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The publisher of an annual service treatise in a rapidly expanding 
industry is constantly faced with the problem of recording an ever- 
increasing number of technological and engineering developments, 
while attempting to achieve brevity and reorganization of informa- 
tion, to the end that the user’s reference time may not be wasted. 

In this Mopern Prastics Encyclopedia Issue, we have attempted to 
satisfy both of these requisites, and believe that this is the most prac- 
tical and readily useable issue ever produced. 

The Engineering and Methods section is composed of articles by ex- 
perts on various phases of those related subjects, and have all been 
updated to mid-1954. Branches of plastics technology which are rap- 
idly changing, such as vacuum forming, reinforced plastics, and 
plastisol molding have been given expanded space. All articles in the 
sections on Resins and Molding Compounds, Fillers and Reinforce- 
ments, Chemicals for Plastics, Laminates and Reinforced Plastics, Film 
and Sheeting, have been thoroughly studied and revised by recognized 
authorities in each field. 

The annual Plastics Properties Chart this year has been brought 
fully up to date and reorganized for easier reference. All charts in the 
Technical Data section have been refined for the convenience of the 
reader. A new chart on plasticizers is included. 

The Directory section has been tightened up in presentation but ex- 
panded where growing areas of interest required it, and cross- 
reference is more thorough than ever before. 

This year’s cover departs from the traditional leather-like product, 
being a full color design symbolizing the plastics industry. And the 
binding has been Singer sewed to make all of every page fully 
accessible. 

The Movern Ptastics library, containing all reference material in 
previous Mopern Prastics Encyclopedia Issues and in past issues of 
Mopern Puiastics Magazine, is available to all readers; photostats of 
all such matter will be provided at nominal fees. 


Charles A. Breskin, Publisher 
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plastics keep their promise 


A s the 1954 Mopern Ptastics ENCYCLOPEDIA 
IssuE goes to press, literally every material used 
by man—plastic and non-plastic—is in good supply 
in the United States. Metals, wood, rubber, glass, all 
competing with plastics or complementing plastics, 
are available at costs which are in reasonable balance 
with the costs of plastics. 

This year the use of plastics will exceed the 3,000,- 
000,000 Ib. mark, the industry having arrived at a 
stage where a huge poundage increase may be a 
small percentage rise. Plastics are being successfully 
applied to big new fields of use, making future in- 
creases inevitable. New processing techniques and 
new equipment are contributing to end-use economy, 
making the prospect still brighter. 

What is the secret of this amazing industry? Why 
do plastics seldom flounder in the push for greater 
volume, greater usefulness? 

It is because plastics—and the men who create and 
work with plastics—keep their promises. 

The promises of plastics, to which this industry is 
rededicated every year, are: 

a) that plastics will fill the needs of any times for 
materia’s and processes which will result in 
better products, better values, greater efficiency, 
and higher standards of living. 

b) that processing—or product making—facilities 
will keep pace with materials output, and tech- 
nology with both. 

The needs of our times in 1954 are complex in con- 
cept but simple to express. 

First, there is the trend towards automation in in- 
dustry, involving electronic components in products 
as in processes. 

A huge computer can run a plant based on repeti- 
tive actions applied to standardized components. Al- 
ready printed circuits—based on plastics laminates— 
are taking hold in radio, television, accounting ma- 
chines, and home appliances. Servomechanisms, built 
around plastics components, are obviating human 
drudgery. 

Second, there is the fact of the shorter work week 
and increased personal leisure. 

Involved here are the sporting-goods market, the 


do-it-yourself market, the travel market, the market 
for automatic home appliances, more home entertain- 
ment facilities. 

Third, there is the great growth in population, a 
combination of a numerical increase in births and in- 
creased longevity. 

Simply, this means more schools, more hospitals, 
more toys, bigger markets. 

Fourth, there is high national productivity and 
well-maintained purchasing power. 

Pure or artificial obsolescence is a major industrial 
need in these circumstances, coupled with low-cost 
quality products to bring former luxuries (such as 
air-conditioning) into the average home. 

Fifth, there is the fact of higher and higher labor 
costs at all levels. 

The need in this case is for lower per-unit costs, 
accomplished by improved design, less assembly-line 
work, and speedier tooling. (to page 4) 


Sales of vinyl flooring doubled in 1953 over 1952 and are up again 
this year. Here, a product inspector checks tiles cut from a wide 
roll of vinyl flooring as it passes from the end of the calender 
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Kodak's new Stereo Camera is designed around a principal phenolic 
body molding which, because of its complexity, contributes to sim- 
plicity in operation as well as making for easy maintenance 


How plastics keep their promises in filling the 
needs of our times will be obvious to any student of 
current merchandise and of manufacturing methods. 

1) Every day old products are being redesigned to 
use more plastics. 

This is because a single big (and possibly compli- 
cated) plastics molding can replace many parts as- 
sembled from other materials; because by inserts 
and lamination other materials can be combined with 
plastics; because the physical and chemical resist- 
ances of plastics mean ease of maintenance and 
freedom from trouble in product use. 

2) There is a definite trend towards design of new 
products around main plastics components or for 
maximum use of plastics. Whether the product is a 
room air-conditioner, a camera, a lighting fixture, a 
business machine, if it is all new in concept and de- 
sign, it will be based today on major plastics com- 
ponents. 

3) Plastics are rapidly becoming the standard ma- 
terials for many consumer proprietary products and 
are themselves becoming subject to standards, thus 
upgrading many markets. While much remains to be 
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done in this direction, a great number of propriet: ry 
fields, formerly dominated by other materials, are 
swinging to plastics. Vinyl flooring, for example, 
doubled in volume in 1953 over 1952 and is showing 
further advances this year. Garden hose has gone 
from rubber to plastics. Melamine tableware is now 
fully accepted both commercially and in the home, 
increasing steadily from year to year. This year the 
average housewife in the United States will buy over 
one and a half pounds of all-plastics housewares, 
Decorative plastics laminates similarly are known 
and favored by home owners, builders, and commer- 
cial establishments. More than fifty percent of all 
toys made are plastics. Wading pools, phonograph 
records, brush handles, and scores of other proprie- 
tary products are now in plastics to stay and any 
increase will increase markets for plastics. 

4) The natural growth of the national economy, 
constantly upwards in spite of occasionally tempo- 
rary or cyclical dips, contributes to the growth of all 
plastics while the entire plastics industry contributes 
to the increase in public prosperity. The electrical 
industry will use more plastics in the next six 
years in transmission equipment and _ insulation 
than it has used in all its past history. The growth 
of the telephone networks and the extensive mod- 
ernizing of telephone systems involves plastics at 
every step. The automobile manufacturers, battling 
for market position, are using more and more plas- 
tics per unit and several 1955 models will feature 
all-plastics interiors. 

In the do-it-yourself market, all-plastics wall tile 
enjoys increased prosperity because the average 
amateur could not handle ceramic tile. New resin 
adhesives have opened home crafts markets to the 
decorative laminates. The lumber yard has become 
a major outlet for these and other plastics, especially 
the fibrous glass reinforced polyester roofing panels. 

School building is wide-spread today and at least 
one-third of a million new class rooms must be built 
by 1960—comprising a remarkable market for plas- 
tics. 

Television, radio, refrigerators, home appliances, 
all feel the impact of plastics and as more new units 
appear, create more business for plastics. 

5) New plastics, new methods of using plastics, 
new processing facilities combine to create new op- 
portunities. The automotive industry this year is en- 
gaged in a tool-building revolution in which epoxies 
and other resins used with reinforcement are being 
built into draw dies, forming dies, and other tools 
for sheet metal fabrication, in which the plastics re- 
place tool steel. Older forms of insulation are due to 
yield to some of the new foam plastics now under 
industry tests. In the past few months all compo- 
nents for a reinforced plastics sports car have gone 
to compression molding—a thing that some skeptics 
predicted could not be done—opening the path to 
the use of these materials in station wagon bodies 
small trucks, and other vehicles. 
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6) The competition between plastics themselves 
nd between methods of processing inevitably pro- 
juces more efficiency, greater economies, and bigger 
narkets. Vacuum formed styrene alloy and copoly- 
ner sheets compete not only with metal products but 
with molded plastics. Vinyl-coated fabrics compete 
with vinyl sheeting. Reinforced materials compete to 
some extent with cast materials. Printed laminate 
circuits for electronic use compete with plastics- 
coated wire. In packaging, one plastic film competes 
with another. 

Throughout this whole pattern, plastics keep their 
promises by serving. 


Developments in the year since the last MopErn 
Piastics ENCYCLOPEDIA IssuE was_ published, 
have largely been refinements rather than essentially 
new. 

In the machinery field the trend has continued 
toward fully automatic small presses, toward elec- 
tronic controls, toward fast vacuum forming, toward 
improved plant layout. Equipment sales have been 
good, bringing the molding and processing ends of 
the industry into closer balance with materials 
supply. 

In resins, generally, the trend has been toward 
specialization for big fields of application. Flame- 


COURTESY EASTMAN CHEMICAL PRODUCTS, INC. 


The metal working industries are finding that plastics draw 
dies and stamping dies are durable, economical, and quickly 
made. This epoxy-surfaced die makes an automobile hood 


resistant polyesters for the construction field, light- 
resistant styrene alloys for the illumination field, 
phenolics with greater uniformity and increased 
molding latitude, vinyl plastisols especially designed 
for casting, accurate grading of polyethylene types 
for specialized uses, are some of the important recent 
developments. 

The industry itself has not expanded greatly dur- 
ing the past year in terms of processing companies. 
Expansion of former facilities has done much to 
make up the larger supply of materials available and 
processing improvements have also played a part. 

The trend toward amalgamation of processing 
companies and the invasion of the processing field 
by strong capital interests is quite apparent. The 
advantages of better engineering, quantity purchas- 
ing, balanced management, and expanded sales fa- 
cilities are obvious. 

As we pointed out above, much remains to be done 
and much will always need to be done because new 
opportunities create new needs for improved mate- 
rials and processes. 

It is the purpose of each annual Mopern Ptas- 
Tics EncycLtopepiA IssuE to present the basic 
and current information on all plastics materials and 
the methods of using them, with the latest develop- 
ments highlighted so that plastics may continue to 
keep their promise. 


The Do-It-Yourself market has been invaded by plastics, 
even to the extent of the lawn sprinkler system shown 
here. The kit has four sprinkler heads and may be 
easily assembled and installed by an amateur 
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Socony-Vacuum Oil Co.—W. B. Stevens 
Spaulding Fibre Co., Inc—R. B. Green 
Spraylat Corp.—R. D. Oppenheim 
Standard Insulation CoA. K. Ter- 
hune 
Standard Pyroxoloid Corp.—Peter Ma- 


ter 

Stanley Chemical Co. The—L. S. 
Knouse 

Stokes Molded Products—J. A. Jackson 

Surprenant Mfg. Co.—P. Haroian 

Swift & Co.—E. R. Paul 

Synthane Corp.—Norman A. Skow 

Tennessee Products & Chemical Corp.— 
Howard F. Reeves, Jr. 

Textileather Corp—M. R. Radcliffe 

Thiskol Chemical Corp.—D. Dworkin 

Thompson & Co.—E. K. Chaffey, Jr. 

Truscon Laboratories—R. E. Madison 

Union Bay State Chemical Co., Inc.— 
Reginald P. Perry 

Union Carbide and Carbon Corp.— 
Doris Landre 

Union Oil Company of California— 
D. R. Mabon 

Union Past Co.—A. B. Crowell, Jr. 

U. S. Industrial Chemicals Co.—C. S. 
Stryker 

United States Plywood Corp.—James J. 
Dunne 

United States Rubber Co.—Vera E. 
Crans, Bert McNomee, R. W. Brown, 
James L. Fletcher 

United States Stoneware Co., The— 
D. F. Siddall 

United States Testing Co.—F. L. Fish 

Vacuum Forming Corp.—A. A. E. Evans 

Valite Corp—T. R. McElhinney 

Varcum Chemical Corp.—R. D. Mc- 
Donald 

Velsicol Corp.—Herbert Schoenfield 

Virginia-Carolina Chemical Corp.— 
Henry E. Redd 

Visking Corp., The—Meyer Goldman 

Warwick Chemical Co. Div. Sun 
Chemical Corp.—H. B. Goldstein 

Washburn Co., T. F.—Rosemarie Quin- 
lan 

Watertown Mfg. Co., The—H. R. Sjos- 
tedt 

Watson-Standard Co.—R. Swan 

Westinghouse Electric Corp.—John L. 
Williams, Frank J. Lydick 

Westvaco Chemical Div., Food Machin- 
ery and Chemical Corp.—Desmond 
M. C. Reilly 

Williamson Adhesives, Inc.—Leonard F. 
Humphrey 

Wilmington Fibre Specialty Co.—H. M. 
Romig 

Wilross Products Co.—W. L. Rossin 

Witco Chemical Co.—W. F. Twombly, 
W. B. Pings 

Woodall Industries, Inc—Owen H. Pel- 
ham 


Wyandotte Chemicals Corp.—Carl Pa- 
cifico 

Xylos Rubber Co.—Frank G. Phillips 

Zenith Plastics Co—WMilton Brucker 

Zinsser, William & Co., Inc—Weaver R. 
Clayton, E. H. Walworth, Jr. 
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A 


ABIETIC ACID ESTERS 
Plasticizers chart 


ACCUMULATORS 


Manufacturers 


ACETAL, POLYVINYL (See 
Vinyl Polymers and Co- 
polymers) 


ACETATE, CELLULOSE (See 
Cellulose Acetate) 


ACETATE, VINYL (See Vinyl 
Polymers and Copolymers) 


ACRYLIC RESINS 
Acrylonitrile 
Adhesives 
Adhesives chart 
Agricultural chemicals 
Applications of 
Casting 
Coatings 
Coatings chart 
Derivatives of 
Drilling 
Elastomers 
Esters 
Fibers chart 
Film and sheeting 
Finishing 
Injection molding of 
Ion exchange resins 
Manufacturers 
Monomers and polymers ... 
Plasticizers Chart 
Polymerization of 
Properties chart facing 780 
Sawing 216 
Shearing 
Tapping and threading 
Textile treatments with.. 415, 569 


ACRYLONITRILE RESINS .. 
Coatings chart 
Fibers properties chart 
Rubber use of 
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ADHESIVES (See also Adhe- 
sives Chart) 
Acrylics in 
Application methods 
Curing methods 


Elastomeric 


Natural resins in 
Phenol-formaldehyde in ... 
Polyesters in 

Production of 
Resorcinol-formaldehyde in. 
Rubber in 

Silicone 

Styrenes in 

Thermoplastic 
Thermosetting 

Types of 


Urea-formaldehydes in ..425, 593 
593 


557, 593 


AGRICULTURAL PROD- 
UCTS (See also Casein, 
Lignocellulose, and Protein 
Plastics) 

Adhesives chart 


ALKYD RESINS 
Applications of 
Coatings chart 
Compression molding of .... 
Manufacturers 


Non-oxidizing types 
Oxidizing types 
Paints, in 
Properties chart 
ALKYL VINYL ETHERS (See 
Vinyl Polymers and Co- 
polymers) 
ALLYL RESINS (See also 


Polyesters) 
Coatings chart 


Low pressure laminating res- 


AMINO RESINS (See also 
Aniline, Melamine, and 


ANILINE RESINS 
Applications of 
Manufacturers 


ARC RESISTANCE 
ASBESTOS 


Laminates properties chart .. 
Laminates, use in 
Manufacturers 
Phenolic compounds 
Properties chart 
Reinforcements, mat 
Reinforcements, woven 
ASPHALT 
Adhesives chart 
Coatings chart 
Manufacturers 


BAG MOLDING 

BAGASSE 

BANBURY MIXER 

BIBLIOGRAPHY 
Books 


BISPHENOLIC OIL 
Coatings chart 


BITUMEN (See Asphalt) 


BOILERS 
Manufacturers 


BONDING (See Cementing, 
Heat Sealing, Welding) 


BUFFING (See Machining) 
BUNA RUBBER 


BUTADIENE POLYMERS 
AND COPOLYMERS 
Acrylonitrile copolymers .... 
Adhesives chart 
BUTYL RUBBER 
Adhesives chart 


BUTYRAL, POLYVINVL (See 
Vinyl Polymers and Co- 
polymers) 


& 


CALENDERING 
Coating fabrics 





Equipment for 

Film and sheeting 

Machines, types of 

Rolls 

ARBAZOLE, POLYVINYL 
(See Vinyl Polymers and 
Copolymers) 


ARBOXYMETHYL CELLU- 
LOSE 

Applications of 

Coatings chart 

Manufacturers 

Preparation of 


CASEIN PLASTICS 
Adhesives chart 
Applications of 
Development of 
Manufacturers 
Preparation of 
Production of 
Properties chart 


CASHEW RESINS 


CAST PHENOLIC RESINS .. 515 
Manufacturers 
Properties chart 


CASTING 
Acrylics 
Elastomerics 
Methacrylates 
Phenolics 
Plastisols 
Thermosets 


CASTING RESINS (See also 
specific materials) 
Epoxy 
Phenolics 
Polyesters 


CASTING, RESINS FOR 
Manufacturers 


CATALYSTS 
Low pressure laminating 
resins chart 


CELLOPHANE 
Applications of 
Film and sheeting 
Films chart 
Manufacturers 
Preparation of 


CELLULAR PLASTICS 
(See Expanded Plastics) 


CELLULOID (See Cellulose 
Nitrate) 


CELLULOSE ACETATE 
Adhesives chart 
Applications of 
Cellular 


Coatings chart 
Extrusion of 

Fibers properties chart 
Film and sheeting 


Injection molding of 
Low pressure laminating 

resins chart 
Manufacturers 
Plasticizers chart 
Preparation of 
Properties chart 
Properties of 


CELLULOSE ACETATE 
BUTYRATE 
Adhesives chart 
Applications of 
Coatings chart 
Extrusion of 
Film and sheeting 
Films chart 
Finishing 
Injection molding of 
Preparation of 
Properties of 
Manufacturers 


CELLULOSE NITRATE 
Adhesives chart 
Applications of 
Coatings chart 
Drilling 
Film and sheeting 
Films chart 


Lacquers, use in 
Manufacturers 
Plasticizers chart 
Production of 
Properties chart 
Shearing 

Tapping and threading 


CELLULOSICS 
(See specific materials) 


CEMENTING 
(See also specific materials) 
Adhesives chart 


CHEMICAL RESISTANCE ... 
Pr. Chart 


CHEMICALS FOR PLASTICS 605 
Catalysts 
Colorants 
Destaticizers 
Foaming agents 
Mold lubricants 
Organic intermediates 
Plasticizers 


Stabilizers 


CHLORINATED PARAFFIN 
Coatings chart 


CHLORINATED RUBBER 
(See Rubber, Chlorinated) 


CHLOROTRIFLUORO- 
ETHYLENE (See Kel-F) 


CHLOROPRENE POLYMERS 


CLOTH LAMINATES (See 
Fabrics, Glass, Laminates, 
and Reinforcements) 


COATINGS (See also Coatings 
Chart and Paints) 


Cellulose nitrate lacquers .. 
Coatings chart 
Corrosion resistant 
Enamels 

Epoxy 

Equipment for 
Extrusion-lamination 
Film and sheeting 
Furane 

Machine, heaters for 
Manufacturers 


Paper, with polyethylene ... 
Plastisol 
Plastisols in 
Polyvinyl acetal 
Resins for fabric 
Silicone 
Teflon 

ernishes, composition 
Vinyl 
Wire and cable, nylon 
Wire, fluorothene 


COATINGS CHART 


COLD MOLDED COM- 

POUNDS 

Binders for 

Characteristics of 

Manufacturers 

Organic 

Properties chart 

Properties of 


COLOR AND COLORING ... 610 
Colorants for plastics 
Coloring injection molding 
material 
Equipment for 


COMPOUNDING 
Banburys 
Equipment for 
Extruders for 
Fluxing 
Premixing 


COMPOUNDS, MOLDING 
(See specific materials) 


COMPREG 
Manufacturers 


COMPRESSION MOLDING . 
Alkyds 
Alkyds, presses for 
Equipment for 
Fluorothene 
Melamine formaldehyde .... 
Phenolics 
Preforms for 


























Press capacity 

Presses, hand operated 
Presses, manufacturers of .. 
Presses, types of 

Ram, hydraulic 

Teflon 

Urea formaldehyde 


COMPRESSIVE STRENGTH 
Pr. Chart 


COMPRESSORS 
Manufacturers 


CONDUCTIVITY, THERMAL 
Pr. Chart 


CONTINUOUS LAMINATING 721 


CONTROL EQUIPMENT 
Coating machine, heaters for 310 
Manufacturers 
Temperature, extrusion .... 
130, 294, 309 
Temperature, injection mold- 
ing ‘ 295, 300 
Weigh feeders 


CORE MATERIALS 
(See Expanded Plastics) 


COTTON 
Fibers properties chart 
Fillers 
Laminates properties chart . 


COUMARONE-INDENE 
RESINS 
Adhesives chart 
Applications of 
Characteristics of 
Coatings chart 
Manufacturers 


CRESOL-FORMALDEHYDE 


RESINS (See Phenolic 
Resins) 


CUSTOM MOLDERS 


D 


DECALCOMANIA 


DECORATING (See also 
Metallizing and Printing) 

Colorants for plastics 
Engraving 
Film and sheeting 
Foamed styrene 
Hot stamping 
Labeling 
Methods of, molded plastics . 
Polystyrene, stamping 
Printing methods 
Vacuum formed sheet 


DECORATING FILM AND 


DENSE WOOD (See Wood, 
Modified) 


DESTATICIZERS 
DIATOMACEOUS SILICA 


DIELECTRIC BREAKDOWN 
Pr. Chart 


DIES (See also Molds) 
Heat sealing, electronic 


DIELECTRIC HEAT 
(See Heat Sealing) 


DIES, EXTRUSION 
(See Extrusion) 


DIRECTORY 

DISSIPATION FACTOR Pr. Chart 
DISTORTION, HEAT ... Pr. Chart 
DRAWING (See Forming) 


DRILLING (See Fabricating 
and Finishing, Machining, 
and specific material) 


DYES (See Color and Coloring) 


E 


ELECTRICAL PROPERTIES 
Pr. Chart 


ELECTRONIC HEAT SEAL- 


EMBEDMENT 
Acrylic 
Specimens, preparation of .. 


EMBOSSING 
Methods of 


ENAMEL 
(See Coatings and Paints) 


ENGINEERING AND 


ENGRAVING (See Decorating) 


EPOXY RESINS 
Adhesives 
Applications of 
Coatings 
Coatings chart 
Laminates 
Laminates in printed circuits 458 
Laminate use of 716 
Preparation of 
Properties chart .... facing 780 


EQUIPMENT (See Machinery 
and Equipment) 


ETHOXYLENE RESINS 
(See Epoxy Resins) 


ETHYL CELLULOSE 
Adhesives chart 
Applications of 
Coatings chart 
Film and sheeting 
Films chart 
Low pressure laminating 

resins chart 
Manufacturers 
Plasticizers chart 
Preparation of 
Properties chart .. 
Properties of 


ETHYLENE AND 
FLUOROETHYLENE .... 477 


ETHYLENE POLYMER 
(See Polyethylene) 


EXPANDED PLASTICS (See 
also Foamed Plastics and 
Foaming Plastics) 

Applications of 
Foaming agents 
Isocyanate 
Manufacturers 


Properties 
Styrene 


EXPANSION, THERMAL Pr. Chart 
EXTENDERS (See Fillers) 


EXTRUSION 
Cellulose acetate butyrate .. 
Cellulose acetate 
Compounding, extruders for 372 
Die design for Kel-F 
Dies, film and sheeting 
Dies for 
Equipment for 
Film and sheeting, dry 
Film and sheeting, wet 
Kel-F 


Machine manufacturers .... 


Polyethylene 

Ram 

Screw design for Kel-F .... 
Screw for variegated strip .. 
Screw, removeable tip for .. 
Screws for 

Screws, special 

Sheeting 

Teflon 

Temperature control 130, 295, 
Variegated strip 

Vinyl, rigid and nonrigid ... 
Wire and cable coating, nylon 
Wire coating, fluorothene ... 


F 


FABRICATING AND 
FINISHING 
Acrylics .. 216, 221, 222, 224, 
Ashing 
Cellulose acetate .. 216, 222, 
Cellulose acetate butyrate 
216, 222, 

Cellulose nitrate 

218, 221, 222 224, 
Drill speeds and feeds 
Drilling acrylics 
Drilling cellulose nitrate .... 
Drilling laminates 
Drilling nylon 
Film and sheeting 
Finishing acetates 
Finishing acrylics 
Finishing cellulose nitrate .. 
Finishing nylon 
Lacquers for metallizing .... 
Laminates, machining 


Nylon .. 216, 218, 221, 222, 224, 230 





lishing 
lystyrene 
inching laminates 
nding laminates 
awing acetates 
Sawing acrylic 
Sawing laminates 
Sawing nylon 
Sawing polystyrene 
Shearing acrylics 
Shearing cellulose nitrate ... 
Shearing laminates 
Shearing nylon 
Tapping acrylics 
Tapping cellulose nitrate ... 
Tapping laminates 
Tapping nylon 
Thermoplastics, machining .. 
Turning acetates 
Turning acrylics 
Turning cellulose nitrate ... 
Turning laminates 
Turning nylon 
Vulcanized fibre 
Welding thermoplastics .... 


FABRICS (See also Fibers) 
Glass, preloaded 
Glass, weaves of 
Reinforcements 
Resin treatments for 


FIBERS (See also Fabrics and 
Fibers Properties Chart) 
Polyester 


FIBERS PROPERTIES 


FIBROUS GLASS 
REINFORCEMENTS 
Chopped strand 
Fabric constructions 
Fabrics, preloaded 
Finishes and sizes 


FILAMENTS (See Fibers) 


FILLERS (See also Specific 
Material) 
Alpha-cellulose 


Polyester resin 
Shell 


FILM AND SHEETING (See 

also Plastics Films Chart) 

Acrylic 

a ecm and properties 
0 

Calendering of 

Casting of 

Cellophane 

Cellulose acetate 


Cellulose acetate butyrate .. 
Cellulose nitrate 

Coatings with 

Copolymer, vinyl 
Decorating 

Embossing 

Ethyl cellulose 


Extrusion of, dry 

Extrusion of polyethylene .. 
Extrusion of, wet 

Fabricating 

Films chart 806 
Forming thermoplastic sheet 202 
Heat sealing of 


Laminating 
Low pressure laminating 
resins chart 
Manufacturers 
Mylar 
Perforated 
Polyester 
Pelyethylene 
Polyvinyl acetal 
Printing of 
Processing of 
Properties and applications of 753 
Rubber, hydrochloride 550 
Saran 
Sheet, forming thermoplastic 202 
Skived 758 
Styrene, high impact 
Styrene and modified styrene 749 


FILM CHART 


FINISHING (See Fabricating 
and Finishing) 


FLAMMABILITY Pr. Chart 
FLEXURAL STRENGTH Pr. Chart 
FLOUR FILLERS 


FLUORIDES (See Kel-F and 
Teflon) 


FLUOROTHENE 
Compression molding of .... 
Extrusion of 
Injection molding of 


FOAMED PLASTICS (See also 
Expanded Plastics and 
Foaming Plastics) 

Cellulose acetate, cellular .. 
Foaming agents 

Isocyanate 

Phenolics 

Plastisols 

Polyethylene 

Sandwich constructions, use 


Styrene, fabricating type ... 
Styrene, moldable type 


FOAMING AGENTS 


FOAMING PLASTICS 
Cellulose acetate, cellular ... 
Foaming agents 


Isocyanate 

Phenolics 

Plastisols 

Polyethylene 

Styrene, fabricating type ... 
Styrene, moldable type 


FORMING 
Copolymer sheet 
Methods of, sheet 
Thermoplastics sheets 
Vacuum forming thermo- 
plastic sheet 


FOUNDRY PRACTICE 
Molds, phenolics for 


FURAN RESINS 
Adhesives 
Adhesives chart 
Applications of 
Coatings 
Coatings chart 
Manufacturers 
Preparation of 
Properties chart 
FURFURYL ALCOHOL 


(See Furan Resins) 


FURFURAL 


(See Furan Resins) 


G 


GLASS 
Fibers properties chart 
Fibrous, manufacture of .... 
Fillers 
Laminate use of 
Laminates properties chart .. 
Mat 
Reinforcements, fibrous .... 
GLUE AND GLUING 
(See Adhesives) 


GRINDERS 
Manufacturers 


GRINDING (See Fabricating 
and Machining) 


HARDNESS 
Properties chart facing 780 


HEAT CONDUCTIVITY. .Pr. Chart 
HEAT DISTORTION .... Pr. Chart 


HEAT SEALING 


Equipment for 

Film and sheeting 
High-frequency 
Polyethylene 

Power requirements for .... 


HEATING 





Mold and preform tempera- 
tures 

Preheating alkyds 

Preheaters, dielectric 


HONEYCOMBS 
Sandwich construction, use of 


HYDROXYETHYL CELLU- 
LOSE 
Adhesives chart 
Coatings chart 


IMPACT STRENGTH ... Pr. Chart 


IMPREG 
INDEX OF REFRACTION Pr. Chart 


INJECTION MOLDING 
Acrylic 
Annealing of molded parts . 
Cellulose acetate 
Cellulose acetate butyrate .. 
Clamps for 
Coloring and compounding . 304 
Compression presses used for 294 
Cylinders, for nylon 
Equipment for 
Extruder for 
Fluorothene 
Gates, restricted 
Granulators for 
Kel-F 
Machines, elements of 
Machines, types of 
Mold, lubricants 
Mold pressure 
Molding temperatures 


Polyethylene 
Polystyrene 
Pre-plasticizing 
Spreaders in 

Styrenes, special 
Temperature control in 
Vinyls 

Weigh feeders 
Weigh-feeding 


INORGANIC PLASTICS .... 
Glass-bonded mica 


INSERTS 
Manufacturers 

ION EXCHANGE RESINS ... 
Action of 
Applications of 
Equipment for use of 
Manufacturers 


ISOBUTYLENE RESINS 
Coatings chart 


ISOCYANATE 


IZOD IMPACT STRENGTH 
Pr. Chart 
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Die design for 
Extrusion of 


Films chart 
Injection molding of 
Manufacturers 
Mold temperatures 
Preparation of 
Properties chart 
Properties of 


LABORATORY EQUIPMENT 
LABORATORY PRESSES 


Manufacturers 


LACQUERS (See Coatings and 
Paints) 


LAMINATED WOOD (See 
Wood, Modified) 


LAMINATES (See also Lami- 
nates Properties Chart and 
Laminating) 

Applications of 

Decorative 

Decorative, production of ... 

Epoxies in 

Fillers for 

Grades of 

High pressure 

Industrial 

Low pressure 

Low pressure laminating 
resins chart 

Machining 

Manufacturers 

Materials for 


Polyesters in 

Post-forming 

Printed circuits 

Production of 

Properties of 

Properties chart 
Reinforcements, asbestos 683, 
Reinforcements, fabric 
Reinforcements, fibrous glass 
Reinforcements, glass mat .. 
Reinforcements, non-woven 
Reinforcements, paper 
Reinforcements, sheet 

Sheet reinforcements for .... 
Sheet stock for 


LAMINATES PROPERTIES 


LAMINATES AND _ REIN- 
FORCED PLASTICS (See 
also Reinforced Plastics) .. 


LAMINATES AND SAND- 
WICH CONSTRUCTIONS 
169, 


LAMINATING (See also Low 
Pressure Laminating Resins 
Chart) 

Compression presses for .... 

Continuous 

Decorative laminates, pro- 
duction of 

Equipment for 

Film and sheeting 

Industrial laminates, produc- 


Low pressure laminating 
resins chart 

Low pressure 

Low pressure, production of 

Molded-laminated parts .... 

Rods 


Tubing, production of lami- 


LATHES 
Manufacturers 


LIGNIN PLASTICS 
Laminates properties chart . 
Manufacturers 


LIGNOCELLULOSE 
PRODUCTS 
Agricultural 
pounds 
Applications of 
Bagasse 
Lignin 
LOSS FACTOR Pr. Chart 


LOW PRESSURE LAMINAT- 
ING (See Laminates, Lam- 
inating, and Reinforced 
Plastics) 


LOW PRESSURE LAMINAT- 
ING RESINS CHART... 781 


LUBRICANTS, MOLD .... 65, 616 


LUMINESCENT MATERIALS 
Manufacturers 


M 


MACHINERY AND EQUIP- 
MENT (See also specific 
items) 

Manufacturers 


MACHINING (See also specific 
materials ) 
Acrylics .. 216, 221, 222, 224, 228 
Ashing 225 
Cellulose acetate .. 216, 222, 228 
Cellulose acetate butyrate .. 
216, 222, 228 
Cellulose nitrate 
218, 221, 222, 224, 230 
Drill speeds and feeds 
Drilling acrylics 
Drilling cellulose nitrate ... 
Drilling laminates 
Drilling nylon 
Finishing acetates 
Finishing acrylics 





Finishing cellulose nitrate .. 230 
Finishing nylon 

Laminates 

Laminates, sawing 
Laminates, shearing 

Metal inlaying 

Milling laminates 

Nylon 216, 218, 221, 222, 224, 230 
Planing laminates 

Polishing 

Polystyrene 

Punching laminates 

Sanding laminates 

Sawing acetates 

Sawing acrylic 

Sawing laminates 

Sawing nylon 

Sawing polystyrene 
Shearing acrylics 

Shearing cel!ulose nitrate ... 
Shearing laminates 
Shearing nylon 

Tapping acrylics 

Tapping cellulose nitrate ... 
Tapping laminates 

Tapping nylon 
Thermoplastics 

Turning acetates 

Turning acrylic 

Turning cellulose nitrate ... 
Turning laminates 

Turning nylon 

Welding thermoplastics .... 


MAGAZINES 
MALEIC ESTER RESINS 
(See Alkyd Resins) 


MANUFACTURE OF PLAS- 
TICS (See specific materials) 


MARKING (See Decorating 
and Printing) 

MATERIALS (See specific 
materials) 


MECHANICAL STRENGTH 
Pr. Chart 


Adhesives 


Coatings chart 

Compression molding of .... 
Dinnerware, molding of .... 
Fillers for 44, 426, 664 
Laminates properties chart . 810 
Laminate use of 


Production of 


Properties of molding com- 
pounds 
Textile treatments 


METAL INLAYING 


Materials for 
Methods of 
Polystyrene 
Printed circuits 
Vacuum plating 
Vacuum sputtering 


METHACRYLATE 
(See Acrylics) 
METHYL CELLULOSE 
Adhesives chart 

Manufacturers 


MICA 


Manufacturers 
Properties chart 


MILLING (See Machining) 


MILLING MACHINES 
Manufacturers 


MINERAL FILLERS 
MODELS 


Manufacturers 
MOLD LUBRICANTS 


MOLDING (See also specific 
type) 
Plastisols 


MOLDS (See also specific items) 
Alkyd, compression 
Casting, acrylic 
Casting, vinyl 
Design for acrylic 
Design for phenolics 
Design for polyethylene 
Die design, extrusion 
Die design for Kel-F 
Die, pipe extrusion 
Dies, extrusion 
Dies, film and sheeting 
Elastomeric 


Manufacturers 

Mold making, equipment for 328 

Nylon, design of 

Plastisol molding 

Preparation of 

Shrinkage 

Types of 

Vacuum forming 
MONOFILAMENTS 

(See Fibers) 


MYCALEX 
Glass-bonded mica 
Properties chart .... 


N 


NATURAL RESINS 
Adhesives 
Adhesives chart 


facing 780 


Coatings chart 
Congo 

Damars 
Manilla 


NEOPRENE 
Adhesives chart 


NITRILE RUBBER 


NITROCELLULOSE 
(See Cellulose Nitrate) 


NYLON RESINS 
Applications of 
Bearings 
Coatings 
Coatings chart 
Characteristics of 
Drilling 
Extrusion of 
Extrusion powder, moisture 

in 
Fibers properties chart 
Films chart 
Finishing 
Injection molding of 
Laminate use of 
Laminates properties chart . 810 
Manufacturers 
Molds for 
Properties chart .. 
Sawing 
Shearing 


OIL-REACTIVE ESTER 
RESINS 
Coatings chart 
OLEORESINOUS 
MATERIALS 
Adhesives chart 
Coatings chart 


OPTICAL PROPERTIES Pr. Chart 


P 


PAINTING 
Vacuum formed sheet 


PAINTS (See also Coatings) 
Composition of 
Lacquers, composition of .. 


PETROLEUM RESINS ........ 


PHENOL-FORMALDEHYDE 
RESINS (See also Phenolic 
Resins) 

Applications of 
Preparation of 
PHENOL-FURFURAL 


RESINS 
Properties chart 





PHENOLIC RESINS 
Abrasive wheels, use in 
Adhesives 
Adhesives chart 
Asbestos compounds 
Cast phenolics 
Casting 
Casting resins 
Coatings chart 
Compression molding of .... 
Fillers for 
Foam 
Foundry molds, resins for... 514 
Impregnating resins ........ 515 
Industrial resins 512 
Laminate use of 
Laminates properties chart . 810 
Low pressure laminating 
resins chart 
Manufacturers 
Metal forming dies 
Molding compounds 
Preparation of 
Processing of 
Properties chart 
Pulp products 
Rubber-phenolic compounds 
Structural boards with 
Textile treatments 
Transfer molding of 
Varnish use of 
Wood, use with 


PHOSPHORESCENT PIGMENTS 
(See Luminescent Materials) 


PHTHALIC ACID RESINS 
(See Alkyd Resins) 


PHYSICAL PROPERTIES 
Pr. Chart 


PIGMENTS (See Color and 
Coloring) 


PIPES (See Tubes and Pipes) 
PLASTICS FILMS CHART .. 806 


PLASTICS INDUSTRY, 
TRENDS IN 


PLASTICS PROPERTIES 
facing 780 


PLASTICIZERS 
Performance demands 
Plasticizers chart 
Properties of 
Variety of 


PLASTICIZERS CHART .... 
PLASTIGELS 


PLASTISOLS 
Coatings 
Dip Molding 
Foaming 
Low pressure injection mold- 

ing 

Manufacturers 
Molding of 
Properties of 
Rotation molding 
Slush Molding 
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PLASTISOL MOLDING 


PLYWOOD 
Adhesives for 
Applications of 
Cores for 
Manufacturers 


POLISHING (See Fabricating 
and Finishing, also Ma- 
chining) 


POLYACRYLIC ESTERS (See 
Acrylics) 


POLYACRYLONITRILE (See 
Acrylonitrile Resins) 


POLYAMIDE RESINS (See 
Nylons) 


POLYBUTADIENE (See Bu- 
tadiene Polymers and Co- 
polymers 


POLYCHLOROTRIFLUORO- 
ETHYLENE (See Kel-F) 


POLYESTER RESINS 
Adhesives 
Adhesives chart 
Casting 
Characteristics of 


Film, Mylar 

Laminates properties chart . 810 

Laminates, use in 520, 716 

Low pressure laminating 
resins chart 

Manufacturers 

Mineral filled 

Molding powder 

Mylar film 

Premix of 

Preparation of 

Properties chart 

Reinforced plastics, use in .. 

Rubbers 

Sandwich constructions, 


POLYETHYLENE 
Applications of 
Coating paper with 
Coatings chart 
Extrusion of 
Film and sheeting 
Film extrusion of 
Films chart 
Foam 
Heat sealing of 
Injection molding of 
Manufacturers 
Preparation of 
Properties chart 
Properties of 


POLYINDENE (See Couma- 
rone-Indene Resins) 


POLYMERS, VINYL (See 
Vinyl Polymers & Copoly- 


POLYMETHACRYLATE (See 
Acrylics) 


POLYSTYRENE (See also 
Styrene) 
Injection molding of 


POLYSULFIDES 
Adhesives chart 
Coatings chart 
Properties chart 


POLYTERPENE RESINS .. 
Coatings chart 
Manufacturers .. 
Preparation of 
Uses of 


POLYTETRAFLUORETHYL- 
ENE (See also Teflon) 
Films chart 
Manufacturers 
Properties chart 


POWER FACTOR (See Dissi- 
pation Factor) 


PREFORMS AND PREFORMING 
Alkyds 
Compression molding 
Equipment for 
Machines for 
Material for 
Molding 
Presses 
Reinforced plastics 
Teflon 
Temperatures of 


PRE-PLASTICIZING 


PRINTING 
Flexographic 
Gravure 
Lithographic 
Methods of 
Photo-engraving 
Silk screen 
Transfer 
Typographic 
Vacuum formed sheet 
PROCESSING (See also spe- 
cific materials) 
Film and sheeting 
PROPERTIES (See Properties 
Chart and specific materals 
and properties) 
PROTEIN PLASTICS 
Adhesives 
Adhesives chart 
Applications of 
Casein 
Fibers properties chart 


PYROMETERS 
Manufacturers 


PYROXYLIN (See Cellulose 


Nitrate) 
Q 


QUALITY CONTROL 
Equipment for 





R 


REFRACTION, INDEX OF 


REINFORCED PLASTICS ... 
Alkyds 
Equipment for 
Fibrous glass reinforcements 
Impregnation, vacuum 
folding, bag 
folding, contact 
Molding, preform 
Molding, pre-impregnated 
sheet 
Molding, premix 
Molding of 
Molding, wet layup 
Molds, matched metal 
Polyesters in 
Polystyrene in 
REINFORCEMENTS (See 
Fillers, Laminates, and Re- 
inforced Plastics) 
RESIN ASBESTOS COMPO- 
SITIONS (See Asbestos) 


RESIN IMPREGNATED 
WOOD (See Wood) 
RESINS (See specific materials) 
RESINS FOR FABRIC COAT- 
INGS 
Coating processes 
Preparation of 
Treatments 


RESINS AND MOLDING 
COMPOUNDS 


RESISTANCE, CHEMICAL 


RESISTANCE, HEAT ... Pr. chart 
RESISTIVITY Pr. chart 


RESORCINOL-FORMALDE- 
HYDE RESINS 
Adhesives 
Adhesives chart 
Applications of 
Manufacturers 
Preparation of 


ROSIN (See Natural Resins) 


RUBBER, CHLORINATED .. 550 
Adhesives chart 
Coatings chart 
Properties chart 
Uses of 


RUBBER, CYCLIZED 
Adhesives chart 
Coatings chart 


RUBBER, HYDROCHLO- 
RIDE 
Film 


RUBBER, NATURAL AND 
SYNTHETIC (See also 
specific rubber compounds) 
Adhesives 


Coatings chart 
Cold GR-S 
Derivatives 
Fluororubbers 
GR-I 
GR-S 
Hot GR-S 
Hydrochloride film ....... ' 
Isobutylene-diolefin 
Manufacturers 
Nitrile 
Phenolic compounds with .. 
Polyacrylic ester 
Polychloroprene 
Polyester-isocyanate 
Polymers, organic 
Properties chart 
Silicone 

RUBBER, SILICONE .... 
Applications of 
Coatings chart 
Preparation of 


S 


SAND CORE BINDERS 


SANDING (See Fabricating 
and Finishing) 


SANDWICH CONSTRUC- 


facing 780 
539, 550 


539, 550 


Applications of 
Cellulose acetate in 
Core materials 
Face materials 
Honeycombs in 
Panel assembly 
Properties of 


SARAN (See Vinyl Polymers 
and Copolymers) 


SAWING (See Fabricating and 
Finishing, Machining, 
and specific materials) 


SCREWS (See also Extrusion) 
Manufacturers 


SEALING (See Cementing, 
Heat Sealing) 

SHEET REINFORCEMENTS 
FOR LAMINATES 


SHEETING (See Film and 
Sheeting) 


SHELLAC 
Adhesives chart 
Coatings chart 
Manufacturers 
Properties chart 


SHELL FILLERS (See Fillers) 
SHRINKAGE OF MATERIALS 


SILICONE RESINS 
Adhesives 
Adhesives chart 
Coatings chart 


Coatings, protective 

Fluids 

Greases ebas 
Laminates properties chart . 
Laminate use of 
Manufacturers 

Mold release agents ........ 
Preparation of 

Properties chart 

Rubber 

Varnishes 

Water repellent 


SILICONE RUBBER (See 

Rubber, Silicone) 
SILK SCREENING 
SISAL FILLER 


SLUSH MOLDING (See 
Plastisol Molding) 


SODIUM CARBOXYMETHYL 
CELLULOSE (See Car- 
boxymethyl Cellulose) 


SOIL CONDITIONERS 
SOLVENTS 


SOYBEAN PLASTICS 
Adhesives chart 


SPECIFIC GRAVITY 
Properties chart 


SPECIFIC HEAT 


facing 780 
Pr. chart 


SPONGE PLASTICS (See Ex- 
panded Plastics) 


STABILIZERS 
Types of 


STAMPING (See Decorating, 
Printing) 


STATIC, ELIMINATION OF . 
STATISTICS 


STRENGTH (See specific 
properties) 


STYRENE RESINS 
Adhesives 
Adhesives chart 
Chemical resistance 
Coatings chart 
Deeorating 
Expanded 
Film and sheeting 
Films chart 
Foam, fabricating type 
Foam, moldable type 
Glass-reinforced 
Heat resistant 
High impact 
Low pressure 

resins chart 

Lubrication of 
Manufacturers 
Modified 
Molding compounds 
Oriented 
Plasticizers chart 
Polystyrene, properties of .. 
Properties chart facing 780 


laminating 
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Sawing polystyrene ....... 
Sheet, high impact ee 
Special, injection molding of 


SURVEY OF FILM AND 
SHEETING .... 

SYNTHETIC RUBBER (See 
Rubber, Natural and Syn- 
thetic) 


! 


TAPPING (See Machining) 
TEFLON vated’ 479 
Applications of ... . 479 
Cee wi kes 479 
Coining . 56, 57 
Compression molding of .... 55 
Extrusion of . . 126 
Preforming ; 56 
Preparation of .. orga ee 
Properties of .. 479 
TENSILE STRENGTH .. Pr 


TETRAFLUORETHYLENE 
(See Teflon) 


TEXTILES (See Fabrics) 


TEXTILE TREATMENTS .... 
Acrylic resins for 


chart 


Melamine resins for 
Phenolic resins for .. 
Urea resins for 


THERMAL CONDUCTIVITY 


THERMAL EXPANSION. .pr. chart 
THERMAL PROPERTIES .Pr. chart 
THERMOPLASTICS (See 

specific materials) 

THERMOSETS (See specific 

materials ) 

TRANSFER MOLDING 32 
Equipment for 289, 290 
Mold clamp .. 

Phenolics 
Presses, capacity of 
Presses, types of 

TUBES AND PIPES 
Extrusion of acetate and bu- 

tyrate 

TUMBLING (‘See Fabricating 

and Finishing) 


TURNING (See Machining) 


U 


UNSATURATED POLYESTERS 
(See Polyesters) 


UREA RESINS 
Adhesives 
Adhesives chart 
Applications of 
Coatings chart 
Compression molding of .... 
Fillers for 
Manufacturers 
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Production of 
Properties chart 780 
Textile treatments ......... 569 


V 


VACUUM FORMING (See also 
Forming) 
Applications of 
Decoration in distortion .... 
Drape forming 
Female forming 
Male forming 
Molds for 


Thermoplastics 
VARNISHES (See Coatings) 


VENEERS (See Plywood and 
Wood, Modified) 


VINYL ACETATE (See Vinyl 


Polymers and Copolymers) 


VINYL BUTYRAL (See Vinyl 


Polymers and Copolymers) 


VINYL CHLORIDE-ACETATE 
(See Vinyl Polymers and Co- 
polymers) 


VINYL CHLORIDE RESINS 
(See Vinyl Polymers and Co- 
polymers) 


VINYL FORMAL (See Vinyl 
Polymers and Copolymers) 


VINYL POLYMERS AND 

COPOLYMERS 

Adhesives 

Adhesives chart 

Casting 

Pe ere 55 

Coatings chart 

Extrusion of non-rigid 

Extrusion of rigid 

Fibers properties chart 

Film and sheeting 

Films chart 

Foam 

Injection molding of 

Manufacturers 

Molding plastisols 

Organisols 

Plasticizers chart 

Plastigels 

Plastisols 

Plastisols, molding 

Plastisols, properties of 

Polyvinyl acetal, applications 
of 

Polyvinyl acetal, preparation 
of 

Polyvinyl 
tions of 

Polyvinyl acetate, prepara- 
tion of 

Polyvinyl 
tions of 

Polyvinyl alcohol, prepara- 


acetate, applica- 


alcohol, applica- 


Polyvinyl butyral, applica- 


tions of 


Polyvinyl butyral, prepara- 
tion of 

Polyvinyl carbazole, applica- 
tions of 

Polyvinyl carbazole, prepara- 
tion of 

Polyvinyl chloride-acetate, 
applications of 

Polyvinyl chloride-acetate 
preparation of 

Polyvinyl chloride, applica- 
tions of 

Polyvinyl chloride, prepara- 
|. Perera Oe 

Properties chart 

Sheeting 

Vinyl ether, alkyl 

Vinylpyrrolidone 

VISCOSE RAYONS 
Films chart 
VOLUME RESISTIVITY . Pr. chart 


VULCANIZED FIBRE 
Applications of 
Fabricating 
Laminates properties chart 
Manufacturers 
Preparation of 
Properties chart 
VULCANIZED RUBBER (See 


Rubber, Natural and Syn- 


thetic) 
W 


WALNUT SHELL FLOUR (See 
Fillers) 


WAXES 
Adhesives chart 
Coatings chart 
WELDING (See also Cementing) 
Applications of 234 
Electronic 
Techniques of ........... y 
Thermoplastics 
WIRE COATING 
Polyethylene foam for 
WOOD, MODIFIED (See also 
Plywood) 
CI cid eit emsink naae 
ST Ss De 6605.5 baa nrunke 
Laminated 
Laminates properties chart 
Manufacturers 
WOODFLOUR (See Fillers) 


WOOD WASTE 


Phenolic use with 


¥ 


YARN (See Fibers) 


Adhesives chart 
Fibers properties chart .... 
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Compression and Transfer Molding .... 


Injection Molding .. 


Extrusion 


Casting Plastics 


Foaming Plastics ... 


Plastisol Molding 


Vacuum Forming 


Forming Thermoplastics Sheet . 
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The wise old owl is likely to tell you that it’s 
more expensive to buy “cheap.”’ The guy who 
is out for price alone winds up with exactly 
what he bargained for... a low grade, poor 
quality product. If that’s what he wants.. 

O. K.! But that same wise old owl will tell 
anyone who demands fine craftsmanship and 
intelligent, reliable service that a custom 
molder of long, successful experience is his 
best bet. Boonton, with more than thirty 
years and with a history of literally thou- 
sands of successful jobs to our credit, stands 
ready to offer its vast facilities—the latest 
machines and skilled technicians—to mold 


your product... the way you’d like it done. 


lam\ BOONTON MOLDING CO. 


BOONTON, NEW JERSEY 


iS 74 NEW YORK OFFICE — CHANIN BUILDING, 122 EAST 42ND STREET, MURRAY HILL 6-8540 
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TO MEET YOUR PLASTIC MOLDING NEEDS 


Bridgeport offers complete modern Engineering and Mold 
Construction facilities to produce precision moldings in al 
Thermoplastic and Thermosetting materials Phenolics 
Urea, Melamine, Polystyrene, Polyethylene, Lucite, Plexiglas 
Acetate, Butyrate, Nylon, and many others 


Bridgeport molds Products in a wic 

forms ranging from tiny instrumen 

ator door panels. These products are j 
Compression, Plunger, and Automatic processe 
ment up to 200 ounce Injection and 
Compression Presses. 

We welcome the challenge of new products and 
Write for complete details 


a 
So 





J Mi BRIDGEPORT MOULDED PRODUCTS INC., Bridgeport 5, Conn 





oO RE ii | | al aa t q® rt | “your blueprint in plastics” 





... Where you profit hy our molding experience 


@ This brief picture-tour of the 135,000 square feet Con- 
solidated plant takes you into several of the departments 





which contribute important skill and know-how to the proc- 
ess of transforming raw plastic resins into saleable finished 


products. 


When you are planning for plastics, just remember that 
Consolidated has exhibited its skill in custom molding by 
satisfactorily completing over 9,500 individual jobs! Our 
operation encompasses every phase of the business, using 
the most modern equipment and production techniques. Your 
inquiry to our nearest office will bring a return of low- 


costs and quality products. 


Injection onsolidated 


Compression MOLDED PRODUCTS CORPORATION 





Plunger Plant and Executive Offices: 309 Cherry Street, Scranton 2, Pa. 
Branch Offices: New York, Boston, Bridgeport, Philadelphia, 
Detroit, Cleveland, Milwaukee, Indianapolis and other 


Low Pressure Principal Cities. 
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to meet the 
demand... 


IN CANADA, 
Micro Plastics Limited 


— ‘Acton, Ontario 
oe 


MAIN PLANT AND 
GENERAL OFFICES 
Cleveland, Ohio 


RESEARCH AND 
DEVELOPMENT 
xg We) 7 We) 1139 
04 Mantua, Ohio 


PLASTIC 


Carlon’s growth in the plastic field has been 
spectacular. To meet the demands and re- 
quirements of skyrocketing sales, plants 
have been strategically located to provide 
for rapid delivery. 

Carlon’s leadership and growth have not Corsicana, Texas 
been by accident. Since the innovation of 

the custom extrusion of thermo-plastics, 

Carlon has led in conquering the many prob- 

lems involved in producing precision ex- 

truded plastic products. 

If you have an unsolved question pertaining 

to the custom extrusion of thermo-plastics, 

send us a letter . . . or better yet, send work- 

ing drawings and blue prints and allow our 

engineers to show you the best possi- 

ble solution. 

Remember, specify Carlon for the best in 

plastic pipe . . . for the finest in custom 

extruded thermo-plastics. Ss 


Upper Sandusky, Ohio 


Asheville, 
North Carolina 


Denver, Colorado 


Klamath Falls, Oregon 


10257 MEECH AVE. © CLEVELAND 5, OHIO MMR 2: 0:9 2 '2) Me B20 30) bf oe e 
ner CORPORATION 
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Michigan Molded Plastics has de- 
NGINEERING veloped its engineering talents and 
perience through thirty years’ concentration on industrial 
rts and products where clean design, precision and low 
bst were dominant factors. The end result can be no better 
an the basic design of the product and the mold, so here 
where experience, efficiency, cost-cutting, maximum 
ility and precision germinates. 


MPONENTS FOR MOLDING 
EST PLASTIC PRODUCTS 


’Round-the-clock production of all mod- 

JECTION ern thermo-plastic materials. 21 injection 

esses range in capacity from 2 oz. to 28 oz. All are latest 

gh speed type, equipped with pre-dryers, automatic mold 

mperature control units and other devices for finest new 

chniques in injection production. All necessary auxiliary 
quipment to further increase efficiency and operation. 


COMPRESSIO Continuous production of all mod- 

ern thermo-setting materials. A bat 
tery of 40 compression presses, rated from 35 to 550 tons, 
includes: hand, semi-automatic, fully automatic; self 
contained and central system operated. Result is flexible 
planning for mass production of any item from 1/10 gram 
to 35 pounds or more. 


edit. dh 
Mitiata Leetbiot 


F| N ISH | N Complete facilities to machine, finish, fab 
ricate or assemble plastic parts. Your 
order completely finished under one roof, one supervision 
No failures in performance from shipping delays, sub- 
contracting errors or other causes. Complete finishing equip- 
ment for precision and standard commercial production. 
Special machines made up for specific production runs. 


MOLDED 
LUCA crican PLASTICS, INC 


Dexter, Michigan 


Offices in principal eastern and midwestern cities 








HOBS and CAVITIES 


for fabricating the most intricate shapes are in daily produc- 
tion here at Metalmasters. Illustrated are but a few of the 
many thousands of parts precision molded with our HOBBED 
CAVITIES. 

Hobbing is our specialty . . . and our wide experience and 
know-how in this field assures you complete satisfaction at all 
times. 

BE SURE TO CONSULT WITH US ON YOUR NEXT HOBBING JOB! 


We also make Aluminum and Zinc Die Castings. 


() Pi talustalers Jne. 








SERVING THE CUSTOMERS OF NEWARK DIE 


all combine 
fo turn out 
molds 


that meet the most exacting 
requirements of the molders and 
users of plastic parts 


<8 t every stage from the study of the 


blueprints or models for the plastic part to the 


completion of the finished mold, Newark Die brings 
to its customers the skill and experience resulting 


from more than 30 years of precision moldmaking. 


Old skills—new machines—turn out the molds 

that have kept the same molders coming back to 
Newark Die, year after year. The type of mold, too, 
that keeps molders’ customers coming back to them 


year after year. 


Write for free booklet “SOLVING BIG MOLD PROBLEMS” 
RIGID INSPECTION 








ASTICS DEPARTMENy 
ON TO SERVE yonn? 


a (omplete 





19 INJECTION PRESSES 4 OZ. TO 80 OZ. 


For a complete equipment listing 


Send for our facilities hooklet 
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MINNESOTA PLAS 


in 


MINNESOTA® PLASTICS CORPORATION 
MR ame 
INJECTION MOLDERS OF THERMOPLASTICS 
— 


HUMBOLDT 9-131] « 45 £. MARYLAND AVE., ST. PAUL 3, MINNESOTA » NESTOR 3144 
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When Whirlpool Corporation laid down specifications 
for this unique Surgomatic agitator, some of the molding 
industry's oldest producers threw up their hands, said 
it couldn’t be done. Exceptionally undulated vanes which 
provide a more efficient washing action required a “new 
twist” in plastic molding. 

But PRP engineers went to work, added specially 
designed heavy-duty equipment to rapidly produce this 
type molding. A chrome-plated, 5% ton die that opens 
like a three-petaled flower and mounts on PRP’s new, 
thousand-ton presses, turns out the Whirlpool agitator 
and similar parts in quantity. 

Answers to problems that “can’t be solved” and vol- 
ume, on-schedule production of phenolic, urea, melamine 
or alkyd moldings are typical of PRP’s flexible operation. 

And it’s yours to command. We've the heavy-duty 
equipment to furnish you custom moldings, large quan- 


S 


tities or small, and deliver them right to your door in 
our own trucks. Write, wire or call for conscientious 
PRP service . . . or send for our plane, ready to fly you 
directly here for discussion of your particular plastic 
molding problem. 


when you look for 


plastic moldings, look first to ~ 


Plastic Research Products 
Urbana, Ohio 


s 
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Alkyds 


Melamine Formaldehyde 


Phenolics 


Tetrafluoroethylene 


Urea Formaldehyde 





Compression and Transfer Molding 


ALKYDS 


by J. J. MOYLAN* 


HILE the general characteristics 

of fast cure and low pressure re- 
quirements are characteristic of all 
alkyd molding compounds, they may 
be divided into three distinct groups 
corresponding to physical form be- 
fore molding. 

Granular materials—The physical 
form of materials in this group is 
that of a free flowing powder. Thus, 
these materials readily lend them- 
selves to conventional molding prac- 
tices such as volumetric loading, 
preforming, and high speed auto- 
matic operations, These materials 
have found extensive use as high 
grade electrical insulation especially 
in the electronics field. Typical ap- 
plications are television tuner seg- 
ments, bases and 
sockets, resistor housings, and simi- 
lar items. 

Putty materials—This group con- 
tains materials which are furnished 
in soft, putty-like sheets. They are 
characterized by very low pressure 
requirements (less than 800 p.s.i.) 
and find use in molding around deli- 
cate inserts and in special loading 
problems. The molder of these types 
customarily extrudes the material 
into a ribbon of a specific size which 
is then cut into preforms before 
molding. Putty materials have found 
widespread use in encasing elec- 
tronic components such as capaci- 
tors, resistors, small coils, and simi- 
lar items. 

Glass reinforced materials—Among 
the most recent additions to the 
alkyd family are materials which 
combine the low pressure molding 
characteristics of polyester resins 
with the reinforcing action of glass 
fiber fillers to attain very high 
strength. These materials have al- 
ready found widespread use in such 
applications as insulating brackets 
and bases, rocker rings, circuit 
breakers, heavy duty coil forms, and 
similar applications where high 
strength and good electrical charac- 


electronic tube 


Allied 


* Glendale-Plaskon Laboratory, Barrett Div., 
Chemical & Dye Corp 
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teristics are important. In many cases 
they have replaced assemblies of 
metal and insulating materials. 

Within each of the three groups 
of alkyd materials described above, 
several distinct types are available. 
For example, some types are self- 
extinguishing, some have approval 
under military specifications, some 
have improved high humidity per- 
formance. The manufacturers’ lit- 
erature on these materials should be 
consulted before selecting a mate- 
rial for a specific application. 


Presses and Equipment 


While full realization of the ad- 
vantages of molding alkyds is best 
attained through the use of high- 
speed, light-weight equipment, 
nearly all modern compression 
presses are suitable for use on these 
materials. Some presses may be en- 
countered, however, which are so 
slow that it is necessary to speed 
the ram travel by use of a high vol- 
ume pump or to decrease the 
amount of travel by mounting the 
mold on blocks to reduce daylight. 
Because of the low pressure mold- 
ing characteristics of alkyds, the 
high pressure line may sometimes 
be cut out completely and only the 
low pressure side of the system 
used. In general, not more than 4 
seconds should elapse _ before 
charging the mold and applying full 
pressure in the case of granular and 
putty types, or 8 seconds in the case 


of glass fiber reinforced ma 

In selecting a press to ope 
specific mold in alkyds, the fol! 
ing rule should prove useful! 
average draws, the press should 
nish about 1500 p.s.i. over the pro- 
jected area of the cavity and lands 
for molding granular alkyds; about 
800 p.s.i. for alkyd putty; and about 
2000 p.s.i. for glass reinforced alkyd 

Marked savings in labor, mainte- 
nance, floor space, power costs, and 
depreciation are possible through 
the use of presses specifically de- 
signed for use with alkyd materials 
Detailed information and specifica- 
tions are available on these ma- 
chines directly from their manufac- 
turers. 


Design and Construction 


Alkyd parts are in successful pro- 
duction in positive, semi-positive, 
and flash molds. In general, the 
semi-positive and positive types are 
recommended to obtain uniformly 
dense parts with lowest shrinkage. 
Flash types, since they rely on the 
back pressure of the material for 
density, do not usually produce parts 
of maximum density due to the soft 
flow characteristics of alkyd mate- 
rials. However, flash molds are fre- 
quently used on alkyd putty because 
of its low bulk factor. In any case, 
the use of polished, hardened, 
chrome plated steel molds is recom- 
mended. 

Positive and semi-positive molds 
should be designed for enough free- 
dom to allow escape of material to 
prevent over-pressuring. Punch 
clearances on positive molds of the 
order of 0.004 to 0.005 in. are gen- 


wy e © 


Mineral-filled alkyd molding material is used in capacitors and transformer bases 
because of its dielectric strength at high voltages and its moisture resistance 


COURTESY GLENDALE-PLASKON LABORATORY 


Compression and Transfer Molding 
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} Amazing new Polystyrene can be expanded to shape 


Making a Mountain 
out of a Molehill 


Before and after expan- 
sion—this small pile of 
expandable polystyrene 
granules has been blown 
up about 30 times its 
original size. The weight 
remains the same. 





os 
KOPPERS 
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Koppers Plastics Make Many Products Better and Many Better Products Possible. 


Koppers Expandable Polystyrene 
makes tough foam that insulates, floats 


@ New Koppers Expandable Poly- 
styrene looks like granulated sugar 
But, when a handful of it is poured 
into a simple mold and heated, the 
polystyrene rises to fill the entire 
cavity. It forms millions of small 
plastic cells, all joined together to 
make a tough, strong foam. Open the 
mold and you have a foamed poly- 
styrene piece, smooth and light and 
of the shape and density desired. 

By controlling the quantity of poly- 
styrene placed in the mold you can 
vary the density and the physical 
properties of the expanded plastic to 
meet your needs. 

Koppers Expandable Polystyrene 
is shipped in bead form. As a result 
the freight costs are 85% less than 
expanded plastic planks and sheets. 

Koppers Expandable Polystyrene 
can be molded or extruded into a va- 
riety of shapes for low temperature 
insulation — refrigerators, freezers, 
air conditioners and piping. Also, 
this new polystyrene is just the thing 
for life rafts, buoys, packaging, toys 
and displays. Use it in products that 
need insulating properties, buoyancy, 
strength, smooth surfaces, low water 
absorption and precisely molded 


contours. Write for more information. 


KOPPERS COMPANY, INC., Chemical Division, Dept. MPE-4, PITTSBURGH 19, PENNSYLVANIA 
ALES OFFICES: NEW YORK * BOSTON * PHILADELPHIA * ATLANTA * CHICAGO * DETROIT * LOS ANGELES 
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recommended for the granu- 
lar and putty types. Slightly greater 


erally 


clearances are customarily used for 
Ex- 
cessive clearances are to be avoided 
they effective 
molding material, 


the glass reinforced materials 
since reduce the 
pressure on the 
reducing strength. 

An allowance of 0.004 to 0.007 in 
per in. should be allowed for shrink- 
age from cold miold. This shrinkage 
is dependent upon mold design, 
shape of the piece, and in some cases 
on the pressure and temperature of 
the operation. It is highly repro- 
ducible on a given part. There is no 
measurable after-shrinkage on al- 
kyd parts over an extended period 
since there are no residual volatiles 
or continuing chemical reactions in- 
volved after molding. 

The use of 


type molds is not generally recom- 


transfer or plunger 
mended for molding putty or granu- 
lar alkyd. In many such molds the 
plastic phase is too short to permit 
the material to complete its travel 
through the gates and runners be- 
fore cure sets in. Pre-curing, even 
when it does not preclude complete 
filling of a mold cavity, can result 
in porosity, uneven density, and in- 
complete fusion or welding. Such 
conditions obviously lead to loss of 
mechanical and electrical properties 
and to sharp deterioration in water 
resistance. In some cases, defects oc- 
curing in a transfer molded piece 


COURTESY CLENDALE-PLASKON LABORATORY 


are concealed to the eye, but are 
likely to cause trouble in testing or 
in service. 

On the other hand, there are ap- 
plications successfully in production 
on transfer molds in granular mate- 
rial. These transfer molds meet the 
following design requirements: 

1) Relatively small pieces to. be 
molded. 

2) Cavities grouped very closely 
to the transfer pot. 

3) Very wide open runners and 
liberal gating. 

It has also been noted that parts 
molded in transfer cavities gated at 
two locations show poor mechanical 
strength, especially at the weld line. 
In general, parts molded by either 
straight transfer or plunger methods 
in mechanical strength 
insulating 


are lower 
and lower in electrical 
properties than similar parts molded 
by compression molding. 

Reinforced alkyd may be transfer 
molded but the strength of such 
pieces is somewhat lower than those 
compression molded, the magnitude 
being almost entirely dependent on 
the size of the gates and the number 
of times the material changes direc- 
tion before entering the cavity. 
Since these changes are dependent 
upon design, pieces will have to be 
tested individually in order to de- 
termine the suitability of the ma- 
terial for specific applications. 

Double gates should normally be 


Circuit breaker cases are being molded of reinforced alkyd because of the physical 
strength of the material as well as its resistance to arcing and to elevated temperatures 


34 


avoided because of the knittir» ef. 
fects between the two gates. An ex. 
ception to this is the transfer mold. 
ing of circular pieces where knitting 
must occur to fill the cavity. In such 
cases, continuous circular gating jg 
recommended. Better strengths are 
usually achieved by gating at the 
end of the piece rather than in the 
middle. When shrinkage tolerances 
are critical, it is recommended that 
both transfer ram and clamping 
pressures be sufficient to insure 
dense pieces. 
Molds 

To date, applications of alkyds 
have been in molds utilizing conven. 
tional mold hardened by 
standard heat-treating methods 
Other been used fo: 
experimental and short-run molds 
Some production molds have been 
chrome plated while others are only 
highly polished depending upon the 
preferences of the mold designe: 
The fact that the alkyds can be 
molded at low pressures has pre- 
sented the possibility of using othe: 
than hardened steel molds. 

Alkyds, being mineral-filled ma- 
terials, are somewhat more abrasive 
than general-purpose ureas or phe- 
nolics, and somewhat greater mold 
wear should be anticipated. Because 
of lower molding pressure and the 
greater plasticity of the alkyds 
mold wear is not as great as it is 
with mineral-filled phenolics. The 
use of minimum pressures that per- 
mit satisfactory molding tends to re- 
duce the effects of mold wear. 

The usual precautions on design 
of pieces for thermoset molding 
should be followed. Particular at- 
tention should be paid to the use of 
flowing curves and generous radii 
rather than sharp knife edges. Sec- 
tions should not be designed in any 
case for less than 4g in. thickness, 
and projections and ridges should b 
designed with generous allowances 
for material. 

The fast curing characteristics o! 
alkyd molding compounds should, of 
course, be taken into consideration 
when designing the number of cavi- 
ties for a given production mold 
The high production rate per cavity 
of these materials represents a defi- 
nite savings in tooling cost. 


steels 


metals have 


Special Considerations 
Common characteristics of all 
glass-reinforced polyester molding 
compounds should be considered in 
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Large and Small 


Morningstar-molded for 


ARLINGTON CHAIR CO. 


The Morsageareiclia instead his ob 


vertisement represent a few of the many pieces we are 
producing for firms which are noted for the excel- 


lence of their products. Look at the large tray for a © 


baby’s high chair, the camera parts for one of the 
nation’s outstanding new cameras, and the two 
high style, exquisitely designed cosmetic items... 
they exemplify our molding philosophy. We are 
convinced that well designed, properly engineered, 
expertly manufactured, beautifully decorated prod- 
ucts . .. cost very little more . . . but produce far 
greater sales results. And apparently our customers 
are convinced of the soundness of this reasoning. 

If you want the best in creative design .. . 

a company-wide attention to details that 
produces unsurpassed quality . . . and pre- 

cision molding, assembly and decorating 
facilities . . . we'd like to work with you. 

Let our executive salesmen show you the 
products we have designed and molded for 
America’s leading concerns . . . we're sure 

you'll decide that Morningstar belongs on 

your team, too. 


The MORNINGSTAR 


Precise and Intricate 


coz jon 


NS Ls 


; 


Morningstar-molded for 


POLAROID CORPORATION 


Decorated and Assembled 


Morningstar-molded for 


coTY 


Exquisitely Molded 


HELENA RUBENSTEIN 


Beoduct Leveloh ment 








orporation 


156 SIXTH ST.. CAMBRIDGE 42, MASS 
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designing parts. Some of these char- 
acteristics are: 

1) A tendency to trap air in un- 
vented draws. 

2) A tendency for internal po- 
rosity and internal cracking in 
heavy sections. 

3) A tendency to crack or show 
poor strength when fiber alignment 
occurs due to flow obstruction. 

4) A tendency to 
strength in thin sections. 

5) A tendency to show porosity 
or poor end fill on long restricted 
flows. 

While solutions to these difficul- 
ties may not always be possible 
through design alone, it may fre- 
quently be possible to avoid trouble 
by their careful consideration at the 
design stage. 


have poor 


The tendency to trap air may fre- 
quently be overcome by either 
avoiding blind draws or by venting 
them by means of a working pin or 
bleeder. Sharp corners and square 
edges at the top of draws should be 
avoided in favor of radii: whenever 
possible. It may also be possible to 
design the part so that the place 
where air may be trapped is isolated 
to a small area where it may be 
easily vented. 

While the internal porosity or in- 
ternal cracking frequently encoun- 
tered in sections heavier than 1 in. 
may not interfere with the function 
of most parts, it may become a prime 
consideration if the section must be 
drilled or tapped or if electrical con- 
tacts carrying high voltage are to be 
molded in. In such cases, heavy sec- 
tions should be avoided. 

When the material flows around 
obstructions such as core pins, a cer- 
tain amount of fiber alignment re- 
sults. If the flow continues for a 
short distance beyond such points, 
the fibers tend to regain their ran- 
dom orientation and a good knit re- 
sults. However, if the obstruction is 
near the end of the flow such as the 
extreme edge or top of the part, the 
fiber alignment may result in poor 
knitting or cracking. For this reason, 
location of core pins at extreme 
edges is to be avoided whenever 
possible. Otherwise it may be neces- 
sary to use a vent or bleeder to ob- 
tain flow for a sufficient distance 
past the obstruction to accomplish 
good knitting. 

While sections thinner than 0.015 
in. may be successfully molded, the 
strength characteristics are quite 
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low due to fiber alignment and fiber 
breakage. In general, sections 
greater than 0.040 in. are to be 
recommended. 

Due to the fast curing character- 
istics of the material, it may be dif- 
ficult to fill parts having long flows 
especially if the flow is restricted 
by thin sections, core pins, inserts, 
etc. While loading techniques may 
overcome this, it is recommended 
that long draws be accompanied by 
generous sections. 


Preheating 

While preheating of the granular 
or putty type is seldom necessary 
or desirable, reinforced alkyds are 
frequently preheated before weigh- 
ing the mold charge to improve their 
handling characteristics. This is us- 
ually done in an air circulating oven 
maintained at 130 to 140° F. for a 
period of 10 to 15 minutes. 

It is also possible to use electronic 
preheating on reinforced alkyd. In 
this case the bulk factor is custom- 
arily reduced by mechanical or 
manual compression, 


Preforming 


Because of the low bulk factor of 
the granular alkyds (approximately 
2:1), it is seldom necessary to pre- 
form these materials. However, they 
will preform with ease on conven- 
tional equipment when necessary. 
The preforming pressure is much 
less than that required for phenolic 
or urea materials. To prevent pre- 
forms of excessive density, it is cus- 
tomary to reduce the pressure of the 
preforming machines to about one- 
fourth the amount used for the con- 
ventional thermosetting materials. 

As previously mentioned, the 
putty materials are usually pre- 
formed by extrusion, Extruders of 
both the screw type and the plunger 
type are in common use on these 
materials. An alternate method is to 
roll the putty into sheets of the de- 
sired thickness from which ribbons 
or slugs may be cut. 

Because of the relatively high 
bulk factor of the reinforced types, 
some preforming of the material is 
usually necessary. This is often done 
by simple -hand compression after 
warming to 130 to 140° F. as pre- 
viously mentioned. Mechanical pre- 
forming methods are sometimes 
used and machines have recently 
been developed to extrude material 
of this type into continuous ribbons 


or ropes from which preform: may 
be cut. ; 

In reinforced alkyds, the sh: pe o 
the preforms will have a definite ef. 
fect on the flow characteristics 9 
the material within the mold. Fo; 
this reason, some experimenting 
with preform shapes may be neces. 
sary. In general, the preform should 
approximate the shape of the mold 
but should be somewhat smaller ¢% 
insure some flow of material. Multi- 
ple preforms are to be avoided be- 
cause weak sections may be en- 
countered at the interfaces or knit 
lines. 


Molding Techniques 


The resin characteristics of alkyd 
molding compounds are such that 
the material goes through the very 
low viscosity phase momentarily, 
when heat and pressure are applied 
This low viscosity phase makes pos- 
sible the complete filling of the mold 
at pressures much lower than re- 
quired for other thermosets. 

This phase is followed by a very 
rapid, exothermic chemical reaction 
which develops heat in excess of the 
mold temperature and which is re- 
sponsible for the rapid cure of the 
material. 

Since the reaction is a cross link- 
ing polymerization, no products are 
given off in gaseous form; therefore, 
no breathing or holding is necessary. 

Because the heat resistance of the 
material is relatively high, it is pos- 
sible to leave parts in the moid at 
recommended molding temperatures 
for extended periods without risk of 
burning or overcure. 

The most common molding diffi- 
culties experienced with alkyd 
molding techniques is precure of 
the material or use of excessive 
molding pressures, or both. 


Molding Temperatures 


The range of recommended mold- 
ing temperatures extends from 270 
to 330° F. In the majority of cases, 
mold temperatures in the range 300 
to 320° F. will be most suitable. 
(See Figs. 1 and 2.) In extreme cases 
where long thin draws or slow 
presses are involved, temperatures 
as low as 250° F. have been used. 
However, the use of such low tem- 
peratures may tend to promote 
sticking, especially on mold surfaces 
which are not chrome plated. 

Under ordinary conditions, alkyd 
materials have good release charac- 
teristics and no lubrication is neces- 
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Fig. |—Recommended minimum cures for granular and putty alkyds 


sary to insure ejection from the 
mold. Hardened, chrome plated steel 
surfaces recommended. When 
sticking is encountered, it is usually 
due to too much pressure or insuffi- 
cient temperature. When a mold has 
been running phenolic material, it 
is recommended that it be cleaned 
by running a few charges of urea or 
melamine before the alkyd is intro- 
duced, since the presence of phenolic 
resin, even in minute quantities, in- 
hibits the cure of alkyd. Before 


are 
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returning a mold to the use of phe- 
nolic materials after running on al- 
kyd, the same procedure should be 
followed. 

In the transfer or plunger mold- 
ing of reinforced alkyds, plunger 
pressures are largely dependent 
upon gate size. In general, a pres- 
sure which will bring the plunger 
home in about 7 seconds is recom- 
mended. However, successful cycles 
are in use with plunger times in the 
range from 3 to 12 seconds. Longer 


times are apt to cause precuring of 
material in the transfer pot or in the 
runners and gates. 


Inserts 


Because of the fact that alkyd ma- 
terials have no after-shrinkage, in- 
serts must be provided with gener- 
ous knurls or undercuts to insure 
good gripping. Because of the soft 
flow, low pressure characteristics of 
alkyds, especially in putty form, 
many jobs involving delicate inserts 
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Anchor has specialized in custom extrusions for the past 14 years and is one of the 


oe 


largest custom extrusion houses specializing in precision work.40,000 square feet of 


modern plant plus up-to-date equipment assure customers of fast economical service. 
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CURVED EXTRUSIONS* jf 
CORED EXTRUSIONS 45 
FABRICATED EXTRUSIONS 


AEROFLEX (rouvtHeney, ACETATE, 
TENITE Il, LUCITE, PLEXIGLAS, 


STYRENE, HIGH IMPACT STYRENE, 
ETHOCEL, KRALASTIC, BONAR* 
NYLON (sort onty) 


*PATENTED 


® No die charge for rods and tubes regardless of diameter @ Exact color matching @ Cutting to exact lengths 


ANCHOR PLASTICS COMPANY, INC. 


36-35 35th Street, Long Island City 6, N. Y. . Tel.: RAvenswood 9-1494 








.. that our Contes Injection Melding facilities 
are vitally important to 


or phone 
for your 
appointment 


Come and See.. Come and See... Come and See... 


PYRO'S PYRO'S PYRO'S 
Facilities for Completely staffed Completely equipped 
Product design and equipped material compounding 


and Development Engineering facilities 
Department 


Come and See... Come and See... Come and See... 


PYRO'S PYRO'S PYRO'S 


Large installation Variety Decorating 

of Conventional 

Molding Machines 
Up to 60 ounce capacity. 


of Ingenious Departments 
Assembly methods 


If you are unable 
to visit the PYRO 


Come and See... 


PYRO'S 


OWN fully 
automatic machines 


Created, built and 
operated by Pyro Specialists 


Come and See... 


PYRO'S 
Quality Control 
and Inspection 
Operations 


plant, write for your PYRO PLASTICS CORPORATION 


FREE copy of “THE 


STORY OF CUSTOM PYRO PARK, UNION, NEW JERSEY 


INJECTION MOLDING UNionville 2-7600 


AT PYRO." 


Me 
wi 

less, 

mold 


mech 


am ertie: 


valu: 
fields 
In 
lose, 
ilar 
form 
ertie 
bina’ 
in r 
abra: 
Fi 
fabri 


eral 





een run in these materials 
uld not be run successfully 


ther thermosetting material. 


Storage 
nderstanding of proper stor- 
ditions for alkyd is perhaps 
portant than in the case of 
astics, The alkyd compounds 
nature more reactive than 
hermosets and are, therefore, 
ensitive to handling and stor- 
nditions. Hence special care 
| be taken to follow the manu- 
rs’ specific recommendations 
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MELAMINE FORMALDEHYDE 


by WINSLOW A. WARD* 





ELAMINE resins, when combined 
with suitable fillers, form odor- 
less, tasteless, and chemically inert 
molding 


materiais. Exceptional 


mechanical and electrical prop- 
erties make these compounds in- 
valuable to industrial and consumer 
fields. 

In combination with alpha cellu- 
lose, melamine formaldehyde is sim- 
ilar in molded appearance to urea 
formaldehyde. However, the prop- 
erties of the molded melamine com- 
bination are superior to those of urea 
in resistance to water absorption, 
abrasion, acids, and alkalies. 

Fillers such as chopped-cotton- 

bric, cellulose, glass, and min- 

are also employed with mela- 
ne resins to achieve desired prop- 
for specific applications. Table 

ts these various compounds. 


Molding 


\lpha Cellulose—Alpha cellulose 
1 melamine compound is rec- 
mended for such applications as 
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You can have confidence 
in the competence 








of Leaf Injection Molding 


: er eee $ 


Qur vast production facilities are now pro- 
ducing moldings such as these for some of 
the largest plastics users in the country. 
Their continued confidence in our operation 
is indicative of our service and results. Our 
record of adhering to specs, prompt de- 
livery, fair prices, and extra attention to cus- 
tomer service is a record we strive to main 


tain. 


Leaf’s large plant, equipped with the latest 
precision equipment, is ready to tackle your 
custom molding jobs, both for consumer and 


industrial items. 


We will be glad to sit down with you for a 
discussion of whatever you contemplate 
having molded. There’s a good chance that 
the same experience which has helped us 
satisfy our many nationally known cus- 
tomers will enable us to offer some gen- 
uinely helpful and cost-reducing suggestions 
to you. Or, if you would prefer to work by 
mail, just send us your sketches or prints 
for review and estimate. 


LEAT 
PLASTICS 


INCORPORATED 


135 Woodworth Avenue 


Yonkers, New York 








cutlery handles, housings, electrical 
wiring devices, buttons, and heavy 
duty dinnerware. 

Easily high-frequency heated to 
an optimum charging temperature of 
230 to 250° F., alpha-cellulose filled 
compound can be either compres- 
sion or transfer molded with relative 
ease. Transfer molding in sections 
greater than one-half inch is not rec- 
ommended due to the effect of part 
design on internal stress relief. 

When designing molded melamine 
products, the following principles 
should be kept in mind: 

1) Maintain as uniform a thick- 
ness as is possible throughout the 
cross-section of the piece. 

2) Wherever the direction of flow 
is changed, generous radii should 
be incorporated; also, if a change in 
cross-section is necessary, it should 
be done gradually. 

3) Design should incorporate a 
shape which will give the least 
amount of finishing. 

In the pressroom, the complete 
molding operation for quality mela- 
mine products for which color and 
appearance are of prime importance, 
should be protected from other op- 
erations within a given shop. And, 
within this location, the preform 
operations should be separated from 
the molding. Both areas should be 
well ventilated and supplied with 
clear air, and filtered, if necessary. 
This ventilation should be so planned 
that there will be no strong drafts 
and air currents which will stir up 


COURTESY AMERICAN CYANAMID CO. 


Drums of melamine molding material, 
turned upside down, feed into preform 
machines below through an enclosed 
system which prevents entry of dust 


dust. It should also be placed so that 
the fumes generated during pre- 
heating and on degassing operations 
will be drawn out of the room away 
from any personnel. Air lines should 
be constructed with both dirt and 
moisture traps. For cleaning pur- 
poses, vacuum lines are preferred. 

The mold design best suited is a 
semi-positive type employing pres- 
sure pads. The pressure on the flash 
lands, when the mold is closed 
empty, should be very high to insure 





Table I—Melamine Compound Properties and Uses 





Type of filler 


Clarity 


Unfilled 
Alpha cellulose 
less 
Alpha cellulose, 
modified 
Wood flour 


Chopped cotton 
cloth 

Chopped cotton 
cloths, modi- 
fied 


Asbestos 


odorless, tasteless 


insulation 

Asbestos, modi- 
fied 

insulation 

Fibrous glass 

resistance 


Important properties 


Colors, water resistance, odorless, taste- 
Electrical insulation, 

dimensional stability 
Arc resistance, electrical insulation 


Medium impact, odorless, tasteless 


Heat resistance, arc resistance, electrical 


Water resistance, heat resistance, dimen- 
sional stability, arc resistance, electrical 


Uses 


Buttons 
Dinnerware, housings, 
cutlery handles 


are resistance, Industrial electrical 


insulation 
Meter blocks circuit 
breakers 


Medium impact, color, arc resistance, Heavy-duty electrical, 


food dispensers 
Military tableware 


High temperature 
applications 

Aircraft ignition, 
condensers 


Extra high impact, arc resistance, heat Special electrical 


insulation 





good cut-off. Because of thi: high 
pressure, it is recommendec tha} 
pressure pads be used to proven 
any harm to the flash land The 
pressure pads should come int play 
at the same time as the flash land 
contacts. All molds should bk 

steam-cored to give uniform he ting 
Molds should be hardened to ap. 
proximately 46 to 58 Rockwell 

The polish of the mold is highly 
important because of its effect both 
on the initial appearance and on the 
service quality of the end product, 
It is recommended that the molding 
surface of the molds be chrome- 
plated to a thickness of 0.0003 to 
0.0005-inch. The plating will pre- 
serve the high polish and aid in the 
ejection of pieces. 

Alpha-cellulose melamine material 
lends itself very readily to high fre- 
quency prewarming. It is strongly 
recommended that the material be 
preformed and then electronically 
prewarmed before molding, to secure 
optimum results. When high fre- 
quency is employed, the advantages 
which can be obtained in cure, sur- 
face appearance, reduction in mold- 
ing pressure, and improvement in re- 
sistance to surface attack, are well 
worth the effort. Prewarming also 
insures a uniformly molded cross 
section of the part. In many cases, 
when prewarming is not employed, 
the molding cycle may be critical 
to shorts, gas, granular markings, as 
well as knit lines. Prewarming will 
also give a better cutoff, which will 
reduce finishing operations, and, 
consequently, cost. To obtain op- 
timum results, the material should 
be high frequency prewarmed to a 
temperature of 220 to 250° F., or at 
a point where the pills begin to 
crack and enlarge due to the heat 
absorbed. ~ 

When more than one preform is 
loaded into the mold, it is important 
that the pills be placed one on top 
of the other, rather than side by side. 
Stacking the pills will prevent knit 
lines. 

Experiments at Cyanamid’s Bound 
Brook plant showed the best molding 
cycle for alpha-cellulose melamine 
to be: 

1) Prewarm as above. 

2) 10 to 15 sec. slow close, with a 
5 sec. breathe, before complete flash- 
ing of the material. 

3) Close and cure. 

The molding pressure required to 
mold pieces with electronic preheat- 
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molds for the leaders 


Leaders of industry count on MACK for precision plastic 

molding. Many of these have been steady MACK customers for 
over a quarter of a century. Complete satisfaction from mold design 
to finished product is the reason why MACK enjoys a reputation 

for reliability in plastic molding. Whether your production involves 
large or small quantities in simple or intricate designs, the name 
MACK is assurance of finished-right, priced-right and delivered-on- 


time molded plastics. 


Let figure it in plastics 





It’s good business to let MACK figure on your plastic molding 
needs because MACK is one of the original plastic molders. 

Years of experience in design, mold making, choice of materials 
and finishing mean sound, economical production from start to 
completion. MACK engineers are available for consultation. They 
will recommend the one best design and the most efficient method 
of producing your finished plastic product or component part. 


Estimates will be made without obligation; call or write, today. 


Three plants to serve you 


The fact that MACK MOLDING 
maintains three fully-equipped, 
strategically-located plants— 

each capably manned by experi- 





enced molders—is your assurance 
of “on-time” deliveries, whatever 
the quantity required. A copy of 
the booklet “Custom Molders to 
Industry” describing complete 
MACK MOLDING facilities 
will be sent promptly on request 
on your company letterhead. 


WATERLOO, P. Que., CANADA 
Address inquiries to main offices and 
plant: MACK MOLDING COM- 
PANY, INC., 100 MAIN STREET, 
WAYNE, NEW JERSEY. 











Table 1l—Factors in Molding Medium Wall Melamine Dinnerware 





10 in. Dish 


Weight of piece 288 gms. 
Thickness 
approximately 0.110 
Dimension of piece 10 in. in dia. 
2 to 144 gms. 


1% 


Preform weight 
Time of preheat min. 
Type and size 

of preheater 
Temperature of pre- 220 
form after preheat 
330 


134 min. 


Mold at temperature 
Cure time 

2% min. 
1077 


Overall cycle 


Type of material Melmac 


Thermall 50° or 500 


Soup Dish Cup 


142 gms. 100 gms. 


0.110 
4 by 2 in. high 


0.110 
6% by 5% in. 
dia. by 2% in. high 
1 to 142 gms. 1 to 100 gms. 
1% min. 1% min. 
same same 


220 


220 


330 


134 min. 


330 
134 min. 
2% min. 
1077 Melmac 


2% min. 


1077 Melmac 





ing is 2000 to 3500 p.s.i. on flatware 
and between 6000 to 7000 on cups 
or other similar items. 

It is, of course, important to give 
the pieces The cure 


proper cure. 


should be long enough so that when 
a piece undergoes the acid boil test, 
it will not develop any surface at- 


tack or any noticeable reduction in 
gloss. The acid boil test has been 
established as the best 
checking the cure. 

The recommended temperature for 
molding melamine products is 320 
F. However, temperatures as high as 
335° F. may be used, which will en- 
able the molder to reduce cure time. 

The molder should not overcure 
melamine parts. Experience has 
shown that some parts, when cured 
too long, will crack in service. The 
optimum for thermal shock 
resistance may best be determined 
by testing with a hot oil bath, using 
the following procedure: 

1) Immerse parts 5 in. in circu- 
lated oil bath at 300° F. 

2) Immediately after 
from oil, immerse parts in water at 
65 to 75° F. and allow to cool. 

3) Remove oil from parts with 
dishwashing detergent, wipe dry, 
and examine for cracks. 

Parts should pass two to three 
cycles without failures. 

The above test was developed at 
Cyanamid’s Bound Brook plant and 
is used because it is possible to de- 
tect even small differences in ther- 
mal shock failure. 

Thermal shock failures will occur 
where there are sharp corners, heavy 
sections around the handle of a cup, 


means of 


cure 


removal 
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contrasting sections, knit lines, and 
excessive finishing. It has been found 
through experiments that the amount 
of finishing which is performed on 
melamine products is quite signifi- 
cant to thermal shock results. The 
least amount of finishing gives the 
optimum results. 

Finishing operations should be 
performed so that finished products 
do not have rough flash lines. The 
flash should be removed first, leav- 
ing a smooth surface and then the 
deflashed surface should be buffed 
with a cotton flannel buffing wheel. 
Wax should be used to supplement 
the buffing operation. 

It is recommended that a wax 
which will do some cutting as well 
as aid in buffing be used. The de- 
flashing operation can be performed 


efficiently with a 
lathe. 

Factors concerning molde: 
nerware are given in Table 
III. 

Alpha cellulose modified—P» mar. 
ily an industrial material, this type 
may be molded with substantially 
the same techniques as alpha celly- 
lose. Since a solid molding free of 
blemishes is a prerequisite, a cer- 
tain amount of cycle manipulation 
may be necessary in order to expel 
the gaseous products liberated dur- 
ing preheating and molding. Gen- 
erally speaking, a molding is satis- 
factory for cure if it is rigid enough 
to be taken from the mold without 
distortion and if surface blisters near 
heavy sections are entirely absent, 
Breathing of the compression mold 
and proper venting of the transfer 
mold, will help to dispel these gase- 
ous by-products. Discoloration which 
is outwardly objectionable, has little 
or no effect on physical or electri- 
cal properties unless lack of densi- 
fication is obvious. 

Woodflour filled—This 
grade is easily molded and is usu- 
ally referred to as the general pur- 
pose type. It is readily preheated by 
high frequency to an _ optimum 
charging temperature of 230 to 
250° F. for either transfer or com- 
pression molding. 

Owing to the characteristic shrink- 
age of the material, parts should be 
designed with ample material sur- 
rounding metal inserts (3:1 boss to 
insert ratio). Again, the value of a 
breathe on compression and prope! 
venting of transfer molds, is em- 


vacuum. -huck 


din- 
and 


electrical 





Table I1]—Factors in Molding Heavy Wall Melamine Dinnerware 





10 in. Dish 


354 gms. 
0.135 
10 in. dia. 


Weight of piece 
Thickness average 


Dimension of piece 


2 at 177 gms. 
each 


Preform weight 


1% min. 
Thermall Model 500 


Time of preheat 

Type and size 
preheater 

Temp. of preform 220 

after preheat 

330 


2 min. 


Mold at temperature 
Cure time 

2% min. 
1077 Melmac 


Overall cycle 


Type of material 


Soup Dish Cup 


117 gms. 
0.135 
3% in. dia. by 
2% in. high 
1 at 117 gms. 


190 gms. 
0.135 
5% in. dia. 
by 2 in. high 
1 at 190 gms. 


1% min 
Model 500 


1% min. 
Model 500 
220° 220 


330 
2 min. 


330° 
2 min. 

234 min 
1077 Melmac 


234 min. 
1077 Melmac 
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Made by the Million... for 
products that Sell by the Million 


Yes, millions of people are demonstrating their 
preference for an ever-increasing array of products 
packaged in TULOX transparent containers. The 
manufacturers of these nationally known products 
selected TULOX containers because. . . 
> they provide the transparency of glass at 1/10 
the weight. (Greatly reducing shipping costs) 
® their shatterproof qualities afford better product 
protection. (Minimizing breakage losses) 

® they can be attractively imprinted with light-fast 
inks. (Eliminating labeling operations) 

> their reuse value increases sales appeal. 

TULOX containers are made to customers’ speci- 
fication only, on a volume basis. Diameters range 
from 34” to 15g” O.D. Minimum length depends 
on the diameter. No stocks carried with the excep- 
tion of double-capped heavy walled vials. 

If you have a packaging problem, send us samples 
of the product or products involved. We will return 
them suitably packaged in TULOX containers, to- 


gether with details and prices. 


~ 


Low Cost Display Packaging 
plus Shatterproof Protection 


U al X TRANSPARENT CONTAINERS 


give you 


Most of the national brands of 
tooth brushes are now packaged 
in TULOX containers. Their 
shatterproof qualities mean ex- 
tra safety and reuse value to the 
consumer and tremendous sav- 
ings in freight and breakage to 
the manufacturer. 


Special double-capped, heavy- 
walled vials are widely used for 
the packaging of instrument ball 
bearings immersed in oil, and as 
protective containers for valu- 
able machine parts used by the 
munitions, aircraft and automo- 
tive industries. 





The beauty and quality of fine 
merchandise is greatly enhanced 
by the erystal clarity of TULOX 
. Added sales appeal, 

sakage, speed- 

ier handling and ease of inven- 
tory benefit storekeepers and 


manufacturers alike. 





For screws, bolts, tacks, taps, 
knives, faucet washers, cotter 
pins, fish hooks, casting lures 
and many other hardware items, 
TULOX containers are provid- 
ing new display and merchan- 
dising possibilities, shatterproof 
protection and ease of inspection. 






Manufactured by EXTRUDED PLASTICS, INC., Norwalk, Conn., and Marion, Indiana 
In England: Manufactured under license by Thomas De La Rue & Co., Ltd., Imperial House, London W1 





phasized for best results. Discolora- 
tion is seldom encountered with this 
material during commercial molding. 
When discoloration does happen, its 
presence indicates an extended cure 
which is not harmful. Adequate 
cure is judged by uniformly good 
appearance and rigidity of the mold- 
ing. 

Chopped cotton cloth filled—As 
with most rag molding materials, a 
positive or vertical land type mold 
is recommended, whenever the part 
design permits. In all types of molds, 
chopped cotton melamine formalde- 
hyde material requires careful 
weighing of the mold charge, since 
the excess filler cannot escape. Com- 
pression molding results in optimum 
strength properties. The material 
may be high-frequency preheated 
to an optimum charging tempera- 
ture of 220 to 240° F. There are 
times, however, when it is difficult 
to control preform density during 
preheating. The use of high-fre- 
quency preheating, therefore, is 
usually limited to jobs requiring a 
single preform. In the case of bulk 
loading, a straight-forward molding 
operation is indicated, with proper 
attention to loading so as to keep 
the filler away from the horizontal 
lands as much as possible. Other- 
wise, a heavy cut-off may result. 


COcRTESY AMERICAN CYANAMID CO, 


Transfer molding of chopped cot- 

ton melamine formaldehyde requires 
higher pressures due to the force 
required to push the bulky filler 
through the sprues and runners. 
During this treatment the cotton 
cloth may be shredded or separated 
from the resin binder unless the 
gates are large enough and care is 
cycling the mold. 
Longer closing time is necessary if 
preheating is not used. 

Test for cure: No chalking follow- 
ing a 10 min. boil in 0.8% solution 
by weight of sulfuric acid. 

Chopped cotton cloth, modified— 
The technique just described applies 
to this material as well. It should 
be noted, however, that higher mold 
temperatures (to 340 to 350° F.) 
are permissible. Proper loading of 
the mold is again an important fac- 
tor in obtaining good cut-off. High- 
frequency preheating characteristics 
of this type of material are excel- 
lent, but the process is usually not 
resorted to because of the higher 
molding temperatures permitted. 

Reasonable care should be exer- 
cised to gage the rate of close with 
the type of part being molded to 
alleviate resin segregation, presence 
of which shows that a slightly slower 
close should be tried. 

Tests for cure: No chalking fol- 


exercised in 


Preformed pills of melamine molding compound are electronically prewarmed in unit 
at left to speed molding time and reduce molding pressure requirements. From the 
prewarmer, the pills are loaded in compression molds and molded at 3000 to 3500 p.s.i. 


lowing a 10 min. boil in 0.8% soly. 
tion by weight of sulphuric acid, 

Asbestos (specific gravity, ‘ 98) 
This type of melamine formal: chy¢e 
molding material has been lim ited , 
the highest use temperatures pos. 
sible for these materials (to 400° F) 
Transfer molding appears to be pre- 
ferred because of the ease with which 
the material can be handled with. 
out preheating. Its flow character- 
istics are excellent, but its use ip 
large moldings has been restricted 
by structural limitations. Generally 
speaking, a satisfactory cure has 
been obtained if the molding js 
rigid, and thus free from hot defor- 
mation, as it is removed from the 
mold. 

Asbestos, modified: (specific gray- 
ity, 1.78)—This material is widely 
used for all types of electrical in- 
sulation where dielectric strength 
and arc resistance are _ essential, 
It may be either compression or 
transfer molded, with or without 
pre-heating. Its high-frequency pre- 
warming characteristics are excel- 
lent. Since the presence of moisture 
adversely affects electrical properties 
and also softens the material, a pre- 
conditioning of the preform or loose 
material in an oven at 120 to 150° F,, 
for an hour or two is desirable. 
Modified asbestos material is un- 
pigmented and, consequently, even 
minor variations in surface appear- 
ance are accentuated. 

Discoloration often encountered 
with this type of material is associ- 
ated with the rate of flow of the 
material into the mold, or may be 
imposed intentionally through the 
use of an afterbake to improve the 
electrical properties. The reason for 
discoloration is readily recognized: 
Discoloration from molding is usually 
over only a portion of the molding 
near the gate entrance; discoloration 
from the afterbake is uniformly 
toward a light tan. Use of an after- 
bake, therefore, should be carefully 
worked out in cooperation with th 
user of the moldings. 

The length of cure required with 
modified asbestos material is usually 
longer than most general purpose 
materials because of its slowness to 
set rigidly while in the mold. Re- 
moval of the part because it has be- 
come fairly rigid will cause fracture 
of delicate cross-sections, and has 4 
tendency to form a cloudy film o 
the more remote sections of the mold 
For all practical purposes, a satis- 
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Courtesy: Philco Corporation 
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Hydrotel Milling is 


orm} from the makers of MAN-SIZE Molds one of many Midland 


after- Services for molders 
efully Yes, MD&E will undertake the Big Ones, as big as 1680 square inches. 
h the And they get the same tender care we give to our smallest hobbed 

cavities . . . the precise touch . . . the perfect finish. For the Big Die, 
wit! 
sually 
i Call on the makers of Man-Size Molds 


ie IMEND Ib AN ID 

iS be- 

icture 

om DIE & ENGRAVING COMPANY up to 60” x 28” 
1800 W. Berenice Ave., Chicago 13 * GRaceland 2-1131 


or 
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MAKERS OF HOBBED CAVITIES * DIE CAST DIES * ENGRAVED DIES + STEEL STAMPS + PANTOGRAPH ENGRAVING 
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When experienced plastics manufacturers get together and marvel 
at the gigantic advances made in the plastics industry, invariably 
Guy P. Harvey & Son Corp. enters into the picture. 

Many of the developments which have contributed to present day 
plastics production methods were born under the Harvey roof. 
Through the years, Harvey has engineered and built thousands of 
molds for every type of application. Among the many Harvey mold- 
building innovations are these outstanding firsts . 


Another outstanding Harvey first . . . 
cam action die 
automatic unscrewing device 
double lock wedge action mold 
disappearing wedge mold 
delayed action stripper plate mold 
hardened stainless steel mold 
cast stainless steel mold 


automatic shear action mold 
The first ‘‘Peri-cast’’ stainless steel 
16 cavity mold. Built in July 1946 
by Guy P. Harvey & Son Corp. 


Harvey has grown along with the industry. Our plant now engulfs 
over 42,000 square feet devoted to an unmatched assembly of ma- 
chinery and special equipment for moldmaking: 

milling machines 
shapers 

grinders 
Bridgeports 


planers 

jig borers 
pantographs 

form turning lathes 


engraving machines 
duplicators 

regular lathes 
Kellers 


And these complete departments: 


engineering 
stainless steel foundry 


pattern making 
chrome-polishing 


hardening 
mold testing 


An experienced, cooperative Harvey = 


you. 


(he) 


ye 


will gladly discuss your mold problems wit 


GUY P. HARVEY & SON corp. 
AUTOMATIC PLASTIC EQUIPMENT 
IEQMINSTER, MASSACHUSETIS 


factory test for cure is gene: 
pearance, with a solid sectior 

Unfilied— Compression n 
unfilled material performs bes 
a straight, slow close, with < 
more short breathes at the 
the cycle. This procedure is j 
tant if optimum 
clarity are to be obtained. | 


translucenc 


pressures also may be helpful 
direction. 

Tests for cure: No chalking follow- 
ing a 10 min. boil in 0.8% solutio; 
by weight of sulfuric acid. 


Acid Boil Test 


Materials—Aqueous solution / 
sulfuric acid, 1% by weight. 
Covered enameled or stainless stee] 


COURTESY AMERICAN CYANAMID 


Melamine molding compound pills are 
preformed in an air-conditioned room 
to reduce contamination. Pills are pre- 
warmed before molding (see page 44 


pail, about 2 to 3 qt. capacity, (200 
to 3000 cc.). Stainless steel is bette: 
because once an enameled coating 
is chipped, the container becomes 
useless for the test. 

Heater, preferably a gas burne! 
about 4 to 5 in. in diameter. In any 
event, it should have sufficient heat 
capacity to keep the acid solutior 
boiling fairly vigorously. 

Method—From the molding to b 
tested, cut a cross-section strip about 
3 in. wide, if a plate, dish, or sauce! 
is involved. If testing a cup, cut a 
section of about % of the molded 
part, taking for the test that part o! 
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vhich includes the handle. 
boiling a fresh portion of 
ion, keeping the container 
Immerse the test piece or 
d recover the vessel. Keep 
Remove after exactly 10 min., 
cold water and dry. Inspect 
lking or loss of gloss. A 
cured part (optimum resist- 
urface attack) should show 
ciable loss of gloss after the 
Chalking and/or loss of 
dicate the need for longer 
nd/or higher mold tempera- 


al important points must be 
in mind when running this test: 
Safety. The acid solution is 
sive, and care should be taken 
t is not splashed on skin, cloth- 
or about the premises. 
It is best to use fresh acid 
lution for each test run. 

3) The solution must be kept boil- 
ne during the 10 min. of the test. If 
0 many test pieces are put in at 

», the solution will be cooled to 

‘+h an extent that it will stop boil- 
ng, thus endangering the accuracy 
bf the test. By trial and error, one 
an determine the maximum number 
bf parts which can be properly tested 
t one time. 

4) Test pieces can be attached to 
airly heavy cord or string, and be 
emoved by this means when the 
est is completed. 

5) Test pieces should be kept sep- 
rated during boiling so that the 
cid bath has free access to all 
urfaces. 

6) Dispose of waste acid solution 
by allowing to cool, then flushing 
t down the toilet. 
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PHENOLICS 


by D. A. MUNNS* 


OMPRESSION 
nolic 


molding of 
compounds encompasses 
both large and small parts of thick 
and thin molded sections. It is pref- 
erable, however, that the parts to 
be molded have a uniform wall 
thickness. Compression molding is 
best suited to producing parts of 
large area or where a long flow of 
material is required. It is also best 
suited to molding of parts having 


phe- 


deep draws. Large parts, such as 
radio and television cabinets and 
housings for electric 
office and business ma- 
chines, and similar box-like con- 
structions, are usually compression 
molded. Compression molding is also 
satisfactory for large scale produc- 
tion of simply designed smaller 
parts such as buttons, bottle caps, 
radio tube bases, electric wiring de- 
vices, switch plates, and 
products. 

Compression molding production 
is greatly facilitated by the use of 
either weighed charges or preforms. 
Preforms are easier to handle both 
in the actual loading of the mold 
and in oven or high-frequency pre- 
heating of the material. However, 
loose powder is also used quite ex- 
tensively. This is particularly true 
with high bulk factor materials or 
high impact materials in which the 
filler is macerated fabric, and also 
when automatic presses are em- 
ployed. 


instruments, 
meters, 


similar 


Mold Design 

In order that each cavity of the 
mold receive a similar and correct 
charge of material and that equal 
pressure be produced within each 
cavity, a compensating arrangement 
or method of excess material escape 
must be made possible by proper 
design of the cavity. Automatic 
preforming techniques do not give 
the exact weight of charge essential 
to proper cavity filling and it is 
necessary that there be a means of 


*Molding Materials Div. Manager, Bakelite Co 


compensating for this weight differ- 
ence. 

Compression molds are, therefore, 
designed with either of two basic 
cut-offs known as flash-type o1 
landed-positive. In the first type of 
construction, the two halves of the 
mold make contact on flat lands 
and the excess material extrudes 
through the narrowing space be- 
tween the lands as the mold closes. 
This flash molding technique is gen- 
erally used on flat pieces such as 
buttons. On the other hand, molds 
which are irregularly shaped re- 
quire that the halves of th> mold 
telescope slightly in order to ensure 
proper filling of the cavity. These 
landed-positive 
sufficient 


semi-positive, or 
molds, generally have 
clearance between telescoping parts 
to permit excess material to escape. 
Some compression molds which are 
intended for very short runs, or 
which have many parts requiring 
considerable bench time are hand- 
operated. However, most compres- 
sion molds are mounted in the press 
and provided with ejector pins ac- 
tuated by the motion of the press. 

Compression molds of proper de- 
sign may be operated in completely 
automatic molding presses which 
provide for automatic loading (usu- 
ally of granular material) and ejec- 
tion of molded pieces. 


Temperature Ranges 

The molding material is usually 
high-frequency preheated immedi- 
ately prior to charging into the 
mold. Preform temperature varies 
widely but generally is within the 
range of 200 to 290° F. At these 
temperatures, the curing reaction 
proceeds at an appreciable rate, and 
preheating and transferring of pre- 
forms to the mold must be fairly 
rapid. Pre-heating in circulating air 
ovens is employed for low-loss ma- 
terial and for the production of 
molded pieces which require opti- 
mum electrical properties. Mold 
temperatures vary from 300 to 400 
F., but are usually 315 to 365° F. 

Mold size, material characteris- 
tics, cure time requirements, and 
final appearance determine the tem- 
peratures employed. 


Molding Pressure 
The average pressure used in 
compression molding is approxi- 
mately 3500 p.s.i. Such pressure is 
sufficient to mold the majority of 
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HARVEY 


The Pioneer 
In Injection 


‘Mold 
Development 








When experienced plastics manufacturers get together and marvel 
at the gigantic advances made in the plastics industry, invariably 
Guy P. Harvey & Son Corp. enters into the picture. 

Many of the developments which have contributed to present day 
plastics production methods were born under the Harvey roof. 
Through the years, Harvey has engineered and built thousands of 
molds for every type of application. Among the many Harvey mold- 
building innovations are these outstanding firsts . 


Another outstanding Harvey first . . . 


cam action die 

automatic unscrewing device 
double lock wedge action mold 
disappearing wedge mold 

delayed action stripper plate mold 
hardened stainless steel mold 

cast stainless steel mold 


automatic shear action mold 
The first ‘‘Peri-cast’’ stainless steel 
16 cavity mold. Built in July 1946 
by Guy P. Harvey & Son Corp. 


Harvey has grown along with the industry. Our plant now engulfs 
over 42,000 square feet devoted to an unmatched assembly of ma- 
chinery and special equipment for moldmaking: 

milling machines 
shapers 

grinders 
Bridgeports 


planers 

jig borers 
pantographs 

form turning lathes 


engraving machines 
duplicators 

regular lathes 
Kellers 


And these complete departments: 


engineering 
stainless steel foundry 


pattern making 
chrome-polishing 


hardening 
mold testing 


An experienced, cooperative Harvey engineer 
will gladly discuss your mold problems with you. 


GUY P. HARVEY & SON corp. 


AUTOMATIC PLASTIC EQUIPMENT 
LEQMINSTER, MASSACHUSETIES 





factory test for cure is genera ap- 
pearance, with a solid sectior 
Unfilled—Compression n 
unfilled material performs bes 
a straight, slow close, with « 
more short breathes at the « 
the cycle. This procedure is impor- 
tant if optimum translucency and 
clarity are to be obtained. H 
pressures also may be helpful 
direction. 
Tests for cure: No chalking fo! 
ing a 10 min. boil in 0.8% sol 
by weight of sulfuric acid. 


Acid Boil Test 


Materials—Aqueous solution of 
sulfuric acid, 1% by weight. 
Covered enameled or stainless stee] 


COURTESY AMERICAN CYANAMID Co 


Melamine molding compound pills are 
preformed in an air-conditioned room 
to reduce contamination. Pills are pre- 
warmed before molding (see page 44) 


pail, about 2 to 3 qt. capacity, (2000 
to 3000 cc.). Stainless steel is better, 
because once an enameled coating 
is chipped, the container becomes 
useless for the test. 

Heater, preferably a gas burner! 
about 4 to 5 in. in diameter. In any 
event, it should have sufficient heat 
capacity to keep the acid solution 
boiling fairly vigorously. 

Method—From the molding to be 
tested, cut a cross-section strip about 
3 in. wide, if a plate, dish, or sauce! 
is involved. If testing a cup, cut a 
section of about % of the molded 


part, taking for the test that part ol 
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hich includes the handle. 
boiling a fresh portion of 
on, keeping the container 
Immerse the test piece or 
1 recover the vessel. Keep 
emove after exactly 10 min., 
old water and dry. Inspect 
sing or loss of gloss. A 
ured part (optimum resist- 
irface attack) should show 
iable loss of gloss after the 
Chalking and/or loss of 
licate the need for longer 
d/or higher mold tempera- 


al important points must be 
kept in mind when running this test: 

1) Safety. The acid solution is 
orrosive, and care should be taken 
that it is not splashed on skin, cloth- 
ng, or about the premises. 

is best to use fresh acid 
solution for each test run. 

3) The solution must be kept boil- 
ing during the 10 min. of the test. If 
too many test pieces are put in at 
once, the solution will be cooled to 
such an extent that it will stop boil- 
ing, thus endangering the accuracy 
of the test. By trial and error, one 
can determine the maximum number 
of parts which can be properly tested 
at one time. 

4) Test pieces can be attached to 
fairly heavy cord or string, and be 
removed by this means when the 
test is completed. 

5) Test pieces should be kept sep- 
arated during boiling so that the 
acid bath has free access to all 
surfaces. 

6) Dispose of waste acid solution 
by allowing to cool, then flushing 
t down the toilet. 
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PHENOLICS 


by D. A. MUNNS* 


OMPRESSION 
nolic 


molding of phe- 
compounds encompasses 
both large and small parts of thick 
and thin molded sections. It is pref- 
erable, however, that the parts to 
be molded have a uniform wall 
thickness. Compression molding is 
best suited to producing parts of 
large area or where a long flow of 
material is required. It is also best 
suited to molding of parts having 
deep draws. Large parts, such as 
radio and television cabinets and 
housings for instruments, electric 
meters, office and business ma- 
chines, and similar box-like con- 
structions, are usually compression 
molded. Compression molding is also 
satisfactory for large scale produc- 
tion of simply designed smaller 
parts such as buttons, bottle caps, 
radio tube bases, electric wiring de- 
vices, switch plates, and similar 
products. 

Compression molding production 
is greatly facilitated by the use of 
either weighed charges or preforms. 
Preforms are easier to handle both 
in the actual loading of the mold 
and in oven or high-frequency pre- 
heating of the material. However, 
loose powder is also used quite ex- 
tensively. This is particularly true 
with high bulk factor materials or 
high impact materials in which the 
filler is macerated fabric, and also 
when automatic presses are em- 
ployed. 


Mold Design 

In order that each cavity of the 
mold receive a similar and correct 
charge of material and that equal 
pressure be produced within each 
cavity, a compensating arrangement 
or method of excess material escape 
must be made possible by proper 
design of the cavity. Automatic 
preforming techniques do not give 
the exact weight of charge essential 
to proper cavity filling and it is 
necessary that there be a means of 


*Molding Materials Div. Manager, Bakelite Co 


compensating for this weight differ- 
ence. 

Compression molds are, therefore, 
designed with either of two basic 
cut-offs known as flash-type or 
landed-positive. In the first type of 
construction, the two halves of the 
mold make contact on flat lands 
and the excess material extrudes 
through the narrowing space be- 
tween the lands as the mold closes. 
This flash molding technique is gen- 
erally used on flat pieces such as 
buttons. On the other hand, molds 
which are irregularly shaped re- 
quire that the halves of th> mold 
telescope slightly in order to ensure 
proper filling of the cavity. These 
landed-positive 
sufficient 
clearance between telescoping parts 
to permit excess material to escape. 
Some compression molds which are 
intended for very short runs, or 
which have many parts requiring 
considerable bench time are hand- 
operated. However, most compres- 
sion molds are mounted in the press 
and provided with ejector pins ac- 
tuated by the motion of the press. 

Compression molds of proper de- 
sign may be operated in completely 
automatic molding presses which 
provide for automatic loading (usu- 
ally of granular material) and ejec- 
tion of molded pieces. 


semi-positive, or 


molds, generally have 


Temperature Ranges 

The molding material is usually 
high-frequency preheated immedi- 
ately prior to charging into the 
mold. Preform temperature varies 
widely but generally is within the 
range of 200 to 290° F. At these 
temperatures, the curing reaction 
proceeds at an appreciable rate, and 
preheating and transferring of pre- 
forms to the mold must be fairly 
rapid. Pre-heating in circulating air 
ovens is employed for low-loss ma- 
terial and for the production of 
molded pieces which require opti- 
mum electrical properties. Mold 
temperatures vary from 300 to 400 
F., but are usually 315 to 365° F. 

Mold size, material characteris- 
tices, cure time requirements, and 
final appearance determine the tem- 
peratures employed. 


Molding Pressure 
The average pressure used in 
compression molding is approxi- 
mately 3500 p.s.i. Such pressure is 
sufficient to mold the majority of 
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parts using general-purpose mold- 
ing materials and, at the same time, 
does not fatigue the steel members 
of the mold so as to distort or break 
down the case-hardened metal and 
inaccuracies in 


cause dimensional 


the molded Pressures of 


about 3500 p.s.i. are usually consid- 


parts. 


ered satisfactory for depths up to 
8000 


p.s.i. are sometimes used on certain 


10 inches. Pressures up to 
types of molding materials, on deep 
drawn parts, or where the sectional 
design necessitates higher pressures 
to fill out the piece. 


COURTESY CHICAGO MOLDED PRODUCTS CORP. 


In the mold cavity design, it must 
be remembered that the full calcu- 
lated molding pressure, determined 
by the size of the ram and the hy- 
draulic line pressure, should uni- 
formly reach all the material in the 
mold. A compression mold of the 
positive type transmits practically 
all of the applied pressure to the 
material in the cavity. On the other 
hand, a flash mold will transmit an 
undetermined amount of pressure 
depending upon how quickly the 
excess charge escapes over the land 
areas and how fast the flash sets 
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Three 1500-ton compression presses, that rise two stories above floor level and extend 
below it, have long stroke plungers to permit production of parts with deep draws 
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up between the closing la: por- 
tions of the mold. 

Compression molded phen tel- 
evision cabinets 18 to 20 in. j iepth 
are molded with a pressure o! from 
3500 to 7000 p.s.i. on the projected 
and lateral molded area, using mold- 
ing compounds with the n \ding 
latitude required to allow the force 
plug to close into the mold cavity 
In this application, the mol will 
close in 16 to 26 sec., depending on 
the molding conditions and molding 
latitude of the material. Pre-heat- 
ing the material affects both mold- 
ing pressure and mold closing time 

Important to the compressior 
molder is the speed of flow of a ma- 
terial under a given molding pres- 
Equally important is the 
material’s speed of cure. Speeding 
the cure by the use of pressure 
greater than 3500 p.s.i. is not rec- 
ommended since this may lead t 
greater wear on the molds or on th: 
hydraulic pressure system. 


sure. 


Mold Shrinkage 

Shrinkage encountered in com- 
pression molding depends upon the 
particular combination of material 
properties and molding conditions 
During the simultaneous 
and reacting of the materials, they 
will tend to vary in flow behavior 
depending upon the molding cycle 
and the design of the part. This 
creates variation in the molded 
shrinkage and results in a residual 
stress-strain condition in the prod- 
uct and cause mechanical] break- 
down in service. 

Decreasing cure time and mold- 
ing pressure will, in many cases 
increase shrinkage, as will increas- 
ing mold temperature. Shrinkage 
caused by flow orientation of the 
filler during molding tends to be 
greatest perpendicular to the direc- 
tion of flow. Drying the molding 
material may also reduce shrinkage 

Any change in molding conditions 
which alters any of these factors 
may be expected to affect shrink- 
age, and combinations of several 
factors may cause tremendous dif- 
ferences. The type of cutoff can al- 
ter shrinkage appreciably by chang- 
ing the actual pressure on the ma- 
terial; even charge placement af- 
fects shrinkage by changing filler 
orientation. 

While shrinkage is not an uncon- 
trollable quantity, the prediction of 
shrinkage on a new job for which 


flowing 


Compression and Transfer Molding 
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Top solution 
to a lighter fluid 
problem 


You're looking at a brand-new idea in lighter fluid spouts 
—the Ronsonol switch spout. Engineered by Continental, 
this all-plastic switch spout can be opened or closed at 
the flick of a finger, provides a tight seal that reduces 


evaporation, resists damage from handling. 


The idea for this revolutionary switch spout originated 
with the Turret Seal Corporation. Starting with that em- 
bryonic idea, our engineers designed a practical spout. 
Now, these bright, durable plastic spouts are zipping off 
the production line. And they're priced not much higher 


than ordinary lead spouts. 


Whether your product is new or you want to give an 
old product greater sales appeal, Continental’s engineer- 


ing experience can help you. Please call on us. 


ONTINENTAL ©€ CAN COMPANY 


MILLS PLASTIC DIVISION 


DERSandEXTRUDERS of Tenite, Lumarith, Plastacele, Fibest l te Nylon, Plexiglas, Polystyr 


ES Ate" 
730 NORTH ASHLAND AVENUE © CHICAGO 13, 


Geon, Plexene, Polyethylene, Cerex, Fortice ron, ond other 


ILLINOIS 
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designed is an 
The 


experience on 


a mold must be 
complex _ problem, 


practical 


extremely 
molder’s 
similar jobs, together with compar- 
ive shrinkages obtained by stand- 
ard material tests, and the wide 
range in shrinkage which can be 
obtained at the press by control of 
molding conditions provide good 
tools with which to work. 


Transfer Molding 

The closed mold principle is not 
new, having been used for many 
Originally, it was looked 
upon as a specialized technique for 
the production of intricate pieces, 
particularly those requiring the use 
of delicate core pins or fragile in- 
serts. 

Development of improved meth- 
ods of preheating has fostered the 
use of transfer molding. Formerly 
it was extremely difficult, if not im- 
to preheat rapidly and 
uniformly a charge of molding ma- 
terial throughout its entire mass. 
High-frequency preheating elimi- 
nates this difficulty. 

Most of the beneficial effect of 
high-frequency preheating is lost if 
too long a period of time is allowed 


years. 


possible, 


to elapse before applying pressure 
to the preheated mold charge. In 
large multiple-cavity compression 
molds, it is difficult to load the 
cavities fast enough to take full ad- 
vantage of the thoroughly pre- 
heated mold charge. Such is not the 
case with a closed mold operation. 
Here, there is generally only one 
cavity or pressure chamber to load, 
and this operation can be carried 
out rapidly. 


Mold Design 


General Mold Design—Experience 
with different types of presses and 
mold designs indicates the following 
to be good practice: Individual 
hardened steel cavities should be 
mounted in the chase plate, which 
should be cored for steam heating. 
The cavity and chase plate land 
areas should be ground and polished 
to ensure maximum surface contact 
when the mold is closed. This pre- 
vents flashing of the material from 
cavities and runners. 

Knock - Out — Knock - out pins 
should be on the half of the mold 
which is opposite the pressure 
chamber. Therefore, the location of 


the cavity in either 


the top or 


bottom plate is depender 
whether the piece will be 
from the cavity or the for 
Bolster Plates and Paralle 
mold should be adequate] 
ported directly under the p 
chamber to ensure against di: 
or sagging. If this precautior 
taken, mold distortion will resy)t 
and cause flashing and non-uniform 
filling of the cavities. Bolsters ma, 
either be of the ring or ba: type, 
but must be of the correct height 
and of sturdy construction. 
Chromium Plating of Mold— 
Chromium plating cavities and 
forces is advantageous. In addition 
to providing a hard, wear-resistant 
surface, it also simplifies removing 
the parts from the mold. The chro- 
mium plating should be postponed 
until the mold has been service 
tested and all necessary adjustments 
made. Often gates and vents maj 
require enlarging. Small undercuts 
at strategic locations may be advan- 
tageous in holding the piece in the 
half of the mold where the knock- 
out pins are located. All such 
changes should be made before the 
mold is chromium plated. 
Position of Cavities—Best results 
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Fine Extrusion... Fast! 
with VO GT’S complete custom service 


Specialists in Vinyl Extrusions 


In business over 75 years 





Vogt's custom service assures you of 
economical, precision engineered plastic 
extrusions. Our service is complete. . . 
from design to packaging. Our deliveries 
are always prompt. No outside suppliers 
delay production or boost costs. 
Vogts efficient 6 step operation is 
geared to save time and money 
1. DESIGN—Our engineers will design 
the best extrusion for your job. 

2. COMPOUND DEVELOPMENT — 
Our plastic laboratory will develop a 
compound to meet your most exacting 
requirements. 

3. COLOR MATCHING—Our color 
matching experts will quickly match any 
color with the greatest accuracy. 

4. DIE CONSTRUCTION—Our dic 
shop will quickly construct a perfect die. 
5. SAMPLE MAKING—Our sample 
men will rush a sample to completion 
for your inspection. 

6. PRODUCTION—Our production de- 
partment will give you quick delivery of 
the highest quality extrusions. 
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Vogt’s complete facilities ensure 
your satisfaction 


A. MODERN RESEARCH DEPART- 
MENT ensures you that the latest and 
best materials will be used. 

B. COMPLETE EXPERIMENTAL 
DEPARTMENT ensures you that sam- 
ples will meet your needs for color, 
finish, hardness, heat and light stability, 
volatility, flexibility, toxicity and migra- 
tion. 

C. EXPERIENCED PRODUCTION 
DEPARTMENT ensures that the ma- 
terials will be accurately mixed and 
compounded and that your extrusions 
will be carefully made and correctly 
packaged. 

D. QUALITY CONTROL DEPART- 
MENT ensures that the final extrusion 
will be tested and checked to see that 
it meets specifications completely. 

This complete custom service has made 
us a major supplier of extruded plastics 
for the automotive industry . . . we can 
do an equally effective job for you. 


VOPLEX PRODUCTS 


TUBINGS @ RODS e BINDINGS 
WELTINGS © SPECIAL PLASTIC SHAPES 


VOGT 


MANUFACTURING CORP. 


100 Fernwood Ave. Rochester 21, N. Y. 
Detroit Sales Office 


630 Lycaste Ave 
Valley 2-9400 


Compression and Transfer Mo/ding 
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tally obtained when the cavi- 
e placed in a circular position 
d the pressure chamber. This 
uction permits the use of ra- 
unners of the shortest length. 
The individual short radial runner 
to each cavity ensures filling under 

<imum pressure. This arrange- 

‘t, however, limits the number 

avities per mold and may also 

plicate the knock-out bar con- 
struction. 

Position of Gates—There is a di- 
vergence of opinion as to whether 
the gate to the cavity should be 
placed at the smallest or lightest 
end of the piece, or whether best 
results are obtained by gating at 
the heaviest section. Both methods 
have been used successfully; there- 
fore, no hard and fast rule can cover 
all conditions. If practical, the gate 
should be located on an easily ac- 
cessible surface, so its removal may 
be accomplished by a simple finish- 
ing operation. 

Care should be taken not to gate 
the cavity directly opposite a mold 
pin or other protrusion in the mold. 
Gating at such a point will cause 
the stream of material entering the 
cavity to change its direction of 
flow and divide into two or more 
streams. This tends to cause weld 
marks and knit-lines and decrease 
the physical strength of the molded 
piece. 

Gate Size—Gate size depends 
upon such factors as the type of 
material to be used, size and shape 
of the part, as well as the magni- 
tude of pressure exerted on the 
plastic material. Gates for compara- 
tively small pieces using general- 
purpose woodflour-filled phenolic 
material should be 0.100-in. wide 
and 0.015-in. deep. Some adjust- 
ment may be found necessary to 
bring about uniform filling of all 
cavities, but in most cases these di- 
mensions have been found to be 
satisfactory. When mineral-filled 
phenolic materials are used, it is ad- 
visable to use somewhat larger 
gates. A width of 0.125 in. and a 
depth of 0.030 in. is generally ade- 
quate. 

Fabric-filled phenolic impact ma- 
‘rials also require the use of en- 
arged gates. Under certain condi- 
tons, gates as large as 0.500-in. 
wide and 0.125-in. deep are neces- 

ry to eliminate disintegration of 

filler as it passes through the 
into the mold cavity. 


-nolics 


Design of Runners — Hardened 
steel blocks containing the runners 
should be inserted in the chase plate. 
The center block at the bottom of 
the pressure chamber should also be 
a hardened steel insert. 

Independent hardened steel blocks 
for the runners and the pressure 
chamber make it possible to replace 
the runners readily when they be- 
come worn. 

Latest developments in runner 
and gate design indicate that cir- 
cular or square runners, with 
rounded corners machined into both 
halves of the mold, may produce 
better moldings, since the material 
can be injected from the pot into the 
cavity at a somewhat faster rate and 
in many instances, at lower pres- 
sures. Rectangular or half round 
runners, when used, should always 
be incorporated in the same half of 
the mold as the knockout pins. 

Main runners should be % to %e 
in. in diameter if circular in cross 
section and %¢ to % in. if square. 
Where square or rectangular run- 
ners are used, all corners should be 
provided with % in. radius. Branch 
runners should be somewhat smaller 
in cross sectional area than the main 
runners, the size being dependent 
upon the number of branch runners 
and the portion of the material in 
each cavity to the total shot. 

It is good practice to keep the 
length of the runners as short as 
practical. Each runner should ex- 
tend into the bottom of the pressure 
chamber at least % in. and prefer- 
ably run completely across the bot- 
tom and join with the runner dia- 
metrically opposite. 

Vent Design—The importance of 
vents should not be underestimated. 
They should be located on the same 
half of the mold as the runners at 
the point which fills out last. This 
is generally furthest from the gate, 
thus facilitating the sweeping out of 
air and preventing gas entrapment. 
Vents extending to the edge of the 
mold plate 0.002-in. deep and Ye to 
lg-in. wide generally are adequate. 

Pressure Chamber and Plunger 
Design—The pressure chamber well 
should consist of a hardened steel 
bushing or sleeve having a mini- 
mum wall thickness of %4 inches. 
The length of this sleeve should be 
equal to the depth of the pressure 
chamber. 

The plunger attached to the end 
of the injection ram should also be 


made of hardened steel. A clearance 
of 0.003 to 0.005 in. is provided be- 
tween the plunger and the pressure 
chamber sleeve. In other words, the 
difference between the inside diam- 
eter of the pressure chamber and 
the diameter of the plunger is 0.006 
to 0.010 inches. The plunger is 
sometimes provided with a _ seal 
groove to prevent flashing, but 
usually this is not necessary. Under 
certain circumstances it is advan- 
tageous to heat the plunger either 
electrically or by steam. In most 
cases, however, this is unnecessary 
since the plunger is_ sufficiently 
heated by the preheated mold 
charge and heated portions of the 
mold proper. 


Selection of Materials 


In selecting a thermosetting ma- 
terial for this type of molding, its 
behavior when subjected to heat 
and pressure must be considered. 
Plasticity, molding latitude, speed of 
cure, thermal conductivity, and the 
dielectric characteristics of the ma- 
terial govern the molding perform- 
ance. 

The choice of a material with the 
proper plasticity is of major impor- 
tance. If the material is too soft, an 
extended preheating period will be 
required to achieve minimum cure, 
and there is a greater possibility of 
gas entrapment. A free-flowing ma- 
terial may &lso cause mold flashing 
even when computation of areas 
and pressures indicates that the 
clamping pressure is adequate. 

Below this minimum flow, the 
material lacks sufficient mobility to 
fill out the mold completely. How- 
ever, it is possible to use materials 
covering a fairly wide range of 
flows if proper attention is given to 
preform temperature and molding 
pressure. Phenolic molding materi- 
als of the woodflour-filled type, 
grades 6, 9, 12, and 15 have proved 
quite satisfactory when mold tem- 
peratures of 335 to 365° F. are used. 
The speed of cure should be some- 
what slower than is found in some 
of the extremely fast-curing com- 
pression molding materials on the 
market today. 


Molding Pressures 
In the closed mold method of pro- 
ducing molded parts, it is extremely 
important that the total clamping 
pressure holding the mold closed be 
greater than the pressure exerted 
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Amos does your complete job...RIGHT 


Amos is famous for quality plastics . . . in quantity. 
Amos facilities are complete . . . product design... engineering .. 
mold building . . . molding with 4 to 300 ounce machine capacity . .. 
conveyorized assembly and finishing . . . vacuum plating . . . silk 
screening ... hot stamping . . . roller coating . . . printing . . . spray 
painting—everything your product needs in plastics—under one roof 
—no divided responsibility. 

Amos is privileged to serve some of the best-known names in 

American industry. Amos invites YOU to join this ever-growing 

list of satisfied customers— now. No obligation . .. write, wire 

or phone your inquiry to: 

AMOS MOLDED PLASTICS - EDINBURG, INDIANA 

Offices: Chicago, Detroit, Philadelphia, Kansas City, Mo., Nashua, N. H. 


all under OWE roof. . . 
no divided responsibility 








cavities and runners act- 
ce the mold open. Each 
ob should be carefully 
and the pressures calcu- 
wing a 15% safety factor 
adequate clamping action. 
g these calculations there 
lifferent pressures encoun- 
hile they are interrelated, 
ild not be confused with 
each er. They are: 

Line Pressure, expressed in p.s.i., 
is the pressure exerted in the sup- 
of the hydraulic system by 
means of a pump or accumulator. 

Clamping Ram Pressure is the 
force delivered by the main, or 
clamping, ram and is expressed in 
pounds or tons. 

Injection Ram Pressure is the 
force delivered by the injection 
ram and is expressed in pounds or 


ply lit 


tons 

Plunger Pressure, expressed in 
ps.i, is the pressure exerted by the 
plunger on the material in the pres- 
sure chamber. 

Mold Clamping Pressure is the 
effective pressure acting to hold the 
mold closed against the pressure 
exerted within the cavities and 
runners and is expressed in p.s.i. 

The practical application of these 
expressions is demonstrated in the 
following examples: 

Example A: How many cavities 
can be built into a mold where the 
following conditions exist? Horizon- 
tal cross sectional area of the part 
to be molded—3 sq. in. Estimated 
area of runner per cavity—1 sq. in. 
Total area per cavity (cavity plus 
runner)—4 sq. in. Hydraulic press 
with 14 in. clamping ram and a 6 in. 
top cylinder injection ram. Line 
pressure 2,000 p.s.i. Pressure cham- 
ber plunger 3 in. diameter. 

Let X the number of cavities. 
L line pressure 2000 ps.i. 
Am area mold cavities and 

runners 4X. 

Ar = area clamping ram (14 in. 
diameter), 154 sq. in. 
Ai area injection ram (6 in. 
diameter) 28.3 sq. in. 
Ap = area plunger (3 in. diam- 
eter) 7 sq. in. 
CRP = clamping ram pressure = 
L) = 154 & 2000 = 308,000 


= injection ram pressure= 
Lu) = 28.3 200 = 56,600 lb. 
P = plunger pressure = 
U) _ = 8085 p.s.i. 
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MCP = mold clamping pressure 
(Ar * L) 


a 308,000 


= 77,000 
Am 4X 
p.s.i. 

If the pressure holding the mold 
(MCP) just equalled the 
pressure acting to force the mold 
open (PP) then MCP PP. For 
safe operating conditions a 15% 
factor of safety should be provided 
so that the mold will not flash. 

Therefore, 1.15 (PP) MCP 
77,000 

— 


closed 


115 > 8085 


77,000 77,000 
1.15 X 8085 9197.75 
= 8.3 or 8 cavities 


D4 


Example B: A press of the same 
type as used in Example A has a 
mold mounted in it that flashes 
badly. What is the reason? The mold 
has 12 cavities of 1% sq. in. cross 
section. The runner area for each 
cavity is estimated as being % sq. 
in. The press has a main clamping 
ram 14 in. in diameter. The injec- 
tion ram is 6 in. in diameter. The 
plunger is 2% in. in diameter. Line 
pressure is 2000 p.s.i. 

L = 2000 p.s.i. 


COURTESY MOLDED FRODUCTS CORP. 


Am 12x (1% 
(2.25) 27 sq. in. 
Ar = 154 sq. in. 
Ai = 28.3 sq. in. 
Ap = 5 sq. in. 
CRP (Ar * L) = 154 & 
= 308,000. 
IRP (Ai * L) 
56,600 Ib. 
pp (Ai * L) perc 
Ap 5 
11,320 p.s.i. 


MCP (Ar x L) 


~ 2000 


28.3 X< 2000 


308,000 


Am ae 


11,040 p.s.i. 

Since the plunger pressure of 
11,320 p.s.i. is greater than the mold 
clamping pressure of 11,040 p.s.i., 
the mold will be forced open 
and allow the material to flash out. 

For the correct condition, either 
the plunger pressure should be de- 
creased or the mold clamping pres- 
sure increased. If the first method 
is chosen, to what pressure should 
the injection ram line pressure be 
reduced? 

Let L’ = Reduced line pressure to 
injection ram. 

P’P’ = The new plunger pressure 
1.15 P’P’ = MCP 


Two-cavity compression molds for TV cabinets handles 82 Ib. of phenolic material per shot 
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MCP 11040 
1.15 1.15 
= 9600 p.s.i. 
pp . “Xl 
Ap 
ge00 = 23 XL’ 
5 
9600 5 = 28.3  L’ 
9600 « 5 48001 
28.3 28.3 
1700 p.s.i. 

Mold flashing may also be caused 
by misalignment or distortion of the 
plates due to lack of sufficient bol- 
stering of the mold under the pres- 
sure chamber. 


hf 


Mold and Preform Temperature; 


The optimum amount of preheat- 
ing should be established and ther 
carefully maintained, together with 
uniform contro] of mold tempera- 
ture, to assure a uniform product 
and a minimum number of rejects 
Preforms should be heated until 
soft and spongy and then placed in 
the pressure chamber as quickly as 
possible to take full advantage « 
the preheating operation. 

The length of preheat time will 
vary according to the size of the 
mold charge, capacity output of the 
high-frequency oscillator, and the 
type of material being used. In gen- 
eral, a charge of phenolic wood- 


flour-filled material weighing ap- 


proximately 250 grams can be 
brought up to 270° F. in 30 seconds 
when preheated in a_high-fre- 
quency unit having an output of 
2 K.W. 

The preheat time should run con- 
currently with the cure so there 
will be no loss of operating time 
over the complete cycle. More uni- 
form results are obtained by auto- 
matically controlling the preheat 
period. Comparatively small varia- 
tions in the length of preheat time 
will cause wide differences in the 
degree of softness of the preforms, 
thus affecting the plastic behavior 
of the material. Mold temperatures 
of 325 to 340° F. should be main- 
tained. 


Pressure Chamber Dimensions 


Sufficient space should be pro- 
vided between the upper half of the 
mold and the head of the press i 
order that the preheated preforms 
may be loaded into the pressure 
chamber easily and quickly. 

The diameter 
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Aciding 


at least 10% smaller than 

e diameter of the pressure 

to allow for swelling of the 

during the preheating op- 

For rapid loading, the pre- 

ust drop freely into the 
chamber. 

mold charge should be large 

so the cull of material left 

bottom of the pressure 

r is not less than 7s-in. thick. 

quantities tend to produce 

parts of low density because of the 

lack of positive pressure on the ma- 

terial entering the cavities at the end 

of the stroke. 

The total height of the preform 
charge should not be more than 2% 
times the preform diameter. 

It is important that the plunger 
enter the pressure chamber at least 


3g to \% in. before coming in contact 
with the mold charge of material. 
If this precaution is not taken, the 
soft material may flash out of the 
pressure chamber when struck by 
the fast moving plunger. This loss 
of material will result in “short,” or 
low density, molded parts. 

Table I aids in determining the 
diameter of preform and pressure 
chamber depth to be used with 
woodflour-filled materials. 

Example C: What size preform 
and pressure chamber should be 
used for a mold charge of % pound 
(227 grams) ? 

Reading down Column I in Table 
I to 238 grams (nearest value to 227 
grams), then across to the left, Col- 
umn H shows the volume of the pre- 
form charge to be 12.9 cu. inches. 





Table I—Plunger Mold Pressure and Preform Ratios 





Plunger Pressures in Tons 


Cc D E 


Preform Size and Weight 
F G H I 





In2 For 8000 For 12,000 Mazx.? 
Area 8. p.s.i. 


Max. Cu.4 wt. 
Dia. Ht. Grams 





1.767 ; 10.6 
1.918 : 115 
2.074 ‘ 12.4 
2.246 : 13.5 
2.405 ! 145 
2.580 d 15.5 
2.761 J 16.5 
2.948 : 17.6 
3.141 ‘ 19.0 
3.341 . 20.0 
3.546 , 21.2 
3.758 : 22.6 
24.0 
25.2 
26.6 
28.0 
29.6 
31.0 
32.5 


17.721 71 0 


19.635 78.5 117.5 


1.312 3.43 . 86 
1.375 3.50 ’ 96 
1.500 3.75 , 
1.500 3.75 J 123 
1.562 3.93 

4.06 / 156 

4.25 J 178 

4.37 

4.50 

4.68 

4.87 

4.93 

5.00 


5.50 


3.625 
3.875 
4.000 
4.250 
4.500 


11.25 178.0 


phesetie cellulose filled materials having a molded specific gravity of 1.40 and a preform density 


5 grams per cubic inch. 


Maximum diameter of preforms is 10% less than plunger well diameter in ?y in. increments. 
mum height of mold charge Soenes preforms), 2% times the preform diameter. 


ca. in. volume mold charge. 


gram weight of charge (18.5 grams/cu. in. times volume). 





Tetrouoreethylene 


The maximum height of the charge 
(Column G) is 4.68 inches. This in- 
dicates that a pressure chamber 
depth of 5 in. should be adequate. 
In Column F, the maximum diame- 
ter of the preform is given as 1.875 
inches. A 13.3 ton capacity top ram 
(Column D) should be used for 
plunger pressures of 8000 p.s.i. The 
diameter of the plunger is found in 
Column A as being 27; in. 

Example D: Table I may also be 
used to determine the maximum 
mold charge possible for a given set 
of conditions such as those used in 
Example A under Molding Pres- 
sures. 

Given: plunger diameter, 3 inches; 
and number of cavities, 8. 

From the chart: preform diameter 
(max.) = 2.75 in. 

Height of mold charge = 6.87 in. 

Volume of preform charge = 40.8 
cu, in. 

Total weight of charge = 775 
grams max. 

Allowing 10% for cull and runners, 
this leaves (755 — 75) or 680 grams 
total material weight for the eight 
cavities or (680 divided by 8) 85 
grams as the maximum possible 
weight of each molded piece. 


TETRAFLUOROETHYLENE* 





OLYMERS of tetrafluoroethylene 

made by E. I. du Pont de Ne- 
mours & Co., Inc., are marketed 
under the trade name Teflon. The 
molecular structure of the material 
and the strong chemical bond be- 
tween carbon and fluorine in the 
molecule impart exceptional prop- 
erties of resistance to heat and 
chemicals. In addition, the material’s 
toughness over a wide range of 
temperatures, and its excellent elec- 
trical properties, have resulted in 
many important uses. 


Forms Available 

Teflon is polymerized in two basic 
forms—granular polymer and dis- 
persion polymer. The granular poly- 
mer is a general purpose molding 
and extrusion powder. Its particle 
size is in the range of 30 to 50 
mesh and its bulk density is be- 
tween 500 and 570 grams per liter. 
Dispersion polymer is a hydrophobic 
colloid with negatively charged par- 
ticles averaging about 0.3 micron in 


* This article was prepared by Polychemicals Dept., 
E. I. du Pont de Nemours & Co., Inc. 
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Fig. 1—Details of molding Teflon depend 
diameter. It contains 58 to 62% sol- 
ids by weight and has a pH adjusted 
to 10+ 0.5. The viscosity is about 
15 cps at 70°F. These aqueous 
dispersions are adapted for coating 
and impregnating operations and 
for producing blends of tetrafluoro- 
ethylene in combination with other 
resins and fillers. 


Molding 

Molding of Teflon is accomplished 
by using techniques very similar to 
those used in powder metallurgy. 
The procedure consists of molding a 
preform at room temperature un- 
der a pressure of at least 2000 p.s.i. 
and then baking or sintering the 
preform in an oven or fluid bath 
maintained at about 730° F. until 
the entire piece has reached the gel 
state. Details of the procedure (Fig. 
1) will depend on the thickness of 
the piece, and on how closely it has 
to be held to predetermined dimen- 
sions. For parts requiring accurate 
dimensions, the sintering step may 
be followed by a “coining” opera- 
tion, which consists of re-pressing 
the material to the original dimen- 
sions and cooling it under pressure. 


Preforming 

Loading of the preform die may 
be done volumetrically (Fig. 2) or 
by weighing the charge. The bulk 
density of Teflon will vary because 
of the compressibility of the pow- 
der; hence, when loading volumet- 
rically, the use of adjustable-cavity 
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dies (as in Fig. 2) is recommended. 

It is very important that each 
preform be compressed from a sin- 
gle loading of powder. If multiple 
loading, with intermediate pressing, 
is attempted, the charges may not 
weld together properly and the final 
piece will tend to be of inferior 
quality. The dimensions of the 
closed mold are not extremely criti- 
cal so long as it yields a piece that 
will go into the coining die when 














Fig. 2—Loading Teflon preform die 


removed from the oven. 

A fused piece as it comes from the 
oven will be larger than the original 
preform because of thermal expan- 
sion, Linear expansion, for example, 
from room temperature to oven 
temperature of 730°F., is 8 to 9 
percent. To be able to get the piece 
into the coining die, the cold pre- 
form then must be smaller in cross- 
sectional dimensions than the coin- 
ing die, unless it is a tapered shape 
that can be forced into place by the 


(FOR DIMENSIONAL TOLERANCE) 


plunger. To compensate the 
small lateral dimension, it is 
advisable to make the heig! 
preform greater than the 
height of the finished piece. 

Preforming pressures over the 
range of 2000 to 10,000 p.s.i. have 
been used, but pressures of (00 t 
5000 p.s.i. appear to be the best fo, 
most operations. It is important to 
avoid entrapment of air in the pre- 
form during the compressing stroke 
This can be accomplished by eithe: 
slowing down the punch toward the 
end of the stroke or providing for 2 
very short dwell period before the 
die is completely closed. 


sually 
of the 
esired 


Sintering 

Sintering is generally accom- 
plished in electrically heated forced- 
draft hot-air recirculating ovens 
The time required for complete bak- 
ing is proportional to the thickest 
section of the piece, and a good 
rule-of-thumb is two hours per 
quarter inch of thickness. On reach- 
ing the gel stage, the polymer be- 
comes translucent, and thus a visual 
inspection generally is helpful in or- 
der to confirm the completion of 
fusion. 

When very accurate control of 
shape and dimensions is required, 
the piece should be transferred, 
while still in the gel state, from the 
oven to a coining die. The coining 
die serves to repress the piece to the 
desired dimensions and controls the 
shrinkage while cooling takes place. 
Coining may be done in either a 
cold or a heated die depending on 
how closely the shape of the pre- 
form resembles that of the finished 
article, as well as on the dimensional 
stability desired in the finished 
piece. 

Cold Coining 

If the part being molded is formed 
closely to shape during the preform- 
ing operation and if the application 
is such that some dimensional 
change can be tolerated after the 
part has been put in service, a cold 
coining die may be used. The die is 
usually cored for circulation of wa- 
ter, and the hot molding is kept in 
the die only long enough to chill be- 
low the transition point. Coining 
pressures are not critical, 2000 to 
6000 p.s.i. being generally adequate. 

The piece will shrink after re- 
moval from the coining die. While 
the major portion of this shrinkage 
takes place during the first hour, 
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equilibrium will not be 

for several days. The ex- 

shrinkage is very difficult to 

since it is dependent on the 

ss of the piece and on the 

cycle and _ temperature. 

ning the cycle and increas- 

pressure tend to reduce 

2%% or 0.025 in. per 

linear inch is an average shrinkage 
that can be expected. 


Hot Coining 
A heated coining die is used 
when maximum dimensional stabil- 
ity is desired in a molded part that 

















Fig. 3—Mold extension permits one- 
step filling of mold with Teflon powder 


is to be used at high service tem- 
peratures. Also, by using a hot coin- 
ing die, more deformation of the 
sintered part is made possible. Thus, 
relatively intricate shapes having 
curves and contours, such as dia- 
phragms, may be “hot formed” from 
a flat preform. 

The method consists of placing the 
preform while still in the gel state 
in the coining die which has been 
heated to 500 to 600° F. The die is 
then rapidly closed and a pressure 
of 1000 to 5000 p.s.i. is maintained 
until the piece has cooled. This last 
step produces the desired shape and 
size of the finished part. In order to 
have control over the coining cycle, 
the coining die should be cored for 
cold water circulation. However, the 
longer the cooling cycle, the less 
will be the amount of shrinkage and 
the greater will be the dimensional 
stability of the part. 


Molding Without Coining 
Small and simple shapes such as 
washers and packing rings have 
been molded by simply baking a 
prefcrm and omitting the coining. A 
fair reproducibility of dimensions 


Tetra” voroethylene 


may be obtained in this way, provid- 
ing proper care is exercised; that is, 
identical weights must be com- 
pressed at identical pressure, sinter- 
ing temperature and cycle must re- 
main constant, and cooling rates 
must be uniform. Preforming pres- 
sures from 2000 to 10,000 p.s.i. have 
been used. The dimension tends to 
increase in the direction of applied 
pressure. In the direction perpen- 
dicular to the applied pressure, the 
articles will shrink by an amount of 
1 to 5%; shrinkage of the article will 
decrease in proportion with increas- 
ing pressure and increase with in- 
creasing sintering temperature. 


Molding Heavy Sections 

Rods and tubes of heavy cross- 
section are made by a procedure 
similar to a so-called “hand mold- 
ing” practice. By this method, solid 
cylinders have been produced in 
lengths up to 1 ft. and diameters up 
to 6 inches. Tubes with wall thick- 
ness from % to 4 in. have been 
made with outside diameters up to 
20 inches. 

Molds for heavy sections consist 
of a loading shell or extension and 
a baking shell with top and bottom 
end plates. They are usually made 
from seamless steel tubing or steel 
forgings with the inner surface case 
hardened and, in some _ instances, 
chromium plated. Allowance for 
shrinkage in selecting diameters of 
molds depends on thickness of sec- 
tion; the following table may be 
used as a guide for sections of % 
to 2% inches: 

O.D. of Teflon 1.D. of mold in., 
piece (in.) (>O.D. of piece) 
1 Ye 
1.5 to 5 Vy 
5 to 10 Y% 

10 to 15 % 

15 to 20 1 

The male die for tubing is kept at 
the required nominal I.D. In order 
to facilitate removal of molded 
pieces, a mold-release agent such as 
Dow-Corning Silicone Varnish DC 
993, can be applied for the surfaces 
of the die. Chrome plating the molds 
will also prevent sticking, produce 
better surfaces on the moldings, 
and extend the life of the mold. 


Charging the Mold 
Teflon molding powder has a com- 
pression ratio of about 4:1. As pre- 
viously explained, it is not satisfac- 
tory to load the mold by multiple 


charges with intermediate pressing, 
because the charges will not weld 
together. The use of the mold ex- 
tension shown in Fig. 3 permits the 
mold to be filled with a single charge 
and pressed with a single compres- 
sion stroke. 


Heavy Sections 


A procedure to follow for molding 
heavy sections is briefly outlined in 
the next paragraph: 

1) Assemble the end plate, mold, 
and mold extension. 2) Screen the 
powder through an 8-mesh screen 
into the die. 3) Place mold assembly 
in press and compress powder into 
the mold proper. Use only enough 
pressure to push powder into lower 
shell during this operation. Rate of 
press closure should not exceed 3 in. 
per minute. 4) Remove mold exten- 
sion and place mold in press for 
final compression. Apply pressure 
through movable end plates very 
slowly until at least 2000 p.s.i. is 
reached, Somewhat higher pressures 
are permissible, and on occasion 
have resulted in slightly higher 
strength in the molded piece. The 
mold should be left under the pre- 
form pressure for at least three 
minutes. 

Baking 

The baking of large pieces is ac- 
complished by placing the entire 
mold assembly in an oven that is 
initially at 400° F. The temperature 
is then slowly increased at a rate of 
about 70° F./hr. until a tempera- 
ture of 630° F. is attained. At this 
point the temperature may be raised 
to 730° F. as rapidly as desired. By 
heating large pieces of Teflon slowly 
as described, the entire mass is 
brought uniformly through the tran- 
sition point at 620° F., thus reduc- 
ing the development of uneven 
stresses throughout the piece. 
Standard electrically heated forced- 
draft hot-air recirculating ovens are 
used. The baking cycle depends 
upon the cross-section, and may be 
calculated by the formula: Baking 
time (hr.) = 3.5 (R, — R,), where 
R, is inside radius of the die shell in 
inches and R, is the radius of the 
die core in inches. 

Normally, baking is accomplished 
at atmospheric pressure. However, 
it has been shown that restraining 
the ends of the mold with pressures 
as low as 200 p.s.i. is good insur- 
ance against cracking. This proce- 
dure would certainly extend the lim- 
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its of wall thickness of large pieces 
that can be baked without danger 
of cracking. 


Cooling 

It is essential that thick sections 
be cooled under pressure in order to 
avoid the formation of cracks. Upon 
removal from the oven, the mold 
should be placed immediately in a 
press where 1500 to 2000 p.s.i. is 
slowly applied. In general, the pres- 
sure should be maintained until the 
piece has cooled to about 300° F. 


Molding Sheets 

Uniform loading of the powder 
in the sheeting chase is essential 
when making Teflon sheet stock. 
The operation is best accomplished 
by screening the powder through an 
8-mesh screen and leveling with a 
raking device. The ram, or platen, 
is lowered into the chase and full 
pressure is then slowly applied and 
held for five minutes per 4 in. of 
caliper. Pressures between 2000 and 
5000 p.s.i. should be used. In the 
molding of thin sheet stock the use 
of a rubber diaphragm between the 
platen and powder is sometimes 
useful in obtaining a more uniform 
application of pressure. 

The preformed sheet is placed in 
an oven at 730° F. and is then us- 
ually coined in order to achieve cali- 
per control and flatness. 
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UREA FORMALDEHYDE 


by H. E. MURRAY* 





T HE positive type mold for produc- 

ing urea parts is shown in Fig. 1. 
With this type mold, the flash con- 
tinues to flow out after the mold is 
completely closed and this flow will 


* Glendale-Plaskon Laboratory, Barrett Div., Allied 
Chemical and Dye Corp. 
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be greater at the points of greatest 
clearance, This continued and often 
uneven flow creates non-uniform 
density, causing varying shrinkages 
within the part and setting up in- 
ternal stresses that will result in 


CAVITY 





DRAWINGS COURTESY CLENDALE PLASKON LABORATORY 


Fig. 1—In positive type mold, flash 
is continuous and often uneven 


warping and cracking. This is es- 
pecially true in the case of large 
housings. 

Figure 2 represents the semi-posi- 
tive mold. Here the material is put 
under positive pressure just before 
complete closing of the mold. This 
serves to equalize uneven flow con- 
ditions and gives maximum density 





Fig. 2—Semi-positive type mold has 
been successfully used for large parts 


to the piece. This type of mold has 
been successfully used in molding 
large housings and other difficult 
parts. 

Figure 3 represents the flash type 





Fig. 3—Flash type mold is used for 
small parts having thin sections 


mold. This mold may be us d for 
small thin section parts such as 
small cosmetic containers, closures, 
and buttons, where the cavity jg 
large enough to hold sufficient ma- 
terial and there is no interruption 
of the flow. 

Figure 4 is a flash mold with load. 
ing well. This mold is used where it 
is necessary to flash horizontally 
from a radius or some small, thick 
sections that require a_ horizontal 
flash, and where the material bulk 
factor is greater than the cavity. It 
may also be used in long draws to 





Fig. 4—Flash type mold with well 


guide the punch. When this mold is 
used for thick section moldings, the 
vertical flash should not exceed 
0.006 in. per side and under no con- 
ditions should sprue grooves be 
used for relief. If the mold needs 
relief, additional clearance should be 
gained by uniformly grinding the 
punch around the entire vertical 


100 INCH 


Fig. 5 Fig. 6 
Correct taper is important 


flash. Excessive clearance will result 
in porosity, causing excessive 
shrinkage and cracking. 

Figure 5 shows a side wall with 
increasing vertical taper in which 
the compound is allowed increasing 
freedom as it flows. The material 
is not under effective pressure; in 4 
sense it is being extruded from 4 
small orifice into an unconfining 
chamber, causing excessive flow 
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for precision and versatility — choose 


OWENS-ILLINOIS for PLASTICS 








Owens-lllinois packaging know-how 
and high-quality standards offer 
you the finest in molding plastic 
facilities . . . Injection molding . . . 
Compression molding ... A 
complete range in plastics for 
packaging, for specialties. 


Branch Offices: 











OWENS-ILLINOIS PLASTICS Owens-ILLINoIs 


AN (1) rrovuct GENERAL OFFICES - TOLEDO 1, OHIO 











Nylon Gears - Sprockets - 
Rollers and Components 


Kirk engineers have the skill, experience and equip- 
ment to design and produce injection molded parts that 
fulfill your exact specifications. 


New, completely automatic machinery greatly cuts 
initial tooling costs, speeds production and lowers piece 
prices. 

If your needs involve components, products, packages, 
containers, premiums or displays— 


If your problem involves a tricky mold, precise toler- 
ance, odd shapes, special colors, unusual properties, small 
units or large— 


Let us explain how Kirk Molded Plastics may prove 
economical and profitable. 


r. 3. KIRK MOLDING COMPANY, inc. 
33 Brook Street 
CLINTON, MASSACHUSETTS 


Phone Clinton 1871 





marks. Figure 6 shows the 
wall construction. A de 
taper is important. 


Heating of Molds 

Uniform mold temperature is yer, 
desirable and in cases of larg parts 
with long flows, it is absolutely nec. 
essary. Thus, considerable Lought 
must be given to the proper placing 
of steam cores. The punch may hx 
heated with a series of wells and 
baffles and the cavity with conven. 
tional steam channels. However, ¢ 
produce even temperature over the 
mold surface, all steam channel 








Fig. 7—Correct location of steam chan- 
nels in mold is discussed in this column 


must be located so as to be at an 
equal distance from center to cente: 
and this same distance from thé 
mold surface, as indicated in Fig. 7 


Large Moldings 


Material developments and ex- 
perimentation with available equip- 
ment have enabled the trade t 
make remarkable steps toward the 
successful molding of very large 
urea cabinets up to 20 pounds o 
more in weight. 

Where possible, the part should b: 
designed to have uninterrupted flow 
in the side walls. Side walls should 
have decreasing vertical taper. 
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Injection Molding 


POLYSTYRENE 





by GORDON 8B. THAYER* 


EVERAL important fundamental 

considerations have become es- 
tablished in the technology of mold- 
ing polystyrene through the simul- 
taneous use of well known princi- 
ples, research data, and practical 
observations. Measurement of pres- 
sures within an injection mold, mo- 
tion picture studies of the filling of 
the mold, and studies of flow prop- 
erties of polystyrene are research 
contributions of great value to the 
development of the technology of 
injection molding. 

These research studies have pro- 
vided the molding engineer quan- 
titative information concerning the 
forces which are involved in vari- 
ous locations throughout the injec- 
tion molding system at various criti- 
cal times during the molding cycle. 
Such information has made it pos- 
sible to apply old engineering prin- 
ciples to the design of moldings, 
molds, molding machines, and mold- 
ing operations with considerable ac- 
curacy. The observed results have 
agreed well enough with désign ex- 
pectations to allow further refine- 
ments in technology by adjusting 
theoretical considerations to suit 
practical observations over a wide 
range of applications. 

The advance of molding technol- 
ogy has been rapid, and it has 
moved in many directions at once. 
It is a vital necessity for the mold- 
ing engineer and plant supervisor to 
be well informed in the fundamental 
principles, because it is impossible 
to mold some of the more recent 
applications without making use of 
the most advanced techniques. 


Filling the Mold 

It may be stated simply that the 
objective in producing an injection 
molded article is to fill the mold 
quickly with the correct quantity of 
Plastic and to trap it there without 
forcing any more plastic into the 
mold. In order to accomplish this 
Simple objective, many factors must 
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be considered. Each of these fac- 
tors has its proper place in any 
scheme of molding which is aimed at 
accomplishing the objective with 
reasonable success. 

Some molded articles require 
nearly perfect achievement of the 
objective while others can serve 
satisfactorily with much less perfec- 
tion of molding technique. It is us- 
ually not economical to provide 
more perfection than necessary in 
any manufacturing process; like- 
wise, it is disastrous to provide less 
perfection than is required. 


Pressure Measurement 


Several observers have measured 
pressure in injection molds. Some 
have used the pressure measure- 
ments for consideration of what 
happens inside the mold. Others 
have applied the pressure measure- 
ments to operate the controls of the 
molding machine. Figure 1 is a 
pressure versus time curve as 
drawn by a recording strain gage 


PLUNGER FWD 


on a pressure measuring mold. The 
various portions of this graph have 
been labeled to show what cccurs 
during the molding cycle. 

Portion A is dead time during 
which the injection plunger moves 
forward but is not compressing the 
plastic nor filling the mold. Portion 
B is the mold fill time during which 
the mold is completely filled. Por- 
tion C shows pressure buildup in 
the mold after it is full. Portion D 
covers a period of time during which 
plastic is packed into the mold un- 
der continued pressure from the in- 
jection plunger. As soon as the 
plunger is withdrawn, discharge oc- 
curs through portion E. This is be- 
cause the pressure inside the mold 
on the partly fluid plastic is greater 
than the plastic pressure outside the 
mold after the injection plunger is 
withdrawn. During the discharge 
period the pressure in the mold 
decreases rapidly because of loss of 
plastic while the gate is becoming 
cooler and stiffer. As soon as the 
plastic in the gate is stiff enough to 
prevent any further discharge of 
plastic, the mold seals and the slope 
of the pressure curve becomes less 
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Fig. 1—Pressure vs time curve as recorded by a strain gage on a pressure-measuring 
injection mold. Data presented by curve are described in the text on this page 
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curves is in text below. Curves are for one mold; curve 


steep. This is called the sealing 
point. 
Pressure in the mold decreases 


more gradually through portion F as 
the plastic shrinks on continued 
cooling. The mold is opened at the 
time of completion of the cycle, and 
the pressure recorded by the gage 
is called the residual mold pressure. 
The residual pressure is not hy- 
draulic pressure of fluid plastic. It is 
now a measure of the deformation 
of the mold caused by solid plastic 
occupying a space thicker than the 
free distance between the mold 
walls. The volume of plastic in the 
mold ordinarily does not decrease 
to the free volume of the mold cav- 
ity. The excess of plastic causes a 
residual mold deformation which is 
read on the strain gage as residual 
mold pressure. The amount of de- 
formation may be slight, but because 
the mold material is very stiff, the 
pressures involved may be large. 
Figure 2 is a composite diagram 
of pressure versus time for plunger 
forward time of five, seven, nine, 13, 
and 17 seconds. At five, seven, and 
nine seconds the residual pressure 
fell to zero quickly because of ex- 
cessive discharge. The moldings had 
large sunken areas. The proper 
length of plunger forward time lies 
somewhere between nine and 13 
seconds. After 17 seconds plunger 
time, discharge did not occur for this 
mold and conditions of operation be- 
cause the gate sealed before the 
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A pressure gage in the oil supply 
line to the clamping cylinder showed 
the press was capable of exerting 
eight tons of force to open the mold. 

Friction of the plastic along the 
side walls of the mold is the major 
factor involved in the force required 
to open the mold. The force may be 
large enough to break the molding. 
It may be greater than the force 
available to the press to open, in 
which case the mold sticks shut. In 
the case of this pressure measuring 
mold the press could barely open it 
with eight tons force when the resi- 
dual force was 4000 p.s.i, These fig- 
ures can be used to determine an 
approximation of the coefficient of 
friction between unlubricated mold 
walls and polystyrene. 

The area of the side walls of the 
mold is 40 square inches. The co- 
efficient of friction, f, is equal to the 





total force required to 0; 
mold, T, divided by the prov ict of 
wall area, A, and the residua’ pres. 
sure, P. 

f= T+ (A X P) = 16,00: hb. 

+ (40 sq. in. X 4000 p.s.i.) 
Solving this equation produces g 
value f = 0.1. Thus the coefficient of 
friction between the mold wall and 
the. molded polystyrene part is de- 
termined from experimental 
mation in one case to be 0.1. 


nfor- 


pressure of 5000 p.s.i., for a 13°See. 
plunger time. Residual pressure at 
25 sec. from the beginning of the 
cycle is about 1000 p.s.i. The mold 
could be opened easily with easy 
ejection from the core at this point 
in the cycle. 

Residual pressure for 17 sec. 
plunger time at 25 sec. total time 
is about 7000 p.s.i. The press could 
not open the mold at this time. The 
friction force is about seven times 
that for the 13 sec. plunger time. 
This is an indication of the import- 
ance of pressure in the mold as a 
factor in mold release. 

The coefficient of friction between 
plastic and metal affects the mold 
release forces also. It is possible to 
change this coefficient by mold lu- 
brication or by careful selection of 
the optimum surface roughness. The 
percentage change in the force re- 
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Mold Lubrication 
It is common to encounter mold- 
ing conditions which require more 
than two. times the tensile strength 


mental to do so as it may spoil the 
appearance or utility of the part. 
Polystyrene parts seven inches deep 
and deeper have been molded suc- 
cessfully with less than .003 in. draft 
per in. of draw per side. Proper con- 
trol of pressure in the mold is the 
key to satisfactory ejection of deep 
draw parts. 


Lubrication of the Plastic 
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The angle of draft cannot act to 
push the plastic away from the mold 
wall or to push it along the mold 
wall while the mold is closed. There 
is no place for the plastic to go be- 
cause the mold is full. 

The effect of the draft angle is 
to free the plastic from contact with 
the mold wall almost immediately 
after the mold begins to open. This 
is good because it helps prevent 
scoring of the plastic due to rubbing 
on the mold. It is not necessary to 
provide very much draft to accom- 
plish this because the mold is us- 
ually made precisely. A few thou- 
sandths inch clearance between 
plastic and metal is sufficient. 

Draft does not assist in the task 
of first breaking the mold apart. 
Therefore, it is not effective to pro- 
vide extra draft in the case of a 
deep craw part. It may be detri- 


Polystyrene 


on- 
zes. 

The effect of internal and external 
lubricant is to change the pressure 
requirement. An internal lubricant 
reduces the pressure required to 
move the fluid plastic. It can help 
reduce sticking if lower injection 
pressure can be employed. An ex- 
ternal lubricant reduces the friction 
loss in the cool end of the heating 
cylinder and thus allows the use of 
lower injection pressure, lower plas- 
tic temperature, or both. 

Some molds will respond favor- 
ably to the use of various combina- 
tions of plastic lubrication, and 
sticking, crazing, or cracking can be 
reduced. Others cannot thus re- 
spond without alterations. 


Restricted Gates 
One practical and approximate 
method of controlling the pressure 
of plastic in the mold involves the 


use of the restricted gate. Such a 
gate performs two functions. It 
regulates the pressure of the incom- 
ing plastic and it stiffens quickly 
and becomes a dam to trap the 
mold’s charge. A restricted gate is 
usually somewhat less than 60% of 
the thickness of the section of plas- 
tic which it feeds. The thickness of 
such gates ranges downward to as 
little as 10% of the cross section 
thickness. The thinner the gate is, 
the more advantage is derived in 
rapid stiffening and quick trapping 
of the plastic in the mold. This pro- 
vides good control over packing, al- 
though sometimes if the gate is too 
thin the part will be stressed 
highly by orientation of the mate- 
rials. If the restricted gate is too 
thick, it loses its effectiveness as a 
dam and preventer of packing, but 
it gains in effectiveness by aiding 
rapid filling of the mold. The design 
of a restricted gate is always a com- 
promise in this fashion. 

A restricted gate which is some- 
times called’ a pin-point gate has 
been an effective tool for the con- 
trol of pressure in many injection 
molds. It continues to be extremely 
effective in cases in which approxi- 
mations are satisfactory. 

Multiple cavity molds which em- 
ploy restricted gates are critical so 
far as balancing the gate resistance 
is concerned. It is necessary to pro- 
vide graduated resistance to allow 
all of the mold cavities to begin to 
fill simultaneously and to continue 
filling. Sometimes when extremely 
thin gates are used in an unbal- 
anced mold, flow stops in some cavi- 
ties and cannot start again because 
the gate has stiffened so much that 
the plastic cannot continue to flow. 
Other times filling continues in all 
cavities but the last cavities filled 
are packed properly while the parts 
in the first cavities exhibit orienta- 
tion strains. 


Nozzle Valves 

A wide variety of nozzle valves 
has been employed to control pres- 
sure in the injection mold. Such 
valves do not require the use of a 
restricted gate to act as a dam to 
hold the plastic in the cavity. The 
valves are opened at the time injec- 
tion is started and are closed when 
the injection part of the cycle is fin- 
ished. This provides rather accurate 
time control over the filling of the 
mold and can be an effective means 
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Fig. 2—Composite diagram of pressure vs time for five time cycles. Discussion of these 
curves is in text below. Curves are for one mold; curves for other molds will be different 


steep. This is 
point. 
Pressure in the mold decreases 
more gradually through portion F as 
the plastic shrinks on continued 
cooling. The mold is opened at the 
time of completion of the cycle, and 
the pressure recorded by the gage 
is called the residual mold pressure. 
The residual pressure is not hy- 
draulic pressure of fluid plastic. It is 
now a measure of the deformation 
of the mold caused by solid plastic 
occupying a space thicker than the 
free distance between the mold 
walls. The volume of plastic in the 
mold ordinarily does not decrease 
to the free volume of the mold cav- 
ity. The excess of plastic causes a 
residual mold deformation which is 
read on the strain gage as residual 
mold pressure. The amount of de- 
formation may be slight, but because 
the mold material is very stiff, the 
pressures involved may be large. 
Figure 2 is a composite diagram 
of pressure versus time for plunger 
forward time of five, seven, nine, 13, 
and 17 seconds. At five, seven, and 
nine seconds the residual pressure 
fell to zero quickly because of ex- 
cessive discharge. The moldings had 
large sunken areas. The proper 
length of plunger forward time lies 
somewhere between nine and 13 
seconds. After 17 seconds plunger 
time, discharge did not occur for this 
mold and conditions of operation be- 
cause the gate sealed before the 


called the sealing 
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plunger was withdrawn. It should 
be pointed out the curves in this il- 
lustration were made for a given 
mold, and curves for other molds 
will be different. 


Friction Factors in Mold Release 


When this pressure measuring 
mold was opened with a residual 
pressure greater than 2000 p.s.i., the 
moldings were badly scored, and at 
some higher residual pressures they 
cracked. At 4000 p.s.i. the mold 
opened with difficulty, and at higher 
residual pressure the press could 
not separate the mold halves at all. 
A pressure gage in the oil supply 
line to the clamping cylinder showed 
the press was capable of exerting 
eight tons of force to open the mold. 

Friction of the plastic along the 
side walls of the mold is the major 
factor involved in the force required 
to open the mold. The force may be 
large enough to break the molding. 
It may be greater than the force 
available to the press to open, in 
which case the mold sticks shut. In 
the case of this pressure measuring 
mold the press could barely open it 
with eight tons force when the resi- 
dual force was 4000 p.s.i. These fig- 
ures can be used to determine an 
approximation of the coefficient of 
friction between unlubricated mold 
walls and polystyrene. 

The area of the side walls of the 
mold is 40 square inches. The co- 
efficient of friction, f, is equal to the 


total force required to 0; 
mold, T, divided by the prc 
wall area, A, and the residu: 
sure, P. 
f=T + (A X P) = 16,00) lb. 
+ (40 sq. in. X 4000 p.s.i.) 
Solving this equation produces 
value f = 0.1. Thus the coefficient of 
friction between the mold wall ang 
the. molded polystyrene part is de- 
termined from experimental 
mation in one case to be 0.1. 
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Significance of Friction Forces 


Molding engineers well know that 
they have to design molds so as to 
limit the maximum projected area 
of the molded piece in the plane of 
the parting line so as not to exceed 
the clamping tonnage of the molding 
press. However, it must also be re- 
membered that the side wall area 
of the molded part must be limited 
somehow so as to avoid exceeding 
the pull-back tonnage available to 
open the mold. It is also necessary 
to operate the mold so the mold re- 
lease forces will not exceed the ten- 
sile strength of the plastic at the 
time of separating the mold halves. 
The plastic is rather weak at this 
time, and excessive mold release 
forces will cause it to break or 
craze according to the magnitude of 
the residual mold pressure in the 
mold. 


Residual Mold Pressure 


The control of residual pressure 
in the mold is highly important be- 
cause of its effect on mold release 
forces. Figure 2 shows a sealing 
pressure of 5000 p.s.i., for a 13 sec. 
plunger time. Residual pressure at 
25 sec. from the beginning of the 
cycle is about 1000 p.s.i. The mold 
could be opened easily with easy 
ejection from the core at this point 
in the cycle. 

Residual pressure for 17 sec. 
plunger time at 25 sec. total time 
is about 7000 p.s.i. The press could 
not open the mold at this time. The 
friction force is about seven times 
that for the 13 sec. plunger time. 
This is an indication of the import- 
ance of pressure in the mold as a 
factor in mold release. 

The coefficient of friction between 
plastic and metal affects the mold 
release forces also. It is possible to 
change this coefficient by mold lu- 
brication or by careful selection of 
the optimum surface roughness. The 
percentage change in the force re- 
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to 0. The maximum value is 
about » times the minimum. 


Mold Lubrication 


It is common to encounter mold- 
ing conditions which require more 
than two times the tensile strength 
of the plastic. Lubricating the mold 
is not likely to provide satisfactory 
mold release in such cases. Maxi- 
mum reduction of the coefficient of 
friction is obtained as soon as the 
thinnest possible lubricant film cov- 
ers the metal. The use of a greater 
quantity of lubricant than this adds 
nothing at all to its effectiveness. 

In many cases the use of a mold 
lubricant does provide satisfactory 
release. These are cases in which 
the pressure in the mold is almost 
under control. 


Draft 


When mold release forces are 
seen in their relation to friction be- 
tween the plastic and the mold wall, 
draft requirements are more read- 
ily understandable. In the first place, 
draft on the mold walls has little if 
any effect upon the force required 
to cause the plastic to break loose 
from the mold wall at the instant the 


® mold begins to open. The resistance 


to sliding the plastic across the mold 
wall is equal to the product of plas- 
tie pressure multiplied by the co- 
efficient of friction. 

The angle of draft cannot act to 
push the plastic away from the mold 
wall or to push it along the mold 
wall while the mold is closed. There 
is no place for the plastic to go be- 
cause the mold is full. 

The effect of the draft angle is 
to free the plastic from contact with 
the mold wall almost immediately 
after the mold begins to open. This 
is good because it helps prevent 
scoring of the plastic due to rubbing 
on the mold. It is not necessary to 
provide very much draft to accom- 
plish this because the mold is us- 
ually made precisely. A few thou- 
sandths inch clearance between 
plastic and metal is sufficient. 

Draft does not assist in the task 
of first breaking the mold apart. 
Therefore, it is not effective to pro- 
vide extra draft in the case of a 
deep c:aw part. It may be detri- 


Polystyrene 


mental to do so as it may spoil the 
appearance or utility of the part. 
Polystyrene parts seven inches deep 
and deeper have been molded suc- 
cessfully with less than .003 in. draft 
per in. of draw per side. Proper con- 
trol of pressure in the mold is the 
key to satisfactory ejection of deep 
draw parts. 


Lubrication of the Plastic 


Internal or external lubrication of 
polystyrene has been observed both 
to relieve sticking in the mold and 
to aggravate it. The use of plastic 
which is both internally and exter- 
nally lubricated has shown the same 
two effects. 

When an external lubricant is 
used on molding granules of poly- 
styrene, it is used in small quanti- 
ties. The lubricant must be compat- 
ible with polystyrene, and it prob- 
ably is well dispersed through the 
molten plastic by the time the mold 
is full. An internal lubricant also 
must be compatible, and it is al- 
ready dispersed well in the plastic. 

Neither of the lubricants shows 
much tendency to migrate to the 
mold wall, and, therefore, they can- 
not serve to reduce the coefficient of 
friction between plastic and metal. 
Any lubricant so far known which is 
incompatible enough to be thrown 
out of the fluid plastic as it cools has 
an adverse effect on the appearance 
and properties of the molded article. 
Also, if the lubricant could migrate 
to the surface during the molding 
operation, it probably would con- 
tinue to bloom out as the part ages. 

The effect of internal and external 
lubricant is to change the pressure 
requirement. An internal lubricant 
reduces the pressure required to 
move the fluid plastic. It can help 
reduce sticking if lower injection 
pressure can be employed. An ex- 
ternal lubricant reduces the friction 
loss in the cool end of the heating 
cylinder and thus allows the use of 
lower injection pressure, lower plas- 
tic temperature, or both. 

Some molds will respond favor- 
ably to the use of various combina- 
tions of plastic lubrication, and 
sticking, crazing, or cracking can be 
reduced. Others cannot thus re- 
spond withcut alterations. 


Restricted Gates 
One practical and approximate 
method of controlling the pressure 
of plastic in the mold involves the 


use of the restricted gate. Such a 
gate performs two functions. It 
regulates the pressure of the incom- 
ing plastic and it stiffens quickly 
and becomes a dam to trap the 
mold’s charge. A restricted gate is 
usually somewhat less than 60% of 
the thickness of the section of plas- 
tic which it feeds. The thickness of 
such gates ranges downward to as 
little as 10% of the cross section 
thickness. The thinner the gate is, 
the more advantage is derived in 
rapid stiffening and quick trapping 
of the plastic in the mold. This pro- 
vides good control over packing, al- 
though sometimes if the gate is too 
thin the part will be stressed 
highly by orientation of the mate- 
rials. If the restricted gate is too 
thick, it loses its effectiveness as a 
dam and preventer of packing, but 
it gains in effectiveness by aiding 
rapid filling of the mold. The design 
of a restricted gate is always a com- 
promise in this fashion. 

A restricted gate which is some- 
times called a pin-point gate has 
been an effective tool for the con- 
trol of pressure in many injection 
molds. It continues to be extremely 
effective in cases in which approxi- 
mations are satisfactory. 

Multiple cavity molds which em- 
ploy restricted gates are critical so 
far as balancing the gate resistance 
is concerned. It is necessary to pro- 
vide graduated resistance to allow 
all of the mold cavities to begin to 
fill simultaneously and to continue 
filling. Sometimes when extremely 
thin gates are used in an unbal- 
anced mold, flow stops in some cavi- 
ties and cannot start again because 
the gate has stiffened so much that 
the plastic cannot continue to flow. 
Other times filling continues in all 
cavities but the last cavities filled 
are packed properly while the parts 
in the first cavities exhibit orienta- 
tion strains. 


Nozzle Valves 


A wide variety of nozzle valves 
has been employed to control pres- 
sure in the injection mold, Such 
valves do not require the use of a 
restricted gate to act as a dam to 
hold the plastic in the cavity. The 
valves are opened at the time injec- 
tion is started and are closed when 
the injection part of the cycle is fin- 
ished. This provides rather accurate 
time control over the filling of the 
mold and can be an effective means 
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of controlling pressure in many 
molds. Nozzle valves are mechanical 
equipment which are attached to 
molding machines, and it has been 
difficult to manufacture’ valves 
which are sufficiently rugged to 
withstand the severe abuse to which 
they are sometimes subjected. Rea- 
sonable care makes them economi- 
cal. 


Preplasticizing Machines 

The introduction of preplasticized 
polystyrene into an injection mold 
provides many advantages. The 
principal advantage lies in the pos- 
sibility of extremely rapid mold fill- 
ing. This reduces the pressure loss 
which occurs as the plastic flows 
within the mold cavity, and thereby 
provides the possibility of lower 
pressure requirements. When pre- 
plasticized material is introduced 
into the mold properly, excellent 
parts can be produced. If the heating 
cylinders which provide the molten 
material to the injection cylinder are 
of sufficient heating capacity for the 
work being done, excellent uniform- 
ity of material temperature can be 
attained. It is possible to force a 
preplasticizing machine beyond its 
limit of heating capacity and 
thereby have non-uniformly heated 
plastic. 

Some  preplasticizing machines 
have facilities for measuring the 
amount of material which is intro- 
duced into the mold. If the correct 
amount is placed inside the mold, 
excessive pressures are not likely 
to be encountered. Sink marks and 
other faults which come about be- 
cause of too little pressure also are 
reduced. The combination of rapid 
filling of the mold with the correct 
amount of material provides for 
much better distribution of the cor- 
rect charge throughout the mold 
cavity. One of the chief causes of 
sink marks is insufficient material 
present in certain parts of the mold. 
Rapid filling of the mold is one of 
the best means of curing sink mark 
difficulties. 


Weigh Feeding 


The use of weigh feeders to sup- 
ply the correct weight of charge of 
plastic had grown extensively dur- 
ing the past two or three years. The 
weigh feeding process can supply 
very nearly the correct amount of 
material to the mold cavity cycle 
after cycle and thereby can produce 


66 


extremely uniform parts for long 
periods of time. It is necessary, how- 
ever, to understand the operation of 
weigh feeding thoroughly in order 
to produce this uniformity. In the 
first place, it is necessary to have 
the molds properly built with bal- 
anced gate resistance and reason- 
ably balanced cavity resistance. The 
mold temperature should be care- 
fully controlled throughout the en- 
tire cavity. 

The weigh feeding machine 
should be set up so it delivers the 
proper weight of material to fill the 
mold cavity, and at the same time 
the injection plunger should be set 
so it completes its full stroke and 
does not leave any cushion of plastic 
ahead of the plunger tip when the 
mold is full. The plunger should be 
held in the forward position then 
uhtil the gate is solid enough to pre- 
vent discharge of plastic or until the 
molded part has ceased to be fluid 
enough to discharge plastic from the 
mold. 

It is necessary to allow the weigh 
feeder some time to come to equili- 
brium. If the molded part is not 
completely filled out and the plunger 
is making its full stroke, a slight ad- 
ditional weight of material should 
be added by adjusting the feeder. 
Then the machine should be left 
alone for several cycles perhaps as 
many as a dozen or more to see 
what effect the weight adjustments 
made on the part. If the first adjust- 
ment makes the part heavy enough, 
the adjustment was too much. Also, 
if the part does not become filled 
out after the first adjustment, the 
operator should not immediately 
continue adjusting in the same di- 
rection because he will soon have 
the part too heavy and may proceed 
onward until a rather large cushion 
is built up. 

Probably the factor which is most 
critical in the use of weigh feeding 
is the dual nature of the injection 
column. One portion of this column 
is the injection plunger which is 
hardened steel and highly rigid. 
Immediately in front of the injec- 
tion plunger is the second portion, 
a column of cold plastic granules 
gradually becoming fused as they 
extend toward the nozzle end of the 
molding machine. This section is 
elastic or rubbery. It has, however, 
ability to exert force on the plastic 
ahead of it and push it out while at 
the same time it becomes shorter 


due to the resistance of the plastic 
in the hot end of the machin 

When the plastic in the hot en 
becomes subjected to more heat anj 
becomes more fluid as may occur 
the machine cycle is delayed for 1) 
seconds or more, the column of plas. 
tic immediately in front of the ste¢ 
plunger will be able to push more oj 
that material into the mold. This ac. 
tion is likely to cause the nex 
charge to be short. 

No adjustment should be made on 
the weigh mechanism under such 
conditions because equilibrium wil] 
be established in a few cycles. If an 
adjustment is made because of this 
occurrence, the shot will become too 
heavy in a very short time. It is 
probably better to add a_ smal! 
amount of makeup material by hand 
at this point and let the weighing 
mechanism bring the machine back 
to equilibrium. 


Critical Elongation 


One of the causes of failure oj 
polystyrene parts in service is craz- 
ing. Crazing is actual rupture of the 
plastic under tensile load. Small 
cracks appear where the tensile 
load has exceeded the ability of the 
plastic to withstand the stress. 

When a tensile stress is applied 
to any material, an elongation takes 
place. The elongation at which poly- 
styrene breaks has been determined 
in a series of critical elongation 
tests. These tests have been devised 
to determine the critical elongation 
for polystyrene when it is subjected 
to a wide variety of reagents in- 
cluding air and water as well as 
solvents and other materials with 
which it may come in contact during 
its service life. 

It has been found polystyrene can 
withstand stresses up to 1500 psi 
before crazing occurs provided the 
material is subjected to air or water 
only. The types of stresses which 
the plastic encounters may be clas- 
sified into two groups—residual 
molding stresses and working 
stresses, The molder has the respon- 
sibility to provide a component part 
to his customer which has the small- 
est amount of residual stress in or- 
der to leave as much of the 1500 
p.s.i. available for the use of his cus- 
tomer in working loads such 4s 
mechanically applied stresses and 
thermally induced stresses. 

Pressure control in the mold and 
uniformity of molded parts has 
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io with the molder’s ability 

ie the maximum of. serv- 

to his customer. It is pos- 

remove residual molding 

almost completely by an- 

It is possible in some cases 

ie parts which are satisfac- 

the service conditions which 

be encountered without an- 

the plastic. However, some 

e to reagents other than air 

er may have the effect of re- 

the amount of mechanical 

king load which the plastic can 

vithstand. For example, polystyrene 

has a tensile strength of approxi- 

nately 450 p.s.i. when it is in con- 

tact with butter fat. Such parts as 

are used for containers for butter 

or cream should be designed to 

withstand loadings which do not ex- 
ceed this tensile stress. 

It is possible by means of combina- 
tions of reagents to determine the 
stress condition of a molded poly- 
styrene article. The proper combi- 


nation of solvent which will just 
cause crazing to begin determines 
the residual stress which is present 
in the part. If this residual stress is 
so great it does not leave enough 
available for the working load re- 
quirements, the part must be molded 
with a condition of lower stresses or 
it must be annealed until the stress 
is sufficiently low. 
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YLON 


by L. PAGGI* 


gu good quality and close tol- 


erances are specified in most of 
the applications of nylon, the in- 
jection molding operations must be 
performed with care and close con- 
trol of all molding variables must be 
exercised. 

The nylon molding powder most 
widely used in injection molding is 
type FM-10001. This formulation has 
the highest softening temperature of 
the commercial nylon molding pow- 
ders, and products made from it can 
withstand continuous use at tem- 
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ice, E. I. du Pont 
Arlington, N.J 


de Nemours & Co, 


Figs. | and 2—With proper distribution of heat, cylinders of all types 
can be used for molding nylon. Of the two major types of heater dis- 


Nylon 


peratures up to 250° F. or higher, 
depending on service conditions. 
Unless otherwise specified, the 
molding material referred to in this 
article is FM-10901. 

Successful molding of nylon re- 
quires consideration of certain basic 
factors. For example, nylon has a 
sharp melting point; this point is 
about 487° F. for FM-10001. At 
molding temperature, the material 
has a lower melt viscosity than con- 
ventional thermoplastics. This low 
melt-viscosity is a major factor gov- 
erning molding characteristics. It 
makes it necessary to modify con- 


ventional 
and procedures 
molding nylon. 


equipment, 
injection 


machinery, 
when 


Basic Requirements 

The basic requirements for nylon 
molding equipment are: 1) availabil- 
ity of proper range and distribution 
of heat within the plasticizing cylin- 
der; 2) a properly designed nozzle; 
3) dry molding powder with a mois- 
ture content less than 0.25 percent. 

Plasticizing cylinder—With a cor- 
rectly designed nozzle and proper 
distribution of heat, injection cylin- 
ders of all designs can be used for 
molding nylon. In general, it is 
found that horizontal diverging- 
type cylinders (Figs. 1 and 2) and 
vertical cylinders can be heated to 
a higher over-all temperature than 
horizontal straight-bore cylinders. 

Nozzle—Figure 3 shows a nozzle 
which was developed in Du Pont 
laboratories and which is recom- 
mended for molding nylon. The 
main feature of this nozzle is a re- 
verse taper bore at least 1 in. in 
length. This, in effect, extends the 
sprue into the heated nozzle. This 
design permits operation of the noz- 
zle at a lower over-all temperature, 
eliminates the likelihood of a hot 
spot at the rear of the nozzle, and 
provides good control over drooling. 

This recommended nozzle should 
be provided with a heater band of 
sufficient wattage to maintain a 
temperature of at least 600° F. This 
band should be located as close as 
possible to the outlet of the nozzle 
and the sprue bushing, and should 
not exceed two in. in length. 

Shut-off nozzles—At least one 
commercial machine is equipped 
with a nozzle having a mechanical 
shut-off. 

This type of nozzle has proved 


tribution, the cylinder in Fig. 1 (left) requires higher rear zone tem- 
perature as heater band does not extend over the plunger path. 
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Specialists 
In custom Injection Molding 
and Mold Making! 


OUR CREATIVE SERVICE in product development 
includes research, design, engineering and custom 
injection molding. 


BYRD IS EQUIPPED with the most modern, up to 
date mold making and molding equipment. Our tool 
room is supervised by skilled technicians with many 
years of successful mold making to their credit. Our 
top speed injection molding machines, up to 12 oz. 
capacity, handle all thermoplastics. Byrd’s re- 
knowned assembly and finishing services are sec- 
ond to none . . . with conveyor line operation to 
guarantee efficiency and economy. Automatic paint 
spraying, hot stamping and silk screening equip- 
ment provide custom finish jobs at production line 


prices. 


ALL THESE OPERATIONS and services are centered 
in our one huge plant assuring complete, economical 
service on both short and long run jobs . . . with 
always prompt deliveries. 





successful in molding nylon fact 
it offers certain advantages wher 
molding over inserts, or wher very 
hot material is required at th front 
end of the cylinder, as when mold. 
ing extremely thin-walled sections 
Injection rate—A high injection 
rate at relatively low pressu: will 
fill the cavities without fia hing 
whereas low pressure and low jn- 
jection rate may cause incomplete 
filling of cavities in some mold 


Molds for Nylon 

Special mold construction is not 
required for nylon. Although molten 
nylon is more fluid than other ther- 
moplastics, it will solidify almost at 
the instant of contact with the rela- 
tively cold mold surface, thus elimi- 
nating any undue tendency to flash 


REVERSE TAPER REAM 
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Fig. 3—Nozzle with reverse taper bore 
designed especially for molding nylon 


When flashing occurs, the line pres- 
sure should be reduced but the high 
rate of injection maintained. 

Molds for articles which do not 
demand close tolerances can be de- 
signed by using data accumulated 
through experience or by allowing 
for a shrinkage of 0.010 to 0.040 in 
per in., depending on the wall sec- 
tion of the article. When close toler- 
ances are required, however, the 
following mold construction steps 
are recommended: 

1) Using the specified dimensions, 
machine a single cavity in the mold- 
base intended for use in production. 

2) Machine the sprue bushing and 
all runners up to the positions where 
the production cavities will be in- 
serted. This will establish the time 
required for the material to reach 
the cavities. 

3) By trial moldings in the single 
cavity, determine optimum runner 
and gate size, and determine the 
best molding conditions required to 
produce satisfactory parts. 

4) Heat-treat the molded part for 
\% hr. at 350° F., and allow to cool 
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NEED EXTRUDED PLASTICS 
IN SHAPES LIKE THESE? 


Use IRVINGTON Tubing, Tape and Shapes 
for these applications’ 


Electrical Applications: Control Instruments « Automotive: Electrical Harnesses « Fender Gas- 
Motors * Switchgear ¢ Transformers keting « Flexible Shafting « Upholstery Welting 


: . . ‘ ¢ Windshield Wipers 
Electronics: Coaxial-type Cable « Components « . 


Panelboards ¢ Pre-insulated Terminals and Con- Aviation: Low-Temperature Equipment «¢ Oxy- 
nectors « Radio and Television Equipment « gen Systems « Static Eliminators 


lransformers * UHF Equipment General: Aluminum Windows (Glazing and 


Chaneling) * Appliances (Gasketing and 
Flexible, Non-Toxic. Sterilizable « X-Ray Detect Bumpers) ¢ Instruments and Tools (Protective 
++ a a “ x . . ~ ” 
able Sponges and Packs ‘ Coverings) « Optical Shock Absorbers (Temple 
Tubing and Safety Frame Covering) 
Beverage: Beer Dispensing Equipment ¢ Bot- F , ae 
tling Equipment ¢ General Liauid Di These are just a few of the many, many applications of 
Fe nage 4 iquid Dispensing IRVINGTON Plastics. If your field is not in this list, 
Ex t : 
juipmen just let us know what application you have in mind. 
IRVINGTON Plastics are produced in a variety of formulations and shapes to meet a wide range of design and 
performance requirements. We'll be glad to discuss their uses with you — just write us in detail about your problem. 


IRVINGTON wesctsror 
YISION OF MINNESOTA MINING & MANUFACTURING COMPANY 


23 6 °GYLE TERRACE, IRVINGTON 11,N.J. © PLANTS: IRVING TON, N. J.; MONROVIA, CALIF.; HAMILTON, ONTARIO, CANADA 
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slowly. (See “Heat-Treating” be. 
low.) 

5) Check dimensions of the | veated 
article after at least 24 hours. Note 
changes in any dimension. 

6) Use shrinkage data thus ob- = 


tained to adjust the dimensions of the 
the production mold. rf 
In general, runners should be be- - 
tween \e¢ and % in. in diameter. For wap 
articles having a wall thickness of \, 
in. or less, runners need not exceed - 
¥% in. in diameter. For articles = 
. 4 of for 
Polyethylene extrusions in all quantities, from as little as one pound of heavier wall thickness, the diameter ble 
specified cross sections . . . up to large production runs, of the pages should usually be bet 
’ . . Y Rigs about % to % the thickness of the 
are possible through Contour’s uniquely specialized set-up. article, though not exceeding % in al 
in diameter. re. 
Polyethylene extrusions in any color you specify are made by Contour er 
in a matter of hours. Special colors can be matched with- Moisture Content ai 
out variation at any future date. Finishes range from dull Material molded with © momue gre 
, Pi content about 0.25% will give mold- pa 
to high lustre. ings or extrusions with reduced at 
toughness. The molding powder : ‘ 
Polyethylene extrusions in all shapes and sizes are obtainable thanks to should therefore be stored in P 
Contour’s intimate familiarity with the characteristics of covered mcisture proof containers. 
polyethylene. Many dies are always on hand .. . ask for Hoppers of machines should also be 
‘, - covered to minimize contamination 
whatever you require. by moisture. 
Warm nylon will not pick up 
rods ® tubes ® strips ®@ belting ® welting @ webbing moisture as readily as nylon at room 
flexible handles ® soda sippers @ Plastik-Bak* ® backing for fabric belts temperature. Nylon at still lower 
temperatures, such as material from 


AUTOMATIC INLINE BLANKING a cold storage room, will pick up 
moisture very rapidly on exposure 
or EMBOSSING OF EXTRUSIONS sc ip Sas is ee 
by condensation on the surface of 
This Contour Specialty Reduces the granules. The importance of 
Your Manufacturing Costs feeding warm material into the ma- J 
chine is therefore evident. 
Excessive moisture content in the 
granular nylon being molded or ex- 
truded will cause the following 
troubles: a) excessive drooling at 


Without adding a penny to your 
costs over the price of unfabricated 
extrusions, in many instances Con- 
tour can supply you with extrusions 





which have been automatically pre- ing 

fabricated to your order. . the nozzle; b) splay marks on the 10( 

This Contour pre-fabricating—ac- surface of molded items; c) reduced Ty 

tually, it is high speed inline blank- toughness; d) porosity; e) poor con- Th 

ing—produces polyethylene strips, trol of dimensions. for 

washers, special shapes and indus- Tray driers—It is recommended bli 

trial parts. This same inline tech- that, when nylon is removed from al 

nique can be used to produce a the sealed shipping container, it be iny 

host of attractive embossed effects. dried in a circulating air tray drier oi 

We will be glad to tell you whether for a minimum of 3 hr. at 175° F. It Fi 

your extruded polyethylene product is further recommended that the ) 

is adaptable to this economical pro- molding powder be placed in the be 

duction method. trays to a depth of 1 in; greater of 

depth will necessitate increasing the pe 

Quotations Quickly Furnished drying time. on 

®Trade Mark Hopper driers—In some molding a 

operations, it is necessary to con- th 

A _— . a eas ‘ sider the use of hopper driers rather 
( ONTOUR FXTRUS LON ee YM PA NY than tray driers because of lack of on 
ray , 4 floor space, or because a continuous F. 
drying method is preferred. If hop- mc 

per driers are used they should be ne 
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ed as full as possible at all 
d it is recommended that 
ised only in continuous (24- 
rations. The rate of mate- 
sumption should be such that 
terial will dry at least 6 hr. 
ntinuously operated hopper 
which the air temperature 
ximately 200° F. 
xcess of moisture in nylon 
powder can be detected 
quickly by observing the frothing or 
formation of clusters of small bub- 
bles which takes place when a num- 
ber of nylon granules are heated on 
a hot surface. The degree of froth- 
ing increases appreciably with mois- 
ture content. 

The moisture determination pro- 
consists of placing nylon 
granules between glass cover plates 
on a hot plate, which is maintained 
at a constant temperature of ap- 
proximately 50° F. above the melt- 


OURTESY THE THOMAS & BETTS CO. 


Nylon jackets, staked with terminal 
barrel, provide effective insulation 


ing point of the nylon. Type FM- 
10001 nylon melts at 487° F., + 9°; 
Type FM-3001 melts at 413 F., + 4°. 
The molten nylon is then examined 
for the extent of frothing or bub- 
bling. Dry nylon which should be 
satisfactory for molding or extrud- 
ing will appear as in Fig. 4A. Nylon 
not sufficiently dry will froth as in 
Fig. 4B. 

Molding temperatures—Nylon can 
be molded at cylinder temperatures 
of 520 to 720° F. The choice of tem- 
perature will be based primarily 
on the quantity of nylon to be 
melted and on the cross section of 
the article. 

In many cases, the use of higher 
molding temperatures (600 to 700° 
F.) improves the properties of the 
molded piece (especially tough- 


COOK ets the pace 
FOR QUICK DELIVERY 
of Sample molds FOR PILOT RUNS 


Quick Service for Sample Molds 
Cook Creations Are Fairly Priced 
Complete Designing and Production Facilities 
Experts In Transfer, Compression, and Injection Molds 
Experienced Engineering Department 
Precision Workmanship On Intricate, Small, Or Medium Molds 
The Better the Mold—the Better the Quality—and Higher 
Rate of Production and the Lower Price per piece. The 
Merit of all Cook Molds is in our sincerity of purpose to 
do everything humanly possible to manufacture the best 


Molds in their respective fields to our customer’s complete 
satisfaction. 


WRITE FOR COMPLETE INFORMATION AND CATALOG 


LAWRENCE fH. COOK, we 


65 Massasoit Avenue, East Provw., R. I. 








ness), permits the use of smaller 


Nylon 


Take The Cash... 


And let the credit go... 
to Crompton Factoring. 


We convert your receiv- 


ables into bank deposits 


to take care of any 


emergency. 


CROMPTON-RICHMOND CO., INC. 
1071 Avenue of the Americas, New York 18, N. Y. 

















Fig. 4A (left)—Dry nylon, satisfactory for molding, as it appears when tested on hot 
plate. Fig. 4B (right)—Nylon not sufficiently dry froths when tested in same manner 


runners (hence gives less scrap and 
shorter cycles), and increases the 
plasticizing capacity of the machine 
from two to four times than when 
temperatures of 550 to 600° F. are 
used. 

Moldings of thin section, pro- 
duced in short cycles and at high 
rates of material consumption re- 
quire higher cylinder temperatures 
than moldings of heavier section, 
longer cycles, and low rates of ma- 
terial consumption. For example, in 
the case of a 6-o0z. shot being molded 
on an 8-oz. machine at a rate of 
about 11 Ib. of nylon per hr., a tem- 
perature of 520 to 600° F. is indi- 
cated. If the same 8-oz. machine is 
used to mold a 2-oz. shot every 20 
sec. (or about 22 Ib. per hr.), a 
higher temperature will be required. 
An output of greater than 40 lb. per 
hr. on the same machine may neces- 
sitate cylinder temperatures as high 
as 720° F. 


Types of Cylinders 

The two major types of cylinders, 
as far as location of heating bands is 
concerned, are shown in Fig. 1 and 
2. The type shown in Fig. 1 (typified 
by the De Mattia, HPM, Impco, 
Fellow-Leominster, Reed-Prentice, 
and Watson-Stillman machines) has 
no heating band over the course 
traveled by the plunger. The rear 
heating zone is at the rear section 
of the spreader. For this type of cyl- 
inder, the highest temperature 
(600° F. or hotter, depending on 
thickness of section, cycle, etc.) 
should be maintained at the rear 
band (measured at the center of the 
heater band). A temperature about 
50 to 150° F. lower is maintainéd over 
the front portion of the spreader 
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section. The temperature at the ex- 
treme front end of the cylinder 
should be just high enough to keep 
the material moving through the 
nozzle—as low as 400° F. on fast 
cycles, or as high as 500° F. on slow 
shots. 

In the cylinder design shown in 
Fig. 2 (exemplified by the Lester 
and Van Dorn machines), the rear 
heating zone overlaps a section of 
the plunger stroke. The rear band 
of such a cylinder should be heated 
only to about 450° F. The higher 
temperature is applied at the main 
body band. For the front portion of 
the spreader and the extreme front 
end of the cylinder, the same gen- 
eral rules apply as for the cylinder 
in Fig. 1. 

Mold temperatures—In general, 
the temperature of the mold should 
be about 100° F. Lower tempera- 
tures may be used when extreme 
toughness in thin sections is desired. 
Temperatures as high as 250° F. 
may be used when a more stress- 
relieved article is desired but where 
extreme toughness is not absolutely 
necessary. 

Molding cycles—The length of 
cycle required can be estimated on 
the basis of 1 min. per %4 in. of 
thickness. Following this rule-of- 
thumb, a \%-in. section will require 
a cycle of about 30 sec.; a %-in. sec- 
tion about 2 minutes. Articles 
with non-uniform cross section, in 
which edges or surfaces must be ex- 
tremely straight or flat, will usually 
require much longer cycles. 

The many variables existing in 
an injection molding operation will 
affect the over-all shrinkage of a 
molded item to some degree. In ad- 
dition, the molding variables affect 


the magnitude of stresses se’ up in 
the molded item. The magni: de of 
stresses will also vary with 1) « size 
and shape of the molded artic +. For 
example, a bushing will be more 
highly stressed than a gear aving 
the same wall thickness. A thin. 
walled part will be more highly 
stressed than a heavy-walled part, 
Stresses may relieve themselves jp 
time, depending on the conditions to 
which the article is exposed, but the 
time required is unpredictable. The 
relief of such stresses will be ac- 
companied by a dimensional change 
in the item. To insure against any 
dimensional change caused by stress- 
relief, it is important that residual 
stresses be relieved by heat-treating 
soon after molding. 

The need for heat-treating or 
stress-relieving can be quickly de- 
termined as follows: 

a) Articles not requiring close tol- 
erances, and which can tolerate a 
2% shift in dimensions while in use, 
will not require heat treating. 

b) Articles requiring close toler- 
ances should be test heat-treated 
after ideal molding conditions have 
been established. If the heat-treat- 
ing test causes the article to fall out 
of the specified tolerance limit, the 
article should be heat-treated or a 
molding condition causing less 
stressing of the article should be 
investigated. 

Higher cylinder temperatures, 
higher injection pressures, longer 
cycles, and faster rates of injection 
tend to reduce the amount of 
shrinkage. Low mold temperatures 
also lessen shrinkage, but this dif- 
ference in dimensions practically 
disappears after heat-treating, indi- 
cating that it is caused initially by 
residual stresses. 


Heat-Treating 

It is recommended that heat- 
treating of nylon be carried out in 
the absence of air, preferably by 
immersion in a suitable liquid. The 
temperature of the heat-treating 
liquid should be well above the 
temperature to which the article of 
nylon will be exposed in use, prefer- 
ably about 350° F. This will insure 
against dimensional change caused 
by uncontrolled stress-relief occur- 
ring below this temperature. Upon 
removal from the heat-treating 
bath, the molded article should be 
allowed to cool slowly in the ab- 
sence of drafts; otherwise new su!- 
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.sses may result. A simple 
nsuring slow even cooling is 
the heated article in a card- 
ntainer. 

] .t-transfer medium such as 
Hitec heat transfer salt (Explosives 
Dept., E. I. du Pont de Nemours & 
Co. Inc., Wilmington, Del.) has been 
found very satisfactory. This salt 
melts at approximately 290° F. It 
can be heated in an iron or steel 
vessel but should not be heated in 
an aluminum vessel. The salt is 
water-soluble; therefore, if a slight 
residue is left on the nylon article it 
can readily be washed off with wa- 
ter after the article has returned to 
room temperature. 

High-boiling hydrocarbons, such 
as oils or waxes, may be used as 
heat-transfer medium if the deposit 
left on the surface of the article is 
not objectionable. The minimum im- 
mersion time required for heat- 
treating is 10 min. for articles hav- 
ing a wall thickness less than % 
inch. Articles of heavier cross sec- 
tions may require as long as 30 min. 
immersion time. 


Safety Precautions 

Nylon is not a dangerous material 
to handle, provided it is recognized 
that it is very hot and very fluid in 
its molten state. The presence of 
moisture in the molten nylon does 
not make it more dangerous. 

In general, molding powders 
heated to elevated temperatures in 
a confined space expand consider- 
ably and generate pressure which, 
when released, can cause molten 
material to be expelled from the 
cylinder with considerable force. 
Long delays in the molding cycle 
increase the possibility of violent 
ejection, particularly if the material 
in the rear section of the plasticiz- 
ing cylinder and the material in the 
nozzle is allowed to solidify due to a 
temperature drop, while the center 
and front sections are maintained at 
well above the melting point. This 
results in the formation of a solid 
plug of plastic at either end of the 
molten material under pressure. To 
prevent this from happening, the 
nozzle should be free from contact 
with the sprue bushing during the 
heating period prior to molding. The 
nozzle and front end of the cylinder 
should be heated first and main- 
tained at a_temperature at least 50° 
F. above the rest of the cylinder. As 

as the plastic flows from the 


losics 


nozzle, the remainder of the cylin- 
der may be set to the proper mold- 
ing temperature. When the rear 
temperature is sufficiently high to 
permit moving the ram, at least one 
air shot should be taken before 
locking the nozzle against the sprue 
bushing. The rear temperature of 
the cylinder should then be main- 
tained high enough to allow free 
movement of material entering rear 
zone. 
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CELLULOSICS 





by W. P. MOELLER* 


A MAJOR advantage in the use of 

cellulosics for molding is the wide 
variety of formulations available, 
each having different physical prop- 
erties and molding characteristics. 
It is thus possible to obtain from 
the various suppliers formulas that 
flow readily but set hard when in- 
jection molded in the usual manner 
into a cold die. Particularly for in- 
dustrial items, it is possible to use 
the harder flows and inject them in- 
to warm or hot molds in order to 
secure pieces having good heat re- 
sistance as well as a high degree of 
dimensional stability. 

All cellulosics, whether they be 
based on cellulose acetate, cellulose 
acetate butyrate, or ethyl cellulose, 
can be plasticized with a wide vari- 
ety of compounds and are formu- 
lated to meet the requirements of 
the application. This permits wider 
freedom in design than when only 
a single or limited number of com- 
positions are available. With such 
an extensive group of compounds, 
the injection machine variables may 
need to be changed over a wide 
range in order to give satisfactory 
machine performance, short cycle, 
and well molded parts. The vari- 
ables which may need to be ad- 
justed for optimum results are: cyl- 
inder temperatures, plunger speed, 
molding pressure, orifice diameter, 
and die design—including gate and 


* Ass't. Mger., Market Development Dept., Celanese 
Corp. of America. 


runner size. Studies of the relative 
importance of the numerous operat- 
ing variables have shown cylinder 
temperatures to be the most 
critical. 

For a given composition, whether 
it be cellulose acetate, cellulose 
acetate butyrate, or et“vl cellulose, 
cylinder temperatures depend as 
much on the operational character- 
istics of the machine itself as on the 
die design with its attendant vari- 
ables. It is, therefore, necessary to 
determine specific molding condi- 
tions for each individual set-up; 
and when a new die is put into a 
machine, the variables must be bal- 
anced again. 


Injection Speed 


In developing optimum molding 


conditions, the plastic must be 
forced into the die at a sufficient 
speed so that the cavities are filled 
before the material cools. This is par- 
ticularly important with ethyl cel- 
lulose; if molding is carried out at 
a low temperature, high surface 
strains will exist, which result in a 
laminated surface that can be torn 
loose by rubbing with the thumb or 
a dry cloth. Ethyl cellulose differs 
in this respect from most other 
thermoplastics, which generally do 
not flow until they are above the 
point in temperature where exces- 
sive surface strain takes place. In 
order to overcome this tendency to 
give parts with surface strain, it is 
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New Fuller utility brush backs have been completely redesigned, are being injection 
molded of cellulose acetate because of its resistance to oils, greases, and soaps 


necessary to raise the temperature 
of ethyl cellulose compounds well 
above the initial fill point. 


Heating the Material 


In the molding operation, the ma- 
terial is raised to a plastic condi- 
tion by heat from the cylinder walls 
and the core, spreader, or torpedo 
in the center of the heating cylin- 
der. If other factors are constant, 
the heat transmitted to the material 
will vary directly with contact area 
of heated metal and inversely with 
the thickness of the exposed section. 

In the case of cellulose acetate 
and cellulose acetate butyrate, it 
can be shown that an optimum set 
of temperatures can be developed 
by using a relatively straightfor- 
ward technique. In the extremely 
simple case of molding standard 
A.S.T.M. test bars from cellulose 
acetate in a two-cavity die, each bar 
having dimensions of % in. by 5 in., 
it was found that a primary or front 
cylinder temperature of 392°F., 
and a rear cylinder temperature of 
322° F., both plus or minus 3° F., 
gave optimum results. If, in this 
same example, molding tempera- 
tures were lowered, parts showed 
sinks, dull spots, and scaly surface. 
If the temperatures were lowered 
further, the cavities filled incom- 
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pletely; below that, the material 
ceased to flow from the nozzle. 

At the opposite extreme, if the 
temperatures are excessive, flash- 
ing, discoloration of the material, 
excessive oozing of plastic from the 
nozzle, and actual charring of the 
molding compound resulted. 

Besides these visual characteris- 
tics, molding temperature has its 
effect on impact strength, tensile 
strength, elongation, and other prop- 
erties as well. Table I shows this for 
an H flow cellulose acetate. In the 
study from which this table was 
compiled, primary cylinder tem- 
peratures were raised in steps from 


the lowest temperature whe: » parts 
were just filled out, to the ighest 
practical molding value. Du: ing the 
study, the secondary or rear cylin. 
der temperature was kept lower 
than the primary cylinder, and the 
other variables for each series wer 
kept constant. The results showej 
that cold molding conditions yielde 
low impact strength, high tensilp 
strength, and low elongation values 

As molding temperatures are jp. 
creased, the impact strength jp. 
creases, the tensile strength de. 
creases, and the elongation remains 
substantially the same, giving 
tougher parts at _ the higher 
temperature. 

By varying the secondary or rear 
cylinder temperature over a range 
of 75°F., holding the primary or 
front cylinder temperature con- 
stant, no defined trend in values of 
tensile and impact properties was 
found. In practice, the rear cylinder 
temperatures are varied at will 
balancing the other factors. Thus, if 
the shot approaches the capacity of 
the machine, the rear cylinder may 
be higher than the front cylinder 
in temperature in order to ob- 
tain sufficient plasticization. Where 
there is sufficient capacity, the cyl- 
inder temperature may be equal 
throughout or lower, whichever will 
permit a minimum cycle. 


Operating Temperatures 


In considering the important 
variable of temperature in injection 
molding machines, it should be kept 
in mind that the oil or electrical 
heating unit almost always gives a 
higher reading than the actual tem- 
perature of the material in the cyl- 
inder; and it is this reading that is 
measured and recorded. This is 





Table I—Effect of Primary Cylinder Temperature on Several Properties 
of an H Flow Cellulose Acetate Compound 
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...and STANDARD MOLDING 
holds the secret to plastics! 


Who knows what fantastic new parts and products will be made of plastics 
20 years from now? It is conservatively estimated that there will be 14 times 
as much plastic used as today. Yes — plastics hold the secret to many 
wondrous products of the future. As a pioneer in this vital field, Standard 
Molding Corporation maintains an aggressive research program which 
improves the products of today and lowers their production costs while 
developing new ways plastics can serve America in the years to come. 
Let us show you how Standard Molding's quality injection molded plastics 
can cut costs and improve your product. 


Standing Molding 
Facilities 


Injection Molding Machines . bd 
—<capacity 4 to 48 ounces. 8 d d M Id ¢; 
Finishing Equipment— tan ar 0 ine orporation 
drilling, tapping, sanding, 

polishing, buffing 1517 £. THIRD ST. * DAYTON 1, OHIO + HEmiock 8307 
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particularly true when operating in 
modern, high speed equipment and 
under uniform running conditions. 
Because of this, a general recom- 
mendation on cylinder temperature 
for various flows of cellulose esters 
cannot be given, as there is a wide 
range of cylinder designs and heat- 
ing means used in the industry to- 
day. 

Under normal conditions, when 
molding cellulose acetate or cellu- 
lose acetate butyrate, a start-up 
cylinder temperature of 350° F. for 
an S3 flow is suggested; when 
harder A.S.T.M. flows are run, 
the start-up cylinder temperature 
should be about 12°F. higher for 
each flow step above this level. 
When ethyl cellulose is molded, as 
high a temperature as_ possible 
should be used consistent with ob- 
taining a short cycle. The parts 
should be tested with the thumb or 
a dry cloth to be certain that the 
surface is not laminated. If there is 
any indication that the surface is 
laminated, the temperature should 
be increased. 


Average Molding Conditions 


Average conditions of molding 
may be defined as those which come 
within the following limits: 

1) Machine capacity exceeds 
weight of shot by 10 to 20 percent. 

2) Gates are properly propor- 
tioned and placed for the item. 

3) Nozzle orifices are about 4 in. 
in diameter. 

4) Runners are as short as possi- 
ble and at least 60% of the thick- 
ness of the piece. 

These comments can only serve 
as a guide on any specific job; in 
going from one material hardness to 
another, cylinder temperatures, al- 
though most important, are depend- 
ent on many other variables such as 
cycle, heating capacity of the ma- 
chine, pressure on the material, die 
construction, etc. A good working 
premise, when the above defined 
average conditions are not used, is 
to run the cylinder temperature as 
high as possible without discolora- 
tion of the part. In this manner, a 
well-molded item with a minimum 
of flow lines or weak points as the 
result of poor welding is almost al- 
ways obtained. This approach is 
particularly important when run- 
ning ethyl cellulose. 

Considerable time is required to 
reach an equilibrium in tempera- 
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ture conditions in an injection ma- 
chine. Quality products can be ob- 
tained only when the molding tem- 
peratures are optimum, and this is 
seldom achieved on short runs. Too 
often, the suitability of a plastic for 
an application is based on parts 
made as soon as the first full pieces 
are produced. Different conclusions 
might be reached if the machine 
were permitted to reach equili- 
brium. When a relatively large 
amount of plastic is injected into 
the mold on each cycle, more heat 
can be absorbed by the material, 
and the temperature of the injec- 
tion cylinder, therefore, can be 
higher. 

Cellulosic plastics when subjected 
too long to high temperatures, with- 
in the range of 450° F. and above 
for the plastic itself, will char. Be- 
cause of the high specific heat of 
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Telephone housing was switched from 
metal to cellulose acetate butyrate 


the cellulosics, it is necessary to 
keep the cylinder and torpedo as 
hot as possible without causing dis- 
coloration or viscosity breakdown 
in order to obtain maximum pounds 
per hour of material heated to plas- 
tic condition. To accomplish this, the 
injection cylinder is kept consider- 
ably higher in temperature than the 
plastic material passing through the 
heating area. Often it is well above 
the temperature at which char will 
occur, if the material is allowed to 
reach the temperature of the cylin- 
der walls. In such a case, it is ex- 
tremely important to keep the plas- 
tic moving through the cylinder and 
into the die as well as to see that 


the cylinder does not have an 
lodge 


areas where the plastic wi! 
hold back, and char. 


Mold Temperature: 


The die or mold temperatures 
vary with the section thickness anq 
size of the casting. Control of the 
circulating water temperature jg 
necessary to maintain the proper 
differential between the tempera- 
ture of the plastic material and the 
mold temperature. The proper con- 
ditions for each job must be deter. 
mined by trial. Circulation systems 
for addition or removal of the re- 
quired amount of heat are available 
commercially, complete with auto- 
matic controls and ready to be con- 
nected to the mold. 

With correct adjustment of tem- 
perature and pressure, the harder 
materials can be injected into hot 
molds on the same cycle as softer 
flows are injected into cold molds 
If the mold is insufficiently heated, 
it will be difficult to fill, or the 
pieces will be lacking in strength; 
if it is‘too hot, the molded pieces 
may stick and show excessive 
shrinkage or distortion. If the mate- 
rial is insufficiently heated in the 
cylinder and injected by the use of 
excessive pressure, the moldings 
will have surface flow marks and 
considerably lowered resistance to 
impact due to strains. 

The heat generated by the con- 
pression of trapped air as the plas- 
tic fills the die may leave a charred 
spot on a molded part where there 
is radial flow, or at a line where the 
two streams of plastic meet, or in 
a circular piece with a heavy-sec- 
tion rim at a point somewhere in 
the thin inner section. This condi- 
tion can often be avoided by rede- 
signing the part, relocating one gate 
or by proper venting of the die. 

Discoloration may also be caused 
by the frictional heat created at the 
nozzle when the opening into the 
die is too small or if the heat is left 
on in the injection cylinder when 
the machine is shut down; in this 
latter case, it is recommended that 
the operator continue to inject ma- 
terial until it can no longer be 
forced from the nozzle at standard 
pressures. 

The die temperatures for cellu- 
losics should be as high as feasible 
without undue slowing of the time 
cycle for molding. As a first ap- 
proximation, the die temperature of 
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Table Il—Effect of Molding Cycle on Izod Impact Strength 
for H Flow Cellulose Acetate 
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Temperature 
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an H flow cellulose ester should be 
stabilized at about 130 to 140°F., 
and this temperature should be 
raised or lowered about 10°F. for 
each step of increase or decrease 
in the flow of the cellulose ester 
used. In the case of ethyl cellulose, 
the temperatures should always be 
as high as possible commensurate 
with cycle considerations. Tempera- 
tures may, in practice, be varied 
with the thickness of the piece, and 
the proper conditions may need to 
be determined by trial for the more 
complicated parts, taking into con- 
sideration the other variables. 


Moisture Content 


The role of moisture content in 
cellulosics cannot be overestimated, 
as small quantities affect the sur- 
face of the molded article, causing 
surface blisters and scaliness on in- 
jection molded pieces, this being 
more predominant in parts having 
a thin cross-section and proportion- 
ately greater surface area. In order 
to insure good molding surfaces, 
cellulosic molding materials must 
always be dried just before mold- 
ing. As a rule, the moisture content 
of powder used for injection mold- 
ing. should not be above 0.5 percent. 
It is also important not to dry ex- 
cessively or in such a manner that 
some of the granules may be over- 
heated to a degree that plasticizer 
is lost. Under such _ conditions, 
streaks may show up in the part. 

Any method of applying heat 
may be utilized ix. drying cellulos- 
ics, although either a forced air 
hopper drier or an electric hot air 
circulating oven are generally con- 
sidered best. Two to four hours at 
160° F. in a good circulating air 
oven is usually sufficient to remove 
moisture. 

Molders, for economic reasons, 
operate their machines on the fast- 
est molding cycle which will permit 
them to produce well molded parts. 
In Table II it is shown that by 
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shortening the molding cycle, the 
impact strength is only slightly de- 
creased, which undoubtedly is not 
sufficient to affect the utility of the 
part in any except the most critical 
job. Within reasonable limits, if 
proper consideration is given to 
changing the other variables such 
as cylinder pressure, molding pres- 
sures, orifice diameter, gate and 
runner sizes, etc., strength as well 
as appearance is not sacrificed in 
molding on fast cycles. 

In spite of all the experience and 
information available from many 
sources—including materials suppli- 
ers, machine manufacturers, and 
molders—it must be concluded that 
injection molding is still an art. 


Some of the reasons for 
the wide variety of materia: use 
the infinite number of iter being 
molded, and the numerous <esigns 
of injection machines available in , 
variety of sizes. All factors, from 
the original design of the die to the 


S are 


proper selection of the formulation 


must be given careful consideration 


if the parts are to be made at the 


lowest cost and exhibit the best bal- 
ance of physical characteristics, |j 
is the responsibility of each techni- 
cian from the designer to the mold- 


ing foreman to balance skillfully the 
many variables in order to obtain 
the optimum appearance and prop- 
erties in the final part. 
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POLYTRIFLUOROCHLOROETHYLENE 





by J. A. JUPA* 


G urrtiep either as pellets or as a 
free flowing powder, Kel-Ft in the 
usual pelleted form has a bulk 
density of 60 Ib. per cubic foot; the 
free flowing powder has a bulk den- 
sity of 19 lb. per cubic foot. The pel- 
leted form is supplied in both the 
plasticized and unplasticized condi- 
tion and is most commonly used for 
injection and extrusion work. 

Since Kel-F may be either trans- 
parent or translucent after molding, 
a small amount of contamination 
may cause noticeable discoloration. 

Thus it is vital that every pre- 
caution should be taken to keep the 
material free from contamination by 
organic matter, by other thermo- 
plastic materials, and by excess 
handling. Kel-F should be carefully 
stored under dry, clean conditions. 
Indefinite storage of molding pow- 
der does not show evidence of de- 
terioration. All equipment connected 
with the molding operation should 
be thoroughly cleaned and free 


* The M. W. Kellogg Co. 
t Trade mark, The M. W. Kellogg Co. 


from foreign matter. Operators 
should be cautioned against placing 
their hands on the molding powder 
since perspiration, dirt, grease, etc., 
will show up as a brown discolora- 
tion on the molded piece and cause 
rejected pieces. 


Pre-Drying 
Since Kel-F has zero moisture 
absorption it is not usually neces- 
sary to pre-dry the material. How- 
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Electrical insulation components mold- 
ed of Kel-F, as they come from mold 
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certain conditions of 
jisture may condense on 
of the molding powder 
result in smudged sur- 
sters. If drying is neces- 
suggested that the mate- 
ted from one to one and 
rs at a temperature of 170 


specific cases it may be 
possible to use lower machine tem- 
peratures if the material is pre- 
heated before the actual molding op- 


eration 


Colored Materials 
Basically a transparent material, 
) Kel-F lends itself readily to color- 
© ing by various pigments. However, 
| since the pigmented molding is fre- 
juently exposed to high tempera- 
tures, pigments which can with- 
stand these same temperatures are 
= recommended. The ceramic oxides 
= are most commonly used for this 
© purpose. The dry blending proce- 
© dure used on other thermoplastics 
S may also be employed successfully 
Kel-F. 


Re-Use of Scrap 

Kel-F plastic may be reclaimed 
' and reused provided adequate care 
has been taken to avoid thermal 
degradation and any contamination. 
Kel-F can be held at 500° F. for an 
extended period of time, but the 
material breaks down slowly at ap- 
proximately 550° F. In the neighbor- 
hood of 600° F. material breakdown 
is quite rapid. The foregoing tem- 
peratures are material temperatures 
and are not necessarily the indi- 
cated temperatures on injection or 
extrusion equipment. 

Material which is thermally de- 
| graded will be brittle and useless 
and will not have the desirable 
properties which are characteristic 
of Kel-F. If the degree of break- 
down is small, 100% scrap can be 
added to virgin material. When a 
greater breakdown occurs, it is de- 
sirable to accumulate all the scrap 
material, regrind it, and reuse it at 
lower than normal molding tem- 
peratures, 

Molecular weights of Kel-F plas- 
tic compounds are major factors 
governing molding, heat treating 
techniques, and end use. As it is im- 
practical to determine the molecular 
weight readily, a simple test to 
supply an equivalent relationship 
has been devised. Called “NST” or 
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Miniature test jacks (see paper clip at right for size comparison), injection molded of 
Kel-F, have high insulation value and mechanical strength, are chemically inert 


no-strength-temperature, this test 
supplies a relative rating of molding 
compounds that will serve ade- 
quately in place of molecular weight 
data. 


Injecting Molding Techniques 


Kel-F can be readily molded on 
standard injection machines with 
little or no modification. The prob- 
lems and precautions which apply 
to other thermoplastics also apply to 
Kel-F. While the information on 
molding supplied here will serve as 
a general guide, every molder will 
realize that specific conditions of 
temperature, pressure, and cycle 
apply to a specific die and machine. 
The general character and appear- 
ance of the molded piece will, in the 
final analysis, determine the right 
conditions for molding. The pres- 
ence of numerous bubbles, sinks, 
and brittleness is an indication that 
machine temperature was too high. 
A piece which lacks surface gloss 
and has a frosty appearance which 
will give a “cheesy” break when 
subjected to flexure has been molded 
at too low a temperature. A well 
molded piece will be tough, will 
have a high surface gloss, and will 
be either transparent or translu- 
cent in appearance. 

A good general rule is to use 
the lowest molding temperature 
possible within the range of 500 to 
575° F. which will produce satis- 
factory molded pieces. 

Using the lowest temperature— 
500° F. along the length of the cyl- 
inder—the molding operation may 
be started; if “short shots” are ob- 


tained, it is well to increase the cycle 
100% or more. If “short shots” 
are still obtained, it will be desir- 
able to raise the temperature ap- 
proximately 20° F. and resume 
molding at the new level. If this 
condition does not produce satisfac- 
tory pieces, increase the length of 
the cycle. If it is found necessary to 
go above the suggested tempera- 
tures, other changes must be made, 
such as an increase in pressure or 
opening up the sprues, runners, and 
gates, etc., to obtain the necessary 
flow into the cavity of the die and 
eliminate the defect. 

It is important to feed a quantity 
of material to the cylinder roughly 
equivalent to the weight of a “full 
shot.” 

The feed setting should be so 
adjusted that the material cushion 
within the cylinder remains con- 
stant throughout the run. By using 
a safe setting which will reduce the 
material cushion to a minimum, it is 
possible to utilize the full effective 
pressure of the ram. 


Die Design 

Dies may be constructed from 
regular die steels if subsequently 
chromium plated. It is safe to run 
sample shots before chrome plating. 
High grade chromium steels or 
Duri-nickel are also recommended 
for die cavities. The use of short 
sprues, full round runners, and 
round gates is suggested because 
Kel-F has a high melt viscosity and 
sets up rapidly, even at elevated 
temperatures. 

Mold shrinkage on unplasticized 
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by RICHARDSON 


This handsome plastic case for the Revere Stereo Viewer, produced by 
Richardson, required the molding of four intricate parts. Each part had to 
be held to close tolerances for easy assembly and good appearance. Special 
care was needed to prevent warpage, and also to produce a smooth lustrous 
eurface. The Revere Camera Company was extremely pleased with the 
precision and beauty of the finished job. 

Richardson specializes in plastics jobs of this type—jobs which require 
volume production of precision moldings of the highest quality. Why don’t 
you consult Richardson on your difficult plastics jobs? 


Send for Bulletin, ‘Facts About Plastics” 


The RICHARDSON COMPANY 


FOUNDED 1858 


2747-A Lake St., Melrose Park, Illinois (Chicago District) 
SALES OFFICES IN PRINCIPAL CITIES 
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ized Kel-F is to a great 
endent upon the general 
sight of the piece, its geo- 
sign, cylinder tempera- 
the effective pressure 
yeing applied under those 
mpe es. 

Generally, it may be said, the 
higher cylinder temperature and 
the greater the weight of the piece, 
the greater the expected mold 
shrinkage. For unplasticized pieces 
weighing from approximately 1 to 
19 grams and having wall thick- 
tess from 0.025 to 0.125 in., mold 
chrinkage is between 0.005 and 0.010 
in. per linear inch. As the weight 
and thickness of the unplasticized 
piece increases from approximately 
10 to 50 grams, mold shrinkage val- 
ues will increase from 0.010 to 0.020 
in. per linear inch. 


Cylinder and Cylinder 
Temperature 

The nozzle, torpedo, and cylin- 
der contact surfaces can be made 
of steel subsequently chromium 
plated, or of high grade stainless 
steel or Duri-nickel. Suitable pre- 
cautions for cleanliness and protec- 
tion against contamination and at- 
tack should be considered for the 
injection ram. 

When starting up with Kel-F, if 
at all possible, it is desirable to dis- 
mantle the cylinder and remove all 
foreign material which may be 
found inside. 

A thorough cleaning job on the 
various parts of the internal sur- 
faces should be made before the 
cylinder is reassembled. When a 
new cylinder is used on Kel-F, it is 
suggested that it be allowed to re- 
main at 500° F. until all the ab- 
sorbed oil and all the surface oil has 
completely evaporated. 

Even though Kel-F may be ther- 
mally degraded, it does not discolor. 
The presence of discoloration is 
usually an indication that some for- 
eign material has been allowed to 
come in contact with the molding 
powder. Cylinder temperatures be- 
tween 500 and 575° F. are usually 
found necessary for molding Kel-F. 
It is most important to keep the cyl- 
inder temperature to as low a point 
as possible to prevent thermal deg- 
radat on. The temperature setting of 
the nozzle may be at a higher tem- 
perature than the front and rear 
heate 


If the machine must be stopped 
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for any reason the cylinder heat 
should immediately be lowered to 
no more than 400° F. 


Mold Temperatures 

High mold temperatures in the 
neighborhood of 290 to 310° F. are 
required for Kel-F. These tempera- 
tures may be obtained by electri- 
cal heat, steam, or hot oil. There are 
certain advantages to steam or hot 
oil treating units, in that it is possible 
to heat as well as cool the die to 
prevent die temperatures from ris- 
ing excessively. 

In many cases it is difficult to 
reach the required mold tempera- 
tures unless special provisions are 
made to insulate the die from 
the heavy metal platens of the 
press. 

Satisfactory insulation can be 
achieved by using a Transite board 
approximately 4% to % in. thick be- 
tween the press platen and the die. 
The passage of hot oil or steam 
through one half of the die and then 
through ‘the other half may result in 
a considerable differential in tem- 
perature; therefore, direct heating 
to each half of the die is suggested 
to eliminate the discrepancy. 

Uniform heating of the cavity 
areas must be seriously considered. 
Numerous molding difficulties have 
been traced to wide temperature 
variations between cavities. In or- 
der to check such variations, the 
strategic location of thermocouples 
in the various critical sections of the 
die may be indicated. 


Machine Cycles 


For economic reasons, the short- 
est possible cycle should be the goal 
of an injection molder. For these 
same reasons, the controlling factor 
in the case of Kel-F should be de- 
termined by the character of the 
piece and not by the shortest cycle. 
When a well molded piece is ob- 
tained, the cycle thus determined 
should be maintained throughout 
that particular molding job. 

Most modern injection -molding 
machines have provision for com- 
pletely automatic operation, but 
they are seldom so used in actual 
production. The injection and die 
close times are automatic, but for 
the most part die open time is con- 
trolled by the operator. It is ex- 
tremely important when molding 
Kel-F to maintain a completely au- 
tomatic cycle without the variations 


which usually occur during the die 
open time. Sufficient time must be 
allowed during the die open period 
to remove the pieces from the die 
and to place inserts within the die 
when necessary. The molding cycle 
must be long enough to permit 
thorough and uniform heating of the 
material before it enters the die. 


Injection Pressures 

In many cases it has been found 
necessary to use injection pressures 
of 30,000 p.s.i. and higher for mold- 
ing Kel-F. These pressures may be 
demanded by the character of the 
piece, general die design, and the 
effective pressure which the ma- 
chine can supply at the nozzle. Be- 
cause Kel-F has a high melt vis- 
cosity, it is also necessary to displace 





COURTESY THE M. W. KELLOGG CO 


Molded Kel-F aircraft antenna housing 
stops signal leaks at high altitude 


the material quickly and to follow 
up with a consolidating pressure 
within the die before the material 
has an opportunity to “set up.” 
Higher pressures also permit mold- 
ing at lower temperatures. 

In other cases, pressures below 
30,000 p.s.i. have been satisfactory. 
Such factors as large gate or shoot- 
ing the material directly into the die 
cavity have made the use of lower 
pressures possible. On occasion, 
wide variations in machine pres- 
sures of different machines have 
been found, even where the same 
die was used under approximately 
the same degree of temperature on 
the cylinder. 

A small flat cup-shaped article 











weighing 5 grams and having wall 
thicknesses from 0.040 to 0.100 in. 
was molded from Kel-F #300 at a 
ram pressure of 34,000 p.s.i., using 
an overall cycle of 38 seconds. The 
nozzle temperature was 560° F., the 
front heater 525° F., and rear heater 
525° F. Die temperatures were 
between 290 and 300° F. Mold 
shinkage was 0.007 in. per inch. 

A 1%-0z. article having dimen- 
sions of %4 by % by 2 in. was molded 
from Kel-F 300 at 20,000 p.s.i. on the 
ram, by directly shooting into the 
piece and using an overall cycle of 
1.5 minutes. The mold temperature 
was 300° F., nozzle temperature 500° 
F., front heater 525° F., and rear 
heater 500° F. 
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VINYLS 


by G. S. GARVIN* 


INYL resins (vinyl chloride poly- 

mers and copolymers such as 
vinyl chloride-viny] acetate and 
vinyl chloride-vinylidene chloride) 
are essentially hard, horny, non- 
flammable thermoplastic materials 
which are extremely resistant to 
mineral acids, alkalies, alcohols, oils, 
fats, waxes, and petroleum deriva- 
tives. 

Because of these properties, rigid 
vinyls are finding rapidly increasing 
use in chemical, oil, and allied in- 
dustries where their inertness is 
ideal for piping, tanks, and fume 
ducts. Both high and medium im- 
pact rigid vinyl compounds are 
available for injection molding the 
necessary pipe fittings. 

Vinyls, unlike most thermoplastic 
materials, are produced in a range 
of hardness from rigid to very soft 
“*Product Engineer, B. F. Goodrich Chemical Co. 
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High impact material was used for molding these rigid vinyl pipe fittings. Produc- 
tion was on a 16-oz. injection molding machine equipped with a screw preplasticizer 


and flexible. Elastomeric molding 
compounds, as granules, cubes, and 
powders, are made by mixing the 
vinyl resins with suitable plastici- 
zers, heat and light stabilizers, lu- 
bricants, fillers, and colorants. The 
hardness of the compound is deter- 
mined primarily by the plasticizer 
content. Other properties and char- 
acteristics of the elastomeric vinyls 
are also influenced to a large extent 
by the kind and amount of the other 
ingredients compounded with the 
vinyl resin. Vinyl molding com- 
pounds can be produced in almost 
limitless colors with practically no 
restrictions as to shade, intensity, 
transparency, or opacity. 
Elastomeric vinyls have inher- 
ently good abrasion resistance, sol- 
vent and_ chemical resistance, 
strength, low moisture absorption, 
and aging qualities. By suitable se- 
lection of ingredients, compounds 
may be produced which are, a) non- 
toxic, b) odorless, c) tasteless, d) 
non-flammable, e) excellent electri- 
cally, and f) high in surface gloss, 


Special Care 

Because vinyls are truly thermo- 
plastic they are well adapted to 
injection molding. The production of 
items by this process has been 
somewhat limited primarily because 
vinyls require special care in mold- 
ing since the flow temperature is 


close to the thermal decomposition 
temperature. Actually, vinyls are 
molded while in a viscous state. In 
general, the softer the compound the 
greater the spread between good 
flow temperature and decomposition 
temperature. Accurate temperature 
control is a requisite in securing 
good stability behavior. 

Because of the low heat conduc- 
tivity of vinyls, it is usual practice 
to operate injection molding ma- 
chines at 75% of rated capacity so 
that the stock will remain in the 
heating zone for a longer period of 
time at relatively lower tempera- 
tures, 

If discoloration and streaking oc- 
cur it is common practice to make 
several blank injections in rapid 
succession in order to purge the dis- 
colored material from the cylinder 
as the temperatures are being ad- 
justed downward. Purging is also 
important at both the beginning and 
the end of a run in order to prevent 
material from staying in the heating 
zone too long. It is preferable to use 
low cylinder temperatures and high 
injection pressures with vinyls 
rather than increasing temperature 
and reducing pressure. 

The thermal stability of viny! 
compounds has been improved 
through the years. This fact plus 
molding technique changes have !ed 
to the production of such large 
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I—Variation of Molding Conditions with Hardness of Compounds 





Cylinder 
temperature 
F. 


330 
335 
340 
345 
350 


360 
365 


370 
375 


Mold Ram pressure 
temperature p.s.i. at face 
F. of ram 


90-100 

90-100 

90-100 
100-110 
100-110 
100-110 
110-120 
110-120 
110-120 
120-125 


10,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,500 
19,000 
20,000 





molded items as a 21% oz. refrig- 
rator drain rail. 

A recent change in compound 
mixing technique has made available 
nolding powders with significantly 
stability. These dry, 
free-flowing powders are made in 
mullers or ribbon blenders and have 
a lower heat history than the con- 
ventional cubes or granules which 
are produced by Banburying and 
milling. The successful use of these 
powders requires some changes in 


better heat 


equipment. It is necessary to use 
more working with the powders and 
in this respect screw preplasticizing 
does quite well in preparing pow- 
ders for injection. Conventional ma- 
chines with modifications such as 
longer cylinders, improved torpe- 
does and dispersion plates will 
mold powders very well. 


Plasticizing Methods 


Aside from improvements made in 
the inherent heat stability of vinyl 
compounds, two of the more prac- 
tical methods developed for bring- 
ing the stocks in the machine up 
to the proper plasticity for molding, 
without’ creating overheated por- 
tions, are pin-point or restrictive 
gating and screw preplasticization. 
Both methods utilize the principle 
of generating heat through friction; 
and both techniques work the ma- 
terial to a homogeneously mixed 
condition while reducing the local- 
ized overheating next to cylinder 
wall common to other methods. 

Mold design for vinyl compounds 
is essentially the same as for any 
other injection molding plastic. Be- 
cause of the low shrinkage and the 
flexibility of elastomeric vinyl com- 
pounds, more difficulty is experi- 
enced in ejecting pieces from the 
mold than with some other plastics 


Vinyls 


which are harder and exhibit greater 
shrinkage. Greater draft will avoid 
this problem. Highly polished run- 
ners and gates of substantial cross 
sectional area minimize the chances 
of “cold” shots. 

Because of the low heat conduc- 
tivity of vinyls, longer than usual 
cooling periods in the mold may be 
necessary with thick sectional pieces 
to avoid permanent deformation 
during handling of the piece as it 
comes from the mold. Warm molds 
may be necessary to produce gloss 
and eliminate flow lines. Mold tem- 
peratures of $0 to 125° F. are. used. 
Highly polished mold surfaces are 
necessary to produce pieces with 


high gloss since suitably com- 
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pounded vinyls reproduce mold de- 
tail very closely. 
Table I shows the 
molding conditions to the hardness 
of the compound. These conditions 
were determined on a multi-cavity 
mold which had a capacity (with 
pieces, sprue, and runners) of 75% 
of the rated cylinder capacity. A to- 
tal cycle of 35 sec. was maintained. 
All runs were made with a \% in. 
nozzle and 0.020 in. round gate. 


relation of 


Trouble Symptoms 
Listed below are eight symptoms 
of faulty injection molding along 
with the more common causes of 
these defects. 
1. Surface streaks, roughness. 

a) Low stock temperature 

b) Low mold temperature. 

c) Irregular feed, causing de- 
livery of stock which is not uni- 
formly heat plasticized. 

d) Ram speed too slow, allow- 
ing rapid surface cooling of flowing 
stock. 

e) Operating too near capacity 
of the machine resulting in first and 
last parts of each shot in different 
states of plasticity. 

f) Gate or runners too small. 

g) Unbalanced location of gate 

h) Excess mold lubricant. 

. Tear drops. 
a) Stock temperature is too 


Flexible vinyl defroster drain rail for refrigerator (held in workman's hand) is one of 
the largest one-piece injection molded vinyl parts (212 oz.) ever produced 
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Pipe elbow and cable clamps were 
molded of medium impact rigid vinyl 


high, near the breakdown point of 


the material. 

b) Insufficient dispersion of fil- 
lers or other compounding ingredi- 
ents. 

3. Incomplete filling of cavities. 

a) Starved feed. 

b) Mold temperature too low. 

c) Mold capacity too great for 
machine. 

d) Insufficient venting—trapped 
air 

e) Ram pressure low. 

f) Nozzle, runner or gate too 
small. 

g) Molded section too thin. 

h) Distance 
great 

i) Unbalanced location of gate. 

4. Burn spots. 

a) Trapped air in mold, com- 
pression burn. 

b) Injection stroke too fast for 


from sprue too 


air vent. 

c) Operating at temperature 

too near stock breakdown. 
5. Weld lines. 

a) Too low temperature on 
stock entering mold. 

b) Mold temperature low. 

c) Weld point too far from gate 
or in bad location with respect to 
gate. 

d) Injection stroke too slow. 

e) Gate, runner or nozzle too 
small. 

f) Insufficient venting. 

g) Excess mold lubricant. 

6. Sinks. 

a) Volatile elements in com- 
pound causing internal gas bubbles 
which contract on cooling. 

b) Injection pressure low. 

c) Nozzle too small. 

7. Bubbles. 
a) Trapped air. 
b) Stock temperature too high, 






causing gassing from breakdown. 
More pronounced when mold tem- 
perature as well as stock tempera- 
ture is too high, 

c) Ram dwell too short. 

8. Mold flash. 
a) Clamping pressure low. 
b) Mold out of adjustment. 
Sprues and runners may be re- 

ground for molding. However, the 
feeding of chopped material which 
consists of both large and small par- 
ticles may cause uneven delivery of 
the stock to the cylinder and result 
in intermittent short shots and 
heavy shots with excessive flash. 
Uniform size granules or cubes give 
the most even delivery and there- 
fore consistent shots which are 
neither short nor heavy. 
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| earns tame can be molded in 
any commercial injection machine 
as supplied by the 
The wide molding range of poly- 
ethylene does not, however, mean 
that wide variations in cylinder and 


manufacturer. 


mold temperatures should be tol- 
erated. To obtain maximum yield, 
good control of injection cylinder 
temperature, injection pressure, and 
mold temperature is imperative. 


Mold Design 

As is true of injection molding in 
general, the use of a well-designed 
and well-machined mold will greatly 
enhance the molding operation. 
Flashing, high mold shrinkage, and 
sticking of the piece in the mold— 
difficulties sometimes encountered 
in the molding of polyethylene—can 
be reduced considerably by the use 
of properly designed mold. 

The design of molds should per- 
mit both halves to be cored for cir- 
culating fluid, so that a controlled 
temperature (70 to 180° F.) can be 
maintained at the cavity surfaces. 

The fluidity of polyethylene at 
cylinder temperatures, such as 350 
to 450° F., requires that the mold be 
designed and constructed to mini- 
mize flash. The molding of dissimilar 
articles in one mold and use of un- 
balanced mold layouts should be 


* This article is based on data supplied by E. I. 
du Pont de Nemours & Co. Inc., Wilmington, Del 





avoided if possible. The mold should 
be designed so that pressure of 5 
tons per square inch of projected 
area will be available to clamp the 
mold during the injection stroke. 
This fluidity of polyethylene at 350 
to 450° F. makes it possible to mold 
sections 0.025 in. in thickness, but 
the flexibility of the material in 
such thin sections influences the de- 
sign of the knockout. Of course 
each design must be adapted indi- 
vidually. However, in molding a 
thin-walled article such as a test 
tube, it is generally better to pull 
or blow it from the mold rather than 
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SLOT BLANK 
FOR PILL LOADER 


46 YEARS OF 
PLASTIC MOLDING EXPERIENCE 


INDUSTRIAL CHEMICAL co. 11 Elkins St., So. Boston 27, Mass. 


RECEIVER 
TUBE ASSEMBLY 
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Polyethylene closures for toothpaste tubes are produced in a 104-cavity automatic un- 
screwing mold. Network of sprues and runners is manua'ly removed 


attempt to push it which may cause 
buckling. To facilitate molding at the 
lowest injection pressure, the cavi- 
ties should be adequately vented 

In molding complicated shapes, 
where threads are used or a deep 
draw is required, ejection of the 
piece from the mold may be difficult. 
Sticking, in such cases, can often be 
overcome by etching or vapor-blast- 
ing of the surfaces of the mold. Acid 
etching and sand- or vapor-blasting 
have been used. Usually, the sur- 
faces of the core or punch in the 
mold require the etching. 


Molding Conditions 


The techniques applied in molding 
polyethylene must be tempered by 
the design of the mold and of the 


MAXIMUM 
SHRINKAGE 


of 


OPTIMUM 
MOLDING 
RANGE 


TEMPERATURE 


MOLO 


300 350 400 450 


INJECTION TEMPERATURE. °F. 


Fig. 1—Various factors influencing 
molding conditions for polyethylene 
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article, and by the requirements of 
the molded piece. As for require- 
ments of the molded piece, the 
molder should evaluate the relative 
importance of the various factors 
that must be considered in the mold- 
ing of polyethylene—mold shrink- 
age, flash quality of surface, ease of 
ejection from the mold, and cycle. A 
consideration of these points will de- 
termine optimum mold temperature, 
injection temperature and pressure. 

In general, the best molding con- 
ditions are established by using a 
mold temperature of 70 to 110° F. 
Operating at higher mold tempera- 
tures usually increases flash and 
shrinkage, makes ejection from the 
mold more difficult, and lengthens 
the molding cycle. At lower mold 
temperatures, poor surface may be 
obtained. 

A suggested temperature range 
for the material in the injection cyl- 
inder is 350 to 450° F. At tempera- 
tures below this range, unmelted 
particles may appear in the molding. 
And, as in the case of the mold, 
lower cylinder temperatures tend to 
give a poor surface. At higher tem- 
peratures, flashing or sticking in the 
mold may occur. 

Factors influencing molding con- 
ditions may be summarized as fol- 
lows: High cylinder temperature: 
minimum shrinkage, good surface. 
Low cylinder temperature: less 
tendency to flash, easier ejection, re- 


duced cycle. High mold te per. 
ture: good surface. Low mold tem. 
perature: less tendency to flash 
easier ejection, minimum shrinkag, 
reduced cycle. (See Fig. 1.) 

In establishing a cycle for a mold 
any large change in cylinder tem. 
perature should be accompanied } 
a check on the nozzle adjustmen 
This is usually necessary to compen. 
sate for the thermal expansion of ; 
heating cylinder caused by a chang; 
of 100 to 200° F. in temperature, 

Injection pressure must be bal- 
anced with the conditions of mold 
and cylinder temperatures. Varia- 
tion in injection pressure will caus 
erratic shot-to-shot flashing difficul- 
ties, which are easily distinguished 
flash changes in 
mold or cylinder temperatures, Ex- 


from caused by 
cessive vibration of the machine can 
cause variations in the feeding of 
material into the cylinder. This ¢on- 
dition results in changes of pressure 
and causes rejects, either because oj 
“short shots” or flash. 

Sprues and runners can be re- 
ground and molded very satisfacto- 
rily. However, the bulk factor of re- 
ground material should be kept lov 
to facilitate feeding. 


Mold Shrinkage 

Experience, both in the field an 
laboratory, on the 
shrinkage indicates that a sample 
mold should be made prior to actual 
production work, if at all possible 
An investigation was made in the 
laboratories of Du Pont to determin« 


prediction 


the effect of molding conditions upor 
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Fig. 2—Effect of mold and injection 
temperature on polyethylene shrinkage 
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Every phase of molding at K & J 
from engineering, mold making 
and compression molding to 
finishing is done with the basic 
needs of the customer in mind. 
Close integration of all functions 
under one roof assures results 
that meet the highest mold- 
ing standards. 


BELOW ...Acorner of the 
Tool and Die Shop, and a 
typical mold produced 
therein. 


BELOW...A pair of large plunger 
compression molding presses, pro- 
ducing large pieces in multi- 
cavity molds. 
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KUHN & JACOB MOLDING & TOOL CO. 


1200 SOUTHARD STREET 


S. C. Uliman, 55 W. 42nd St., New York, N. Y. 


Telephone—Penn 6-0346 
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ABOVE...A battery of 
50-ton automatic presses 
that operate continuously 
and require only the filling 
of the hoppers and air 
cleaning molds. 


The latest type of automatic and semiautomatic 
compression molding presses enables us to sched- 
ule your job for the machines best suited to your 
individual need. The result is the most economical 
production possible. It will pay you to consult us 
when you are ready to begin that next molding job. 


TRENTON, NEW JERSEY 


Wm. A. Chalverus, Wm. T. Wyler, Box 126, Stratford, Conn 


Carson Road, Princeton, N. J. Telephone—Bridgeport 7-4293 





the shrinkage of polyethylene. In 
this study of mold shrinkage, which 
included a variety of shapes, the fol- 
lowing observations were made 
which may be considered as general 
behavior trends: 

1) The minimum shrinkage of 
polyethylene is about 0.010 in./inch. 
The molding conditions for minimum 
shrinkage are: low die temperature, 
high injection temperature, and high 
injection pressure. A hot die, low in- 
jection temperature, and low injec- 
tion pressure cause an increase in 
shrinkage to 0.030 in./inch. 

2) Mold temperature is an 
portant factor in shrinkage. An in- 
crease of 20° F. in die temperature 
increases shrinkage by 0.001 in./inch. 

3) Injection temperature is an im- 
portant factor in the shrinkage of 
polyethylene because of the wide 
melting range of the material. A de- 
crease of 30° F. in injection tem- 
perature increases shrinkage by 
0.001 in./inch. 

4) The effect of varying the in- 
jection pressure is small. A decrease 
of 3000 lb./sq. in. increases shrink- 
age by 0.01 in./inch. 

It should be noted that these ef- 
fects are additive. If existing condi- 
tions permit a decrease in mold 
temperature and an increase in in- 
jection temperature and pressure, 
the advantages gained will be 
additive, as shown in Fig. 2. 

5) No significant change in shrink- 
age is obtained by varying the rate 
of injection. 

6) Shrinkage of the molded piece 
appears complete within 24 hours. 

7) Diametral shrinkage of an 
edge-gated disk is the same in the 
direction of flow as in the direction 
perpendicular to flow. 

8) Successive shots molded under 
similar conditions will conform well 
with one another. With constant 
conditions, a tolerance of as little as 
0.002 in./inch has been maintained. 

This information indicates trends 
rather than specific effects, but it 
does illustrate the importance of 
good control of mold and injection 
temperature to minimize the varia- 
tion in shrinkage. 


im- 
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FLUOROTHENE 





by J. K. HONISH and J. H. VERSTEEG* 


ONOCHLOROTRIFLUOROETHYLENE, or 

fluorothene, polymers are a class 
of high molecular weight thermo- 
plastic resins outstanding for their 
high softening temperature, dimen- 
sional stability, resistance to burn- 
ing, chemical inertness, weathering 
and moisture resistance, electrical 
properties, and good low tempera- 
ture characteristics. These polymers, 
supplied in powder, granular, or pel- 
let form, can be injection or com- 
pression molded to form gaskets, 
piston rings, bottles, closures, coil 
forms, tube sockets, and other prod- 
ucts where good high temperature 
electrical properties or resistance to 
corrosive chemicals is required. 

Fluorothene is similar to poly- 
ethylene in ease of processing, al- 


* New Product Engineering, Bakelite Co 
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though higher temperatures and 
pressures are necessary. These high 
polymers of fluorothene are heat 
stable for long periods of time at 
temperatures up to 480° F.; how- 
ever, since prolonged heating at 
temperatures above this point de- 
creases the final melt viscosity of the 
polymer, the time at processing tem- 
peratures should be kept to a mini- 
mum. 


Injection Molding 

Fluorothene can _ be _ injection 
molded successfully in conventional 
equipment capable of attaining the 
temperatures and pressures _re- 
quired. Pieces molded from fluoro- 
thene are generally transparent o1 
translucent and small amounts of 
contaminants may result in discolor- 


vs CYLINDER 
RESIN FYTH 
MOLD TEMP. 284 DEG. F. 


STIFFNESS MODULUS IN TENSION-PS! x 105 
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CYLINDER TEMPERATURE, DEG.F. 


Fig. 1—Effect of varying cylinder temperature, while maintaining fixed mold temperc- 
ture, on injection pressure, melt viscosity, and stiffness modulus of fluorothene 
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Fig. 2—Mold temperature is varied, 


cylinder temperature is maintained 


ation. As with other thermoplastics, 
fluorothene should be stored under 
clean conditions and good shop prac- 
tices followed to prevent contami- 
nation at any point during the proc- 
essing. The equipment to be used 
should be dismantled and thoroughly 
cleaned before molding. 

There are a number of general 
processing conditions which, if ob- 
served, will aid in maintaining a high 
final melt viscosity. Excess material 
inventory in the injection molding 
machine heating cylinder should be 
avoided. A balanced relationship be- 
tween the shot weight and the ca- 
pacity of the heating cylinder will 
minimize thermal abuse of the com- 
pound between “shots.” Where the 
weight of the piece to be molded is 
less than the machine capacity, a 
multiple cavity mold should be used. 
Streamlined flow should be pro- 
vided, and there should be a mini- 
mum of restriction in both sprues 
and runners. Since fluorothene has 
an extremely high viscosity, small 
area passages require excessively 
high temperatures and/or pressures, 
while pin-point gating tends to in- 
crease the difficulty in obtaining 
complete cavity fill-out. 


Molding Temperatures 

Cylinder temperatures between 
520 and 600° F. are usually neces- 
sary for molding fluorothene. The 
actual temperatures used are de- 
pendent upon the melt viscosity of 
the polymer, the size of’ the shot, 
and the pressure developed by the 
ram. The temperature setting should 
be high enough to maintain a poly- 
mer temperature at the nozzle of ap- 
proximately 600° F. Whenever pos- 


Fiucrothene 


sible, cylinder pressure, rather than 
operating temperature, should be in- 
creased to obtain fill-out. It may 
even prove desirable in some 
cases to reduce the cylinder size of 
an existing machine in order to ob- 
tain ram pressures as high as 40,000 
to 60,000 p.s.i. Standard injection 
molding machines generally have a 
range of cylinder available 
from the manufacturer. 

Mold temperatures between 280 
and 300° F. are usually required for 
injection molding of fluorothene. As 
high a mold temperature as possible, 
consistent with the shrinkage re- 
quirements, should be used to ob- 
tain easy fill-out. High mold tem- 
peratures decrease the amount of 
pressure necessary for fill-out at a 
given cylinder temperature, and, 
conversely, permit the use of a 
minimum cylinder temperature for a 
given injection pressure. Although 
electrical heaters can be used, a 
mold jacketed for steam or hot oil 
allows closer temperature control. 

Cylinders, torpedoes, and other 
parts which come in contact with the 
hot resin should be chromium- 
plated. High grade stainless steel has 
been used successfully for these 
parts, but tends to be difficult to 
clean. “Duranickel” is also satisfac- 
tory, but being somewhat softer 
than stainless steel, precautions 
must be taken to prevent marring. 
An internally heated torpedo is 
desirable. 

A 3-oz. machine capable of devel- 
oping a ram pressure of over 40,000 
p.s.i. was used in obtaining the data 
summarized in Fig. 1, 2, and 3. Bake- 
lite fluorothene FYTH, a polymer 
with an average melt viscosity of 15 


sizes 


Molded fluorothene articles for use 
in various electrical applications 





INJECTION MOLDING CONDITIONS 
FOR “BAKELITE” FLUOROTHENE RESIN FYTH 
8/2" TYPE! TENSILE SAR MOLD 





CYLINDER TEMPERATURE, DEG. F. 








$09 
% 40 60 80 100 
°F 04 140 176 212 
MOLD TEMPERATURE 


Fig. 3—Cylinder and mold tempera- 
tures ys vorious injection pressures 


megapoises at 445° F., was used to 
mold the test pieces. The mold used 
was an end-gated, %4-in. thick, 8'%- 
in. long, A.S.T.M. Type I, tensile bar 
mold. 

The effect of varying the cylinder 
temperature, with a fixed mold tem- 
perature of 284° F., on injection 
pressure, melt viscosity, and stiffness 
modulus is shown in Fig. 1. Complete 
fill-out of the mold could not be 
obtained with a cylinder tempera- 
ture of 500° F., but was obtained at 
525° F. using an injection pressure 
of 40,000 p.s.i. It will be noted that 
the pressure required decreased to 
18,000 p.s.i. as the cylinder tempera- 
ture was increased to 625° F. 

A 60-sec. total cycle with a 50- 
sec. injection dwell gave optimum 
results with this thickness of speci- 
men. With a 30-sec. dwell, bubbles 
tended to appear in the molded 
piece. Viscosity degradation was ac- 
celerated at cylinder temperatures 
above 560° F., accompanied by in-- 
creasing stiffness, tensile strength, 
and brittleness, and a decrease in 
elongation properties. 

The effect of varying the mold 
temperature while maintaining a 
constant cylinder temperature of 
600° F. is shown in Fig. 2. The pres- 
sure required at a mold tempera- 
ture of 104° F. was 33,000 p.s.i. This 
pressure requirement was reduced 
to 21,000 p.s.i. when the mold tem- 
perature was increased to 284° F. 
Over the same mold temperature 
range, shrinkage of the molded piece 
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non-uniform dimensional repr. 
duction of the molded part. 

The mold is preheated to betwee, 
450 and 550° F., depending on 4 
viscosity of the resin. The 
weight of granular or powder, 
fluorothene is added to the mold a; 
heated under minimum pressure {, 
2 to 5 minutes. Pressure is applie 


Table 1—Suggested Molding Conditions for Fluorothene Resins 
of Various Melt Viscosities 





Bakelite 
Fluorothene 


FYTS 


Bakelite 
Fluorothene 


FYTH 


Bakelite 
Fluorothene 


FYTD 


560-600 
280-300 
20,000-30,000 


540-580 
280-300 
20,000-30,000 


520-560 
280-300 
20,000-30,000 


Cylinder temperature (°F.) 
Mold temperature (°F.) 

slowly in order to aid in the fluxin, 
of the fluorothene resin and to { 
the mold cavity. The mold is the, 
cooled under pressure as rapidly ; 


Ram pressure (p.s.i.) 


10-50 
10-30 
30-90 


10-50 
10-30 
30-90 


10-50 
10-30 
30-90 


Injection dwell (secs.) 
Clamping dwell (secs.) 


Total cycle (secs.) 





increased from 0.2 to 1.2 percent. 
Pieces produced with a low mold 
temperature tended to be some- 
what more transparent—indicating a 
more rapid cooling rate. 

Cylinder and mold temperature 
ranges necessary for various injec- 
tion pressures are shown in Fig. 3. 
While these conditions apply spe- 
cifically to Bakelite fluorothene 
FYTH and the actual mold used, 
these data are indicative of the con- 
ditions that may be expected in com- 
mercial injection molding practice. 
Optimum molding conditions for a 
particular machine must always be 
determined by experiment. Sug- 
gested starting conditions and cycles 
for injection molding fluorothenes 
on machines of 3-o0z. capacity or 
larger are shown in Table I. 


Compression Molding 

Compression molding of fluoro- 
thene is used under special circum- 
stances, determined by the design 
of the molded piece. Since compres- 
sion molding does not necessitate 
material flow through a small orifice 
and thus can be accomplished at 
lower temperatures than injection 
molding, it is a desirable method of 
fabricating certain electrical and 
packaging parts. The lower tempera- 
tures required for compression 
molding minimizes viscosity degra- 
dation of the resin and, in most 
cases, the effect on the final melt 
viscosity of the resin is negligible. 
The temperature range necessary is 
from 450 to 480° F. for a polymer 
with a melt viscosity corresponding 
to Bakelite fluorothene FYTH and 
between 520 and 500° F. for the 
FYTS grade. Pressures used are 
normally in the range of 500 to 5000 
p.s.i., with the molding cycle being 
influenced principally by the heat 
transfer characteristics of the mold. 
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Preheating the resin, either in an 
oven or by an electronic high-fre- 
quency unit, substantially reduces 
the required molding time. 
Compression molding of thermo- 
plastics is necessarily somewhat 
slower than injection 
these materials because of the heat- 
ing and cooling cycles. A positive- 
type mold and a uniform charge 
weight, sufficient to fill the mold 
cavity, are necessary for good di- 
mensional control. As with compres- 
sion molding of other thermoplastics, 
flash-type molds with stops are not 
suitable since the necessary back 
pressure cannot be maintained dur- 
ing the molding cycle, thus causing 


molding of 


possible. The rate of cooling deter. 
mines the relative transparency , 
translucency of the molded pieg 
Normally, milky white, translucen: 
pieces will result, particularly ; 
sections over 80 mils in thickness 
Transparent pieces of less than § 
mils thickness are produced } 
rapid cooling of the molded artic 
This minimizes crystallization of th 
polymer. 
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ACRYLIC 


by G. G. FREYGANG* 
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(acrylic) 
been 


ETHACRYLATE 

powders have 
many years to produce a wide vari- 
ety of parts by injection molding. 
Over this period of time improve- 
ments in injection molding machines, 
molding powders, and molding tech- 
niques have widened the field for 
molded parts and today very large 
molded parts are replacing those 
which formerly could be produced 
only ‘by fabricating them from sheet 
material. 

Injection molding machines are 
ngtmally rated as to the amount of 
fully plasticized cellulose acetate or 
styrene that the machine can de- 
jiver in one shot. Because of the dif- 
ferences in specific gravity and the 
higher pressures required by the 
methacrylates, a machine should not 
be expected to deliver more than 
about *% of its capacity when 


* Development Engineer, Plastics Laboratory, Rohm 
& Haas Co 


running on methacrylate molding 
compounds. 

Another method used extensive) 
for rating machines is to give the to- 
tal pounds per hour of molding ma- 
terial that can be plasticized re- 
gardless of the size of the individual 
shot. Both of these factors should 
be taken into consideration when 
selecting the proper size machine to 
be used for a given set of molds. 


Selection of Grade 

Methacrylate molding compounds 
are supplied in three grades desig- 
nated by the American Society fo! 
Testing Materials as Grades Five 
Six, and Eight (A.S.T.M. Specifica- 
tions for Plastics D788-48T). Grade 
Five is the general-purpose grade, 
having the lowest flow temperature 
and lowest heat resistance. Grade 
Eight is the heat-resistant grade, 
having the highest flow temperature 
and the best heat resistance. Grade 
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Six falls between these two grades 
in properties. Except for the differ- 
ences in the thermal properties 
mentioned, all the other properties 
of the grades are essentially the 
same so that the choice of the grade 
is governed by the service required 
of the part, and to some extent by 
the difficulty of the molding. 
Materials identified according to 
the A.S.T.M. grades are as follows: 
A.S.T.M. Grade Five 
Plexiglas VS—Lucite HM130 
A.S.T.M. Grade Six 
Plexiglas VM—Lucite HM129 
A.S.T.M. Grade Eight 
Plexiglas V—Lucite HM140 
In deciding on the molding com- 
pound for a particular job, the end 
use of the part will probably dictate 


COURTESY ROHM 4&4 HAAS CO. 


Large acrylic shield for lighting fix- 
ture being removed from the mold 


the grade to be used. Tables of 
physical properties of all the com- 
mercially available materials are 
available to molders, but to appre- 
ciate the values given in these tables 
a complete understanding of the 
methods used to determine these 
values is necessary. In practically 
all cases these values are deter- 
mined on test bars produced in 
molds specified by the A.S.T.M., and 
the test results are determined by 
methods specified by the A.S.T.M. 
These methods usually include a 
pre-conditioning of the test sample 
which is intended to eliminate 
many of the minor molding variables 
so that the same results can be ob- 
tained by testing the specimen in 
many different laboratories. These 
results when properly interpreted 
are a good guide to what can be ex- 
pected of the various grades of 
acrylic molding compounds. 
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The molder, however, is primarily 
interested in the maximum tempera- 
ture or what kind of service the 
molded part will stand safely. The 
answer to this question, of course, is 
also greatly affected by molding con- 
ditions under which the part is 
made, and in some cases is also af- 
fected by the shape of the part. 
However, as a general guide, the av- 
erage well molded piece can be ex- 
pected to withstand the following 
maximum service temperatures 
when the part is not under load: 

A.S.T.M. Grade Five—140° F. 

A.S.T.M. Grade Six—160° F. 

A.S.T.M. Grade Eight—185° F. 

There are occasions where the 
size and shape of the piece will limit 
the grade that can be molded, in 
spite of the desired heat resistance 
of the finished part. Parts rquiring 
a long flow in sections under 0.090 
in. thickness become rather difficult 
to mold in the heat-resistant grade 
without special techniques. In cases 
such as this it may become neces- 
sary to mold the part in an easier 
flow grade, or to change the design 
of the part by increasing the wall 
thickness, by adding ribs, etc. to 
help distribute the plastic in the 
mold. 


Mold Design 


The shape of the part to be 
molded naturally dictates the basic 
mold design, placement of parting 
line, and placement of inserts, so 
that this portion of the mold design 
is rather inflexible. Other features 
such as the placement of the gate, 
the type of gate, the length of run- 
ners, if any, and the coring of the 
mold can usually be arranged to 
give the most trouble-free molding 
of the part. Large well-polished 
sprues and runners should be pro- 
vided in all cases to facilitate the 
flow of the plastic. Any roughness 
or projection into the runners or 
gate area which might tear the sur- 
face of the plastic must be avoided 
since this may cause a surface de- 
fect in the molded part. 

Because acrylic plastics have a 
higher coefficient of expansion than 
metals, the cold molded part will be 
smaller than its mold when meas- 
ured at the same _ temperature. 
Molds, therefore, must be made 
somewhat oversize. Experience, or 
preferably a sample cavity, is the 
best method of determining how 
much oversize the cavity must be 


made. This factor is usually 
in tables of physical proper 
the “cold mold to cold piece s 
age” or just “mold shrinkage.’ 
figures cannot be interpreted too lit. 
erally as there are other factors that 
influence this shrinkage. These are 
discussed more completely in a fol. 
lowing section. 

An important, but often neglected 
part of die design is the placemen 
of coring in the die. For best results 
the heat exchange medium should 
be circulated as close to the cavity, 
to be molded as is possible. In the 
case of many larger molds it may 
even be necessary that this coring 
be so arranged that it can be split 
into two or more sections so that 
different parts of the die can be 
maintained at different tempera- 
tures. In extreme cases, and par- 
ticularly where the volume of the 
heat transfer liquid is limited, it 
may be necessary to isolate the die 
from the platens by an _ insulating 
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Fig. 1—Typical use of tab gate to 
eliminate weld lines in molded part 


material or air gaps so that the nec- 
essary die temperature can be held. 

It is good design practice to put a 
cold well at the base of the sprue 
This well will trap the cooler ma- 
terial from the front end of the noz- 
zle which may cause a blemish if 
permitted to flow into the molded 
piece. This well should be % to 's 
in. larger in diameter than the sprue 
and % to % in. deep. Frequently a 
“Z” type sprue puller is also built 
into the cold well. In molding some 
parts, particularly sprue gated parts, 
it is sometimes extremely undesir- 
able to incorporate a cold well, 
either from the standpoint of ap- 
pearance if allowed to remain, or 
from that of the cost of removing it. 
In such a case a reverse taper can 
be reamed into the nozzle and this, 
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ermanent record of the nec- 
-hanges made to a mold, why 
vere made, and the results ob- 
i from them, will be invaluable 
molder. There is little that 
. said to take the place of ex- 
-e in die design, and a record 
of this type will make possible the 
intelligent application of past ex- 
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Gating 

The problem of the proper gate 
for an acrylic part is one that can 
be debated and there are many 
thoughts on this subject. Experience 
has demonstrated that fan-type 
gates are generally most satisfac- 
tory for thin pieces and large round 
or square gates are preferable for 
thick pieces. Restricted or pin-point 
gating with properly designed run- 
ners has been used successfully. The 
minimum size restricted gate that 
has been used successfully for 
acrylics is, however, very much 
larger than the restricted gate used 
on many other plastics and is us- 
ually not under 0.060 in. in diameter. 
The principal advantage to be 
gained by the use of a restricted 
gate in acrylics is in reduced finish- 
ing costs rather than any advantage 
in physical properties, since the 
physical properties have been 
shown to vary insignificantly from 
those obtained on test parts molded 
with standard gates. 

It is considered good practice to 
gate into the heaviest section of the 
part if at all possible. This applies 
to either conventional or restricted 
gating. On parts having inserts or 
projections into the mold which will 
interrupt the flow of the plastic and 
therefore tend to cause weld lines, 
it is necessary to take into account 
the position of these weld lines 
based on the location of the gate. 
In some cases the use of a tab gate 
(Fig. 1) will help in minimizing the 
weld lines caused by projections in- 
to the molds. It is considered good 
practice to limit the depth of such 
projections, i.e. numerals, lettering, 
etc., to no more than 40% the thick- 
ness of the part. 


Pre-drying 
It is usually the material suppli- 


ers recommendation that acrylic 
molding powders be pre-dried prior 


to use. This recommendation is 
based on the knowledge that pre- 
drying will eliminate many molding 
defects and will give much more 
uniformity to the molding process. 
Pre-drying can be accomplished in 
warm air circulating ovens, infra- 
red driers, or in hopper driers. 
When pre-dried in trays, the pow- 
der should be no more than one inch 
deep. Deeper trays of powder re- 
quire greatly increased drying times. 
Pre-drying times may range from 
one to four hours depending on the 


near maximum capacity of a cylinder 
will require a higher cylinder tem- 
perature than a mold requiring only 
a small fraction of the capacity of 
the cylinder. In like manner, a thin 
section molding on a fast cycle will 
require higher cylinder tempera- 
tures than will the equivalent weight 
of a heavy section which is molding 
on a much slower cycle. 


Mold Shrinkage 


As indicated previously there is a 
measurable shrinkage between the 





Table I—Suggested Ranges of Molding Temperatures for Acrylics 





Grade 


Cylinder Temperature, 


» K Mold Temperature, °F. 





5 325 to 400 
6 375 to 450 
& 440 to 500 


120 to 130 
140 to 160 
150 to 210 





method used and the molding job. 
Suggested pre-drying temperatures 
are: 

Grade Five—170° F. 

Grade Six—190° F. 

Grade Eight—200° F. 

Higher temperatures may be used 
if the powder is agitated to prevent 
caking. Lower temperatures may be 
used but the drying times will have 
to be increased in proportion. 


Typical Molding Conditions 


As a very general rule, the best 
balance of properties in a molded 
acrylic piece will be arrived at when 
the piece is molded with cylinder 
temperatures at the lower end of the 
range, with pressures medium to 
high, and with warm molds. Specific 
cylinder temperatures are difficult if 
not impossible to cite because of the 
difference in placement of the tem- 
perature indicating mechanisms on 
different machines, but the sug- 
gested ranges of cylinder tempera- 
tures and mold temperatures given 
in Table I should give a fair start- 
ing point. 

Since the molding material never 
actually reaches the temperatures 
indicated on the machine as cylinder 
temperature, it becomes obvious 
that the time required for the ma- 
terial to pass through the cylinder 
will have a bearing on the tempera- 
ture which the molding material fi- 
nally attains. For this reason, a mold 
requiring the maximum capacity or 


cold dimension of the mold and the 
cold dimension of the molded part. 
This difference is normally ex- 
pressed as “cold mold to cold piece 
shrinkage” or simply “mold shrink- 
age.” Tables of data on the various 
commercial rnaterials will normally 
show a range for this cold mold to 
cold piece shrinkage. This informa- 
tion is obtained by measuring spe- 
cific test bars after molding. These 
figures are useful as a guide in de- 
termining the amount of cold mold 
to cold piece shrinkage which may 
be experienced, but it must be un- 
derstood that this shrinkage varies 
appreciably with the shape of the 
piece and with molding conditions. 

Very roughly, it can be stated 
that the mold shrinkage increases as 
the ratio of the surface to weight 
of the part increases; in other 
words, a large area piece having a 
very thin cross section could be ex- 
pected to show higher mold shrink- 
age values than the same weight 
piece covering a smaller area with 
a much greater thickness. In like 
manner, the mold shrinkage will 
vary depending upon the direction 
of flow of the material in filling the 
mold; a greater mold shrinkage will 
be experienced along the line of the 
flow than across the line of the flow. 

Variation in molding conditions 
will also affect the mold shrinkage, 
and in this way a small amount of 
control of the mold shrinkage is un- 
der the control of the molder. It 
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must be emphasized, however, that 
this amount of shrinkage that can 
be controlled at the machine is 
small and can not be made to com- 
pensate entirely for a mold which 
has been made oversize or under- 
size. The amount of control that can 
be obtained in the molding machine 
corresponds roughly to the range of 
mold shrinkages which are given in 
standard table of properties. For ex- 
ample, Plexiglas V-100 is listed as 
having a mold shrinkage of from 
0.004 to 0.006 in. per in. when meas- 
ured according to a_ standard 
A.S.T.M. test. The difference be- 
tween these two figures represents 
the approximate range of control of 
mold shrinkage that may be ob- 
tained by 
conditions. 

The graph in Fig. 2 shows the ef- 
fect of cylinder and mold tempera- 
tures on mold shrinkage. The mold 
shrinkage may be increased—that is, 
the size of a part can be decreased 
—by any one or all of the following: 
a) Increased mold temperature. b) 
Reduced cylinder temperature. c) 
Reduced injection pressure. 

Conversely, the mold shrinkage 
ean be decreased—that is, the size 
of the piece can be increased—by 
either one or all of the following: 
a) Reduced mold temperature. b) 
Increased cylinder temperature. c) 
Increased injection pressure. 

Of these three variables the mold 
temperature is the most important, 
with cylinder temperature ranking 
second in importance and injection 


variation in molding 


pressure being of only minor im- 
portance. Also, up to the time of 
freezing of the gate, the mold 
shrinkage can be reduced with in- 
creased piston forward times, but 
this may result in other defects. 


Dimensional Stability 

Not only do molded parts show a 
shrinkage from the cold mold di- 
mension when measured at room 
temperature, but if they are sub- 
jected to temperatures near their 
maximum service temperatures for a 
prolonged period they may also show 
a shrinkage which is due to the re- 
lease of molding stress which has 
been frozen into the piece. For. the 
best dimensional stability at these 
elevated temperatures it is desir- 
able, therefore, to mold a part with 
a minimum of frozen molding stress. 
A common way of examining molded 
parts for the presence of frozen 
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molding stresses is by inspection 
with polarized light, whereby the 
amount of stress in a part is indi- 
cated by the number of rings or 
fringes that become visible. 

In this connection, the stress optical 
coefficient for methacrylates is in the 
general range of 1000 p.s.i. per fringe 
per in. of thickness at room tem- 
perature. (Each dark ring seen when 
viewing a part 1-in. thick through a 
polarizing filter, when illuminated 
with polarized monochromatic light, 
will represent a stress of 1000 p.s.i.). 

The degree of frozen molding 
stress and therefore the dimensional 
stability at elevated temperatures 
can be controlled to some extent by 
molding conditions and the pre- 
ferred conditions mentioned above 
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Fig. 2—Effect of cylinder and mold 
temperatures on shrinkage of acrylic 


of lower cylinder temperatures and 
medium pressure should give the 
best parts. The mold temperature, 
however, is also an important vari- 
able in this respect and again the 
need for accurate knowledge and 
control of mold temperature is seen. 
Higher mold temperatures will very 
definitely improve the stability of 
the parts to exposure at elevated 
temperatures, but it should be noted 
that such temperatures increase the 
cold mold to cold piece shrinkage. 


Molding Techniques 


When starting up any new mold- 
ing job, the specific conditions re- 
quired by the mold will only be 
found by trial. In the course of these 
trials the molded parts may have 
defects which have to be remedied. 
The following section is intended as 
a guide to be used to remedy these 
defects with a minimum loss of time 
and material. These remedies are for 
the visual defects rather than those 


of dimensional tolerance whic}, we: 
mentioned under the section o:: mold 
design. 


Defects and Remedies 

Short shot (mold not filled) 
rippled surface, usually in the area 
farthest from gate—a) Increase feed 
or, if known to be sufficient, b) In. 
crease injection pressure. c) Ip- 
crease cylinder and/or mold tem- 
perature. d) Excessive or uneven 
feed will also cause a loss of pres. 
sure and short shots. In this case. 
reduce the feed to the correct 
amount. e) Enlarge gates, sprues, or 
runners to reduce pressure drop. 

Note: Proper feed adjustment will 
permit the ram to come forward toa 
nearly constant stopping place. A 
small “cushion” is usually desirable, 
The operation of the ram should be 
observed for several cycles before 
adjustment is made. Short shots can 
be caused from excessive feed as 
well as insufficient feed. Observa- 
tion will tell which. 

Weld lines—a) Increase pressure. 
b) Increase cylinder and/or mold 
temperature. c) Change the location 
of the gate to change the flow pat- 
tern to reduce or eliminate the weld. 

Tails, appearing as welds or tears 
beyond raised numerals, etc. in the 
mold—a) Reduce cylinder temper- 
ature as low as possible. b) Increase 
mold temperature. c) Increase injec- 
tion pressure. d) Reduce ram speed. 
e) In severe cases it may be neces- 
sary to relocate the gate or even 
decrease the depth of the obstruct- 
ing letter or numeral. “Tails” can 
be caused by lack of welding as the 
plastic flows around the raised nu- 
meral or may be caused by tearing 
as the material flows over the nu- 
meral. Thus, if the defect is not 
eliminated by the adjustments 
listed, it is desirable to try cau- 
tiously raising the cylinder tempera- 
ture before making mold changes. 

Teardrops, mica surface, splash, 
and flow lines—a) Increase injectien 
pressure. b) Reduce cylinder tem- 
perature. c) Increase mold tempera- 
ture. d) Increase pre-dying time. 
e) Enlarge gates and runners to pre- 
vent early freezing. 

Sink marks—a) Increase injection 
pressure. b) Increase “ram forward” 
time. c) Reduce cylinder tempera- 
ture. d) Increase mold temperature. 
e) Enlarge gates and runners to pre- 
vent early freezing. 

Smudge, orange peel, and skids— 
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Bow! and cap for fruit juice dispenser 
are injection molded of clear acrylic 


HES Apis 


:) Reduce “ram forward” time. b) 


Reduce injection pressure. c) Re- 


—_ 


duce cylinder temperature and/or 
mold temperature. 
Cold slug—a) 
temperature. b) Put cold slug weld 
1 mold opposite sprue bushing. c) 
Counter-ream nozzle with taper at 


Increase nozzle 


yutlet to cause material to part in- 
side nozzle as the mold opens. 

Warping—a) Increase “mold 
losed” time. b) Use a clamping jig 
n which to cool the parts after re- 
oval from the mold. c) Reduce 
ylinder and/or mold temperatures. 
1) Cool pieces in water at approxi- 
nately mold temperature. Cooler 
vater for thin pieces, warmer water 
for thick pieces. 

Sprue breaking or not pulling—a) 
Reduce “ram forward” time but add 
to “mold closed” time to leave over- 
all cycle constant. b) Reduce injec- 
tion pressure. c) Check seating of 
the nozzle in the bushing. d) Polish 
the sprue bushing. e) Provide ade- 
quate sprue puller such as a “Z” 
puller or slight undercuts in the wall 
of the cold well. 

Burning or trapping air—a) Re- 
duce ram speed. b) Reduce injection 
pressure. c) Reduce clamping pres- 
sure. d) Reduce cylinder and/or 
mold temperatures. e) Vent cavity 
by grinding a vent from the area of 
burning to the outside clamping 
are: 

Internal bubbles in thick molded 
pieces—a) Increase “ram forward” 
time. b) Increase ram pressure. c) 
Increase total cycle time. d) Reduce 
ram speed. e) Reduce cylinder tem- 
perature. f) Put pieces in hot wa- 


Acrvlie 


ter after removing from mold. Water 
too cold will cause vacuum bubbles, 
while water too hot will tend to 
open up weld lines, g) Enlarge gates 
and runners to prevent. early 
freezing of the material being in- 
jected. 


Specialized Techniques 

The information given previously 
will cover the large majority of the 
run-of-the-mill acrylic molding jobs 
that will appear in the molding shop, 
but the modern trend to larger and 
larger moldings which tax machines 
and materials to the utmost has re- 
quired the application 
specialized techniques in order to 
achieve the desired results. 


of several 


A good example of such molding is 
the experimental window shown in 
Fig. 3. Because of the service of the 
part it was necessary to mold this of 
the medium-flow Grade Six material 
although from the character and 
shape of the piece it would be de- 
sirable to mold it in a softer flow 
grade. The eventual solution to the 
successful molding of this part was 
to apply differential cooling to the 
dies. The areas in the die more re- 


Fig. 3—Window (above) is molded in 
die (Fig. 4) with differential cooling 























mote from the gate area were heated 
by a circulating water system (Fig. 
4) that was maintained at a rela- 
tively high temperature, while the 
areas around the gate were heated 
by a separate water system which 
was kept at a much lower tempera- 
ture. This points out the necessity 
of having the coring of the die suffi- 
ciently flexible so that changes of 
this type can be made. By this tech- 
nique, the flow of the material at 
the outer extremities of the die was 
aided by the extra die heat so that 
the piece could fill completely while 
the lower temperatures around the 
gate permitted earlier freezing of 
the gate (resulting in shorter cycles) 
and prevented warping or pulling in 
of the gate. 

The injection-molded acrylic win- 
dow, 16 by 31 by 0.100 in. was pro- 
duced on an 85-oz. machine with 
9/32-in. sprue bushing and '%4-in. 
nozzle. Weight of molded part is 32 
ounces. Other details of the molding 
operation are as follows: 


Cycle 
Piston forward 
Total time die closed 
Cycle start to cycle start 


7 sec. 
48 sec. 
90 sec. 


Cylinder temperature 
Rear 570°F. 
Center 590°F. 
Front 460°F. 


Die temperature (see Fig. 4) 
130°F. 
150°F. 
170°F. 


Center area 
1/3 points 
Ends 


Injection pressure (oil gage): 


2500 


p.s.i., full volume 


Pre-Weighed Feeds 
Another technique that has been 
successful on several very critical 
jobs is that of using very carefully 


pre-weighed feeds. Although the 
feed mechanisms on all the commer- 
cial machines can be set to control 
the feed and are also self-compn- 
sating in this feed adjustment, there 
are times when volumetric feed con- 
trol is not sufficiently accurate. In 
these cases, the use of a carefully 
weighed amount of feed, corre- 
sponding exactly to the weight of the 
piece, runners, and sprue, permits 
cycle changes that would otherwise 
cause excessive molding strains or 
defects. 

With this accurately weighed feed 
the injection piston can be permitted 
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Table 11—Cooling Rates for Annealed Acrylic Parts 





Thickness 


Below 0.150 in 
Above 0.150 in. to 0.375 in 
Above 0.375 in. to 0.750 in 


Maz. Cooling Rate to 50° C. (122° F.) 


45° C. (81° F.) per hour 
20° C. (36° F.) per hour 
10° C. (18° F.) per hour 





to bottom on each shot without fear 
of excessive “packing” of the die. 
“Packing” is the term applied to the 
extra amount of material which can 
be forced into the mold to take the 
place of the shrinkage caused by 
material which has already been in- 
jected into the mold and has started 
to cool. At the same time the piston 
can be left in the forward position 
to prevent unloading of the mold 
until the gate has frozen and the 
cycle completed. 

Another advantage to be gained 
by the use of the accurately pre- 
weighed feed and bottoming the pis- 
ton on each cycle is that the mini- 
mum amount of pressure is lost by 
transmitting this pressure through 
an excessive amount of cold material 
in the cylinder. Unless the cylinder 
is emptied sufficiently to bottom the 
piston weighed feeding is 
started, the piston cannot be made 
to bottom during molding. 


before 


Annealing of Molded Parts 

It is good practice to anneal all 
molded parts. Particularly in cases 
where it is known that the molded 
part is going to be subjected to the 
influence of solvents, such as those 
cases where the molded part is to be 
lacquered or painted for decorative 
purposes, or where the part is going 
to be subjected to mechanical stress, 
it is good practice if not mandatory 
to anneal these parts so that they 
have a minimum of frozen molding 
stress which may lead to eventual 
crazing 

The optimum time and tempera- 
ture for annealing any specific part 
can best be determined by experi- 
mentation with a few samples to find 
out the maximum temperature to 
which the part can be heated with- 
out objectionable deformation. This 
becomes the maximum temperature 
which can be used for annealing. The 
use of the maximum temperature 


will permit minimum times of an- 
nealing although lower temperatures 
may be used if the times are ex- 
tended accordingly. The annealing 
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time should be increased 50% for 
each 18° F. decrease in annealing 
temperature. Temperatures below 
150° F. for Grade Eight or below 
122° F. for Grades Five or Six are 
too low for proper annealing. 

On the basis of tests made on 
many molded parts and on the as- 
sumption that an approximately 1% 
dimensional change can be tolerated, 
the following conditions are sug- 
gested: 

For parts molded from Grade Five 
methacrylate molding 
two hours at temperatures between 
65° C. (149° F.) and 80° C. (176 °F.). 

For parts molded from Grade Six 
methacrylate 
two hours at temperatures between 
70° C. (158° F.) and 80° C. (176° F.). 
molded Grade 


methacrylate molding com- 


compound, 


molding compound 


For parts from 
Eight 
pound, two hours at temperatures 
between 85° C. (185° F.) and 95° C. 
(203° F.). 

The two hour annealing time was 
arbitrarily chosen as a practical time 


limitation based on capacity of ap. 
nealing equipment. In the case gf 
some molded parts which have thick 
cross-sectional areas longer anneal. 
ing times may be desirable. 

As the thickness of the molded 
part increases, the possibilities of re. 
introducing stress by differential 
cooling of the surface and the inside 
become greater. To protect against 
this eventuality, parts should be 
cooled from the annealing tempera. 
ture slowly. Table II gives recom. 
mended cooling rates for annealed 
acrylic parts. 

When the temperature of the 
parts has reached 50° C. (122° FP) 
the parts may be cooled to room 
conditions more rapidly. A conven- 
ient method of obtaining slow cool- 
ing is to allow the parts to remain 
in the annealing oven after it has 
been turned off. If this is not prac- 
ticable, the parts can be removed 
to a closed container and permitted 
to cool slowly. 
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Backs of flexible hair brushes are made up of sections of injection molded acrylic held 
together by molded nylon rods. These rods run the full length of the brushes on both 
sides and provide sufficient flexibility so that the bristles can follow contour of the scalp 
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chanical strength, better weather 
resistance, and generally improved 
chemical resistance over polysty- 
rene, This copolymer has good clar- 
ity and is resistant to mineral acids, 
alkalies, higher alcohols, vegetable 
oils, and common cleaning materials 
such as soaps, detergents, and car- 
bon tetrachloride. It is soluble in 
ketones, chlorinated 
hydrocarbons, and is swelled by 
aromatic hydrocarbons. 

BMC-11 can be molded, extruded, 
or calendered by techniques essen- 
tially the same as those used for 
processing general-purpose polysty- 
rene. This high impact copolymer 
has been used in the production of 
airline dishes and trays, drafting in- 
struments, tumblers and cups, foun- 
tain pen barrels, automobile sun vi- 


some. esters, 


sors, and radio and television coil 
frames. Molds used in many com- 
mercial applications have been de- 


peratures may be necessary ©. thin 
sections and rapid cycles. 

The usual injection pressur:s ye. 
quired in molding BMC-11 ange 
from 10,000 to 17,000 p.s.i. Ho ever, 
rapid-cycle molding _ thin, large 
area sections may necessitate some. 
what higher pressures. Mold tem. 
peratures of 180 to 190° F. are ree. 
ommended for molding BMC-11, 
although in some cases higher tem. 
peratures may be desirable. 

The two rubber-modified poly- 
styrenes supplied by Bakelite Co— 
BMS-151 and BMS-155—have im- 
pact strengths greatly improved over 
general-purpose polystyrene. BMS- 
151 is the general-purpose high im- 
pact material, while BMS-155 is a 
special high impact material with 
good low temperature characteris- 
tics. 

These rubber-modified resins can 
be molded, extruded, or calendered 





Table I—Comparison of Bakelite Styrenes 





General purpose 


BMC-11 BMS-151 BMS-155 polystyrene 


Flexural strength (p.s.i.) 17,000 6,500 
Tensile strength (p.s.i.) 9,500 4,000 
Modulus (p.s.i. x 10-°) 45 3.2 
Impact strength (ft.-lb.) 0.5 

Heat distortion (°F.) 195 

Water absorption (% in 24 hr.) 0.2 

Specific gravity 1.08 


(July 1949). 
“Molding acrylic lenses,” Mopern 
Prastics 26, 85 (July 1949). 
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ges FOREGOING discussion of injec- 
tion molding of styrene applies 
particularly to the “standard” or 
general purpose materials. In addi- 
tion, there have been developed by 
several materials makers a series of 
“special” styrenes, for which special 
injection molding techniques must 
be observed. The following discus- 
sions have been prepared by the 
manufacturers of these special sty- 
rene materials. 


Bakelite’ 

Bakelite Co., a Div. of Union Car- 
bide and Carbon Corp., manufac- 
tures three special thermoplastic 
resins containing styrene: BMC-11, 
a copolymer of acrylonitrile and 
styrene; BMS-151, a general-pur- 
pose high impact rubber-modified 
polystyrene; and BMS-155, a special 
high impact rubber-modified poly- 
styrene. 

BMC-11 


1 By Dr. J. S. Whitaker, New Products Eng Dep'., 
Bakelite Co 


resin has higher me- 





signed on the basis of polystyrene 
molding experience. 

A comparison of the properties of 
BMC-11 copolymer with other types 
of styrene resins is shown in Table I. 

Much of the existing polystyrene 
injection molding equipment can be 
used for molding BMC-11 by slight 
upward adjustments in cylinder and 
mold temperatures. Perhaps the 
most accurate method of determin- 
ing the optimum cylinder tempera- 
ture is by the actual material tem- 
perature. BMC-11 resin requires a 
cylinder temperature setting that will 
maintain a material temperature of 
250 to 260° F. The ratio of the plas- 
ticizing capacity of the machine to 
the size of the shot is an important 
factor in actual setting of cylinder 
temperature. Cylinder temperatures 
usually range between 450 and 600° 
F.; however, temperatures as low as 
375° F. have been used in com- 
mercial molding operations with a 
pre-plasticizing unit. Higher tem- 


on standard equipment. BMS-15! 
and BMS-155 have been used to 
mold housewares, toys, refrigerato: 
parts, battery cases, etc. 

Actual cylinder temperature con- 
trol settings or molding of BMS-151 
and BMS-155 will vary with the 
machine used. The cylinder tem- 
perature will range between 400 and 
600° F. in maintaining a compound 
temperature at the nozzle of ap- 
proximately 400° F. The injection 
pressures used are dependent on the 
size and shape of sprue, runner, 
and gate, and the section thickness 
Pressures ranging from 12,000 to 
15,000 p.s.i. are usually recom- 
mended for injection molding of 
BMS-151, while the pressure range 
for BMS-155 is generally 14,000 to 
17,000 p.s.i. Rapid-cycle molding of 
thin, large area sections may neces- 
sitate somewhat higher pressures. 

The mold temperature should be 
as high as is consistent with ready 
removal of the parts from the mold, 


Injection Molding 
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You'll Like Our “Formula 
For Doing Business 


accurately finished, economically produced and delivered 


Among our regular, old-time customers are several of the 
nation’s top users of injection molded thermoplastics 
Leaders in the automotive, farm implement, band instru- 
ment, sporting goods, hardware and other fields have 


lepended upon us for years for parts production. 


We are pioneers in this business. Many of the early plastic 
ts of nationally known products—dating back to 1937 


were developed and manufactured in our plant. 


From the beginning, one formula has been constant with 


-our business formula—which calls for quality plastics, 


on time. While our facilities have expanded to large 


volume proportions, this basic formula remains the same. 


Ask us for a quotation on your next requirement. We're 


betting you'll like our “formula” for doing business! 


Sobenite:- 


SOBENTE PASC 


SOBENITE, INC. « 1026 KING STREET, SOUTH BEND, INDIANA « PHONE 4-0221 








Table I— Comparative Values for Monsanto Styrenes 





Value “— 


Specific Gravity 1.05 
Hardness (Rockwell) M65-80 
Moisture Absorption .03 to .04% 
Heat Distortion 176 to 187° F 
Moldability Excellent 
Mold Shrinkage .002-.008 
Impact (12” x %”) .30-.40 
Ultimate Elongation 1.8-2.4% 
Flex-Fatigue 

(90° Bend Cycles) . 


Finish Excellent 


“LHA” Hi-Test 


1.05 1.05 
M70-75 M41-46 
03 to .07% 06% 
176 to 185° F 168 to 173° F 
Excellent Excellent 
.002-.008 .002-.008 
6-.7 2.0 
5.5% 25.0-30.0% 


1 ll 


Excellent Excellent 





mold temperatures of approximately 
165 to 175° F. are generally recom- 
mended to obtain optimum surface 
gloss on the final product. 


Monsanto’ 


A series of styrene molding pow- 
ders tailored to meet the specifica- 
tions of a wide range of consumer 
and industrial applications is offered 
by Monsanto Chemical Co. These in- 
clude impact, heat-resistant, and 
general purpose materials. 

Hi-Test 88 Lustrex is a tough, 
rubber-modified styrene for extru- 
sion and injection molding. It is 
available in a wide color range of 
pelleted translucents and opaques. 
A special natural (milky white) 
formulation also is available for dry 
coloring. 

Elongation values are in the range 
of 20 to 25%, giving it 10 to 15 times 
the elongation of general purpose 
styrene. Because of this improved 
elongation, less taper is required in 
the mold and in many cases shallow 
threads can be stripped. Impact 
values range from 50 to 500% higher 
than for general purpose styrene. 

In addition, Hi-Test 88 has excel- 
By Robert D. Sackett, Technical Service Manager 


for Thermoplastic Molding Materials, Monsanto 
Chemical Co 
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Effect of injection cylinder tempera- 
ture on impact strength of Hi-Test 88 
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lent resistance to repeated flexing 
—a property which, when combined 
with its ultimate elongation and im- 
pact properties, gives the product an 
all-around toughness. In many cases 
it is this special feature of toughness 
that is required rather than any 
other individual property. These 
properties make Hi-Test 88 espe- 
cially suitable for such applications 
as refrigerator components, televi- 
sion masks, radio cabinets, and vari- 
ous types of housings as well as 
toys and housewares. 

Impact and elongation properties 
of all rubber modified styrenes vary 
with the amount of orientation de- 
veloped in the molded item. Maxi- 
mum impact is obtained at lower in- 
jection cylinder temperatures re- 
sulting in maximum orientation. 

Excellent gloss can be obtained 
from Hi-Test 88 using conventional 
styrene molds with mold tempera- 
tures in the range of 140 to 160° F. 
Its mold shrinkage is comparable to 
that of general purpose material. No 
special handling is required. 

The heat distortion temperature of 
Hi-Test 88 has been reduced, com- 
pared to previous Monsanto impact 
formulations, to provide improved 
moldability. Its present heat distor- 
tion of 168 to 173° F. is sufficient 
for most applications. For special ap- 
plications requiring improved heat 
distortion, Monsanto offers two 
other impact materials: Lustrex 
LHP with a heat distortion of 178 to 
187° F. and Lustrex LHR with a 
distortion range of 188 to 194° F. 

Lustrex LHA, a medium-impact, 
rubber modified styrene, is espe- 
cially suitable when additional 
toughness over general purpose sty- 
rene is required and loss of good 
surface gloss over general purpose 
cannot be tolerated. Its impact 


strength is about twice that o gen- 
eral purpose material. 

In addition to generally su ario; 
molding characteristics, L as a 
higher heat distortion rai™e than 
regular grade material. Becau ‘e of 
its added toughness, it is < asily 
ejected when it is molded in thin 
sections and on deep draw arts 
where limited draft is allowed. 

LHA is recommended for jobs 
formerly molded of ea Purpose 
material to eliminate fraéture on die 
ejection and in subsequent assembly 
operations to reduce breakage. 

For die design, draw clearances 
of less than one-half degree tape 
per side have been used. The ma- 
terial can be molded readily at 
cylinder temperatures in excess of 
600° F. If it is held too long at such 
temperatures, however, _ thermal 
breakdown occurs and the molde 
part loses impact st§ength. This co 
dition is apparent when dark streak 
appear on the surface of the part. 

Lustrex LXC (f@merly Cerex) is 
offered for especially high heat re 
sistance. This product has physi 
and chemical properties comparable 
to general purpose styrene but has 
heat distortion values in the range of 
227 to 234° F. 

LXC is available in a wide range 
of transparent, translucent, and 
opaque colors. Its natural color is a 
hazy yellow. 


Dow’ 


Specialized formulations have 
been developed by Dow to provide 
molding materials based on styrene 
as a basic monomer material. 

Styron 475 is a rigid thermoplas- 
tic material which has good impact 
strength combined with high percent 
elongation and somewhat lower 
modulus of elasticity than general 
purpose polystyrene. A combination 
of high impact strength, high elonga- 
tion, and medium high modulus pro- 
vides toughness which has _ been 
found to be suitable for many appli- 
cations in the household appliance, 
toy, houseware, and general indus- 
trial component fields. 

Styron 475 requires a mold tem- 
perature of 160° F. or higher to 
produce a lustrous surface. Gener- 
ally, it is necessary to run the mold 
temperature somewhat higher than 
160° F. 

The heat distortion temperature 


8By Gordon B. Thayer, Plastics Technical Se: ice 
The Dow Chemical Co 
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Crescent’s Custom Extrusion Serv- 
ce provides accurate and uniform 
extrusion and fabrication to your 
exact specifications, in a full choice of 
thermoplastics — Polystyrene, Cellu- 
lose Acetate, Ethyl Cellulose, Vinyls, 
Butyrate and Polyethylene. 

The newest extrusion and fabri- 
cating equipment—manned by skilled 
and experienced workmen — enables 
Crescent to give you any shape you 
need for any application. Let our 
capable engineering staff tackle your 
problems and help you in working 
out new economical applications. 








@ All CresLINE Plastic Pipe guaran- 
teed to never rust, rot or corrode. 
Only one tenth the weight of steel 
pipe and lasts 2 to 3 times longer. De- 
livers more liquid than steel pipe of 
same diameter, due to smooth inner 
surface—won't scale or collect sedi- 
ment. Easy to handle and lays faster. 
Write for data about either type of 
pipe listed below. 


LEFT: CRESLINE-NT Flexible 
Plastic Pipe, ideal for all cold- 
water uses. Marked every twelve 
inches, easily measured and cut. 
CRESLINE-NT is non-corrosive 
and resistant to most chemicals. 


BELOW: CRESLINE-BR—used 
principally in oil and gas applica- 
tions. Non-corrosive — paraffin- 
proof. Cheaper to lay. Re-layable. 








CRESCENT PLASTICS, Inc. 


955 Diamond Ave., Evansville, indiana 
CHARTER MEMBER: THERMOPLASTIC PIPE DIVISION OF SPI 


Special Styrenes 





of Styron 475 is somewhat lower 
than that of general purpose poly- 
styrene, but it is sufficiently high to 
be satisfactory for most household 
appliances. This material has dem- 
onstrated excellent retention of im- 
pact strength and elongation upon 
aging. The material is not recom- 
mended for outdoor use or where it 
is subjected to ultraviolet radiation 

Styron 700 has a heat distortion 
temperature which is considerably 
higher than that of general purpose 
polystyrene as measured by A.S.T.M. 
methods. Although the heat distor- 
tion temperature of many articles 
molded from Styron 700 is likely to 
be greater than 212° F., the mate- 
rial is not recommended for pro- 
longed or repeated boiling. It is rec- 
ommended that Styron 700 be used 
for applications which require the 
highest heat resistance possible with 
injection molded polystyrene mate- 
rials. Such parts should be annealed 
in order to obtain the maximum in 
heat and craze resistance in the fin- 
ished products. 

Mold temperatures should be 
generally above 180° F., although 
in some cases it is not practical to 
mold with the temperature this high. 
Mold and product design should be 
carefully examined if it is not pos- 
sible to mold satisfactory pieces in 
molds at a temperature less than 
180° F. High stresses are likely to 
be encountered if the mold cools, 
and annealing becomes extremely 
difficult if the molded part is highly 
stressed. A very long annealing time 
is required under such conditions in 
order to prevent distortion of the 
part during the annealing cycle. 
Furthermore, long, annealing cycles 
result in greater tendency to warp, 
and, therefore, the annealing tem- 
perature has to be further reduced 
because of this fact. 

Styron 63% is a light stabilized 
formulation Which has a useful life 
before yellowing of several times 
that of any commercially available 
polystyrene. It cannot be recom- 
mended for prolonged outdoor ex- 
posure since the light stabilizer is 
not capable of functioning with large 
concentrations of ultraviolet light. 
Styron 637 is somewhat softer in 
flow than general purpose polysty- 
rene, and it is necessary to control 
the injection temperature and pres- 
sure rather carefully. Once the 
pressure and temperature are at 
proper conditions, the material 





R.E.C.: 


SOLVES MANY CUSTOM 
DESIGN PRODUCTION 
| PROBLEMS . . . PERHAPS 
|WE CAN HELP YOU 


Expert design and product 
counsel — no charge 




















| 
i 
’ 
i 
} 
j 
4 
+7 
5 
5 
, 





_ Produces more durable 


materials at a lower cost 


N 


wh 


— 





A complete compression, 

plunger and _ injection 

molding plant at your 
service. 


"OF TIME AND QUALITY . . 


Custom molding perfection 
with the most modern mass- 
producing equipment for pre- 
cision molding and finishing of 
plastic parts. When time is of 
the essence you are assured of 
prompt delivery—without sacri- 
fice in quality, 


we 


OUR RECORD SHOWS... 


You can benefit immeasurably 
by having R.E.C. tackle your 
problems. *Just write us about 
it—or send blueprint, sample 
or special requirements for free 
quotation. 
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Dryllivm lopper 


PRESSURE CASTINGS 


@ Multiple cavities and cores of 
intricate shape 


@ Raised letters that can not be 
hobbed in steel 


@ Corrosion resistant— 
long wearing 


e@ Compressive strength over 
200,000 PS! 


@ Thermal conductivity over 
twice that of steel 








Write for Free 
Ilustrated Folder 
Today 


FEDERAL TOOL CORPORATION 


Dept. MPE-2 3600 W. Pratt Bivd., Chicago 45, Illinois 





DIEMOLDING SPECIALIZATION 


BENEFITS Zow/ 


If you have a thermosetting plastics 
problem, we'd like a chance to solve it 
for you. Our complete, modern plant is 
set up exclusively for compression, trans- 
fer and plunger type molding, and our 
experience dates back to 1920. 


An ideal Central New York location 
permits overnight deliveries to all major 
industrial centers of the East. Our 
technical “know-how” and equipment are 
ot your service. . . . Write today for 
the Diemolding story. 


Specialists in molded cooking utensil 
components and electrical insulation parts. 


DIEMOLDING CORPORATION 
CANASTOTA, NEW YORK 





molds approximately the san 
general purpose material. 

Styron 637 is available in « 
clear and white colors only be 
of its stabilizer formula. 

Styron 688 is a controlled 
general purpose polystyrene \ 
has a heat distortion temper: 
approximately 10° F. below th: 
Styron 666. Other physical prope 
ties are about the same as those 
general purpose polystyrene. 


Koppers’ 

Several special modified polyst; 
rene formulations offered by Kop- 
pers Co. have a wide range of physi- 
cal properties for industrial and 
consumer applications: 

1) Modified high elongation or 
high impact polystyrenes have been 
formulated to provide high shock 
resistance with varying degrees of 
heat resistance and molding charac- 
teristics. Four types are available 
MC305—Easy Flow; MC301—Im- 
proved Heat Distortion; MC309— 
Highest Heat Distortion; and MC185 
—Low Water Absorption. 

2) Modified medium elongation of 
medium impact polystyrenes have 
been formulated to provide proper- 
ties intermediate to those of high 
impact arid standard polystyrenes 
While the surface appearance and 
general physical strength of these 
materials approach those of stand- 
ard polystyrene, a marked increase 
in toughness is exhibited. Three 
types are available: MC405—Easy 
Flow, MC401—Improved Heat Dis- 
tortion, and MC409—Highest Heat 
Distortion. 

Modified polystyrenes are used in 
injection molding equipment with 
normal operation methods and tech- 
niques. As with standard polysty- 
rene, detailed operating conditions 
depend upon the specific machine 
used, die design, environmental con- 
ditions, etc. No set rules for tem- 
peratures, pressures, cycle, etc., can 
be given. 

Cylinder temperature settings of 
350 to 550° F. will generally result 
in the most satisfactory and strong- 
est molded parts. The specific tem- 
perature depends primarily on the 
part in question; exceptions will be 
found where slightly higher or 
slightly lower cylinder temperature 
are more advantageous. The medium 
impact materials normally require 
slightly higher cylinder temperature 


*By E. Y. Wolford, Chemical Div., Kopper 
Inc. 
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than do their corresponding 
Ye counterparts in the high 
eries. 
temperatures less than 140 
lly produce parts having a 
matte finish on MC185, 
MC301, and MC309. For im- 
surface gloss on these four 
ls, mold temperatures should 
e range of 140 to 180° F. 
5, MC401, and MC409 yield 
ith a gloss almost as high as 
1 polystyrene; highest gloss 
ined at maximum practical 
temperature. 

Experience has proved that the 
est parts are obtained with 
ely low cylinder temperatures 
gh die temperatures; for ex- 

400 to 450° F. on the cylin- 

und 150 to 170° F. on the mold. 
Molding of Koppers’ modified 
ystyrenes at excessively high 
temperatures or prolonged exposure 
normal molding temperatures 
hould be avoided. Overheating of 
these materials results in a deterio- 
ation of physical properties, par- 
ilarly elongation or elasticity. In 
any instances the appearance of 
the part will not reveal that any 
roperty deterioration has occurred 

Injection pressures for modified 

polystyrene fall within the normal 
ange of commercial injection mold- 
ng machines, Large area moldings, 
articularly on thin sections, may 
equire pressures in the highest part 
f the range. 


Glass-Filled Styrene® 

“Fibertuff” and “Fiberfil Styrene 
G” are the trade names of a fibrous 
glass reinforced polystyrene mold- 
ing compound marketed by Kop- 
pers and Fiberfil Corp. respectively. 
For use by the injection molder for 
the production of strong, rigid pieces 
of excellent dimensional stability, 
they are supplied as rod-shaped 
pellets approximately one-half inch 
long by one-eighth inch in diameter. 

This glass-filled styrene is sug- 
gested for use in the manufacture 
of strong, rigid parts where resist- 
ance to distortion by heat or to cold 
flow is essential. Objects molded 
from this material have good ten- 
sile and flexural strengths, are rigid 
with little tendency to elongate, are 
resistant to shattering by impact at 
both ordinary and sub-zero tem- 
peratures, and, compared to stand- 


, largely on material furnished by Ff Y 
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for the Plastics Industry 





Our many years of experience and know-how, and a 
modern, fully equipped plant assures you molds to your 
exact specifications. 





Products courtesy of: SINKO MFG. & TOOL CO. and GER-ELL MFG. CO. 


ENDURO TOOL & ENGINEERING CO. 


4134 W. Chicago Ave. * Chicago 51, Ill. 
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ard polystyrene, do not distort 
relatively high temperatures 

As with other thermoplastics, Op- 
timum molding conditions wil! de. 
pend upon the relationship o! piec 
weight and area to machine capacit 
as well as upon the details of prod- 
uct geometry and mold design 

Maximum injection pressure j; 
usually desirable to insure quick {i 
of the cavity. The optimum operat- 
ing temperatures for the plasticizing 
cylinder are selected in a rough! 
inverse relationship to overall cyci 
and should be between 450 an 
600° F., corresponding with cycles 
of 120 to 30 seconds. Exposure t 
higher temperatures for long periods 
should be avoided in order to pre- 
vent discoloration due to scorching 
The machine should also be kept or 





= E % cycle without interruption in orde 
SPECIAL SHAPES FORMING - BLOWING z to avoid scorching. Minimum re- 
RODS * TUBES + TAPES + sHEETS | | MACHINING IN ACETATES | | striction to rapid flow between heat- 
APPLICATIONS ’ ACRYLICS + STYRENE i | ing cylinder and mold cavities does 
INDUSTRIAL * DECORATIVE POLYETHYLENE AND OTHER q not cause scorching. 
AVAILABLE IN: THERMOPLASTICS ; The addition of fibrous glass re- 
SINGLE OR MULTI-COLOR inforcement to polystyrene results 
Sey i in a molding compound which sets- 
up rapidly in the mold. This is no- 
ticeable even at minimum glass fibe: 
content and permits very short cy- 
cles. For this reason, it is advisabk 
to heat the nozzle and provide ar 
adequate sprue-puller (“cold-slug”) 
well. In addition, runner extensions 
should be provided to trap materia 
chilled while on its course to th: 
mold cavities. For the same reason 




















it is essential to warm the mold sur- 
faces to 150 to 180° F., preferably 
by circulation of hot water or oi 
through channels in the mold. 

The hotter the mold, the bette 
will be the surface finish. However 
the high luster typical of polysty- 
rene should not be expected, as 
glass fibers near or just below the 
surface of the piece tend to give a 
matte or satin finish. Obviously, the 

Yi eg ‘ greater the dilution of glass rein- 

ROUND + FLAT Dies Sh a forcement, the glossier the surfac< 

SINGLE COLOR . —_ . and the less distinct this matte ap- 
MULTIPLE COLOR | pearance will be. 

APPLICATIONS: i Many molds that run efficient!) 
WIRE PROTECTION : with standard polystyrene or othe! 





*\ Acetate Foam * 
FLEXIBLE HANDLES KC thermoplastics have been operated 


TOYS © JEWELRY © LAMPS ‘ ‘ oe 
successfully with this materia 
FURNITURE © INDUSTRIAL a Fabricate, Molded, Extruded Shapes : y ; : ; 
needing only minor adjustments o! 


anate Foam * 
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Extrusion 


CELLULOSE ACETATE AND BUTYRATE* 





N IMPORTANT consideration in the 

continuous extrusion of any shape 
is the complete drying of the mate- 
rial. Insufficient drying causes sur- 
face imperfections and bubbles in 
the extruded product; the material 
surges from the orifice, and the ex- 
truded shape tends to distort. The 
hopper dryer illustrated in Fig. 1 
was developed to insure proper dry- 
ing of pellets. By reference to the 
illustration it will be seen that com- 
pressed air is supplied into an an- 
nular space at the bottom of the 
hopper and passed through a per- 
forated metal plate into the pellets. 
The air is heated to a temperature 
of 155° to 170° F., depending on the 
flow hardness of the material, and 
percolated upward through the 
pellets, escaping at the top of the 
hopper. The drying capacity of such 
a hopper dryer should be 50 percent 
greater than the rated capacity of 
the extrusion machine in pounds 
per hour. If a continuous feed to 
the hopper is not practicable, it 
should be replenished at a rate to 
insure that the pellets remain in the 
hopper for a minimum time of one 
hour. For example, the hopper ca- 
pacity on a 3%-in. Royle extruder 
with a 36-in. screw is 150 lbs. which 
safely allows 50 lbs. of pellets to feed 
into the machine before the hopper 
is replenished. It has been found 
that 80 c.f.m. of free air is required 
to obtain thorough drying. 

The air is taken from a com- 
pressed-air line supplying 80 Ibs. 
per square inch pressure, passed 
through a water separator to entrap 
moisture, and then through an 
open-coil electrical heater. The 
heater used with the hopper dryer 
illustrated is of 12 kilowatt capacity 
and has been found to be adequate 
for heating the drying air required 
for an extrusion rate of 100 lbs. per 
hour. Following the heater is a 
hand-controlled valve by which the 
flow of air into the hopper is regu- 
lated manually. With the tempera- 


*Information for this article was supplied by 
Eastman Chemical Products, Inc. 


ture of the air entering the hopper 
ranging from 155° to 170° F., the 
volume of air ranges from 60 to 90 
cubic feet per minute with a pres- 
sure of 5 to 8 in. of water in the line. 

Where compressed air is not 
available it is practical to use air 
which has been blown through a 
filter and then through a fintype 
heater. This method of heating and 
supplying air to the hopper dryer 
has been used satisfactorily, al- 
though the use of compressed air 
provides for easier control of the 
temperature and rate of flow. 

The perforated metal plate in the 
hopper may be removed easily for 
cleaning. To prevent the pellets 
from channeling down the center, a 
baffle plate is placed at the bottom 
of the hopper to spread the pellets 
toward the outer circumference of 
the perforated plate. 

The hopper dryer is considered to 
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Fig. 1—Special hopper developed to 
insure proper drying of material 


have the following principal acvan- 
tages over a tray dryer or a con- 
tinuous belt dryer: First, the heated 
air surrounds each pellet in the hop- 
per dryer, which insures uniform 
drying and eliminates the condition 
frequently prevalent in tray drying 
whereby the top layer of pellets 
melts enough to stick together and 
prevent the bottom layer from dry- 
ing completely. This condition could 
occur, of course, with a hopper drye: 
if the air temperature is not prop- 
erly controlled, but normally it is 
not a problem. Secondly, when ma- 
terial is transferred under very hu- 
mid conditions from a tray dryer to 
an unheated hopper, the pellets may 
absorb some moisture during the 
time they are feeding into the ex- 
trusion machine. Thirdly, pellets 
transferred from a tray dryer fre- 
quently will vary in temperature to 
such a degree as to cause non-uni- 
form flow in the extrusion machine 
The uniformly heated pellets in a 
hopper dryer will insure a more 
uniform temperature condition at 
the feed section of the extruder. 
Finally, the completely closed hop- 
per dryer provides maximum pro- 
tection against contamination of the 
material. 

For the above reasons, and from 
successful operation, the hopper 
dryer can be recommended as a 
proved piece of equipment. 


Sheeting Extrusion 

One of the most important princi- 
ples to be emphasized in sheet ex- 
trusion is exact control of tempera- 
tures in the extruder and the die 
From Fig. 2 it can be seen that there 
are three sections of the extrusion 
machine: the feed section, which is 
cooled by water at room tempera- 
ture, the preheating section, and the 
melting section. The preheating sec- 
tion and the melting section are 
heated by a single source of circu- 
lating hot oil. Although the oil 
heater is operated at a specific tem- 
perature, the operating tempera- 
tures are controlled by regulating 
the flow of oil into the preheating 
and melting sections. For example, 
when extruding Tenite butyrate 
formula 205 in H2 flow, a material 
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Fig. 2—Set-up for extrusion of acetate and butyrate sheet stock. Note that bottom 
edge of die is cut at an angle so that die opening is close to the pull-out rolls 


frequently used for sheet extrusion, 
the temperature of the preheating 
section might be 385° F. and that of 
the melting section 400° F. In this 
case, the temperature of the oil 
would be maintained at 400° F. 
Since a circulating hot oil system 
has been used almost exclusively for 
experimental extrusions, a compari- 
son with electrical heaters is not 
feasible. One advantage of circulat- 
ing hot oil is its ability to extract or 
absorb heat from the extruder 
where frictional heat from the screw 
has caused it to become overheated. 
In the extrusion of acetate or buty- 
rate material frictional heat from 
the screw must be taken into ac- 
count. 

Since the necessity for proper 
temperature control is a basic re- 
quirement known to all who mold 
or extrude thermoplastic materials, 
a broad discussion of the subject 
will not be attempted. However, it 
is well to mention that wherever 
heat is applied, a thermocouple is 
attached to the heated piece to con- 
trol the temperature. A band heater 
is used on the adapter connecting 
the cylinder to the die. It is con- 
trolled by a thermocouple connected 
to a regulator. No heat is applied to 
the screw. Both strip heaters and 
inserted heaters have been used 
successfully for heating the die. 

In Fig. 2 it will be noticed that 
the die protrudes very close to the 
top surface of the top pull-out roll. 
The bottom edge of the die is cut at 
an angle to permit the die to extend 
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to within 3 in. of the pull-out rolls. 
With the nozzle that close, the sheet 
can be run at a higher temperature 
than would otherwise be the case 
and dropped on these rolls without 
difficulty. The temperature of the 
pull-out rolls is controlled by a cir- 
culating hot water system. To pre- 
vent condensation of plasticizer and 
yet not have the sheet adhere to the 
roll, the temperature is kept as high 
as possible. The smooth surface of 
the highly polished chrome-plated 
rolls is imparted in some degree to 
the extruded sheet. A die very close 
to the pull-out roll as shown in Fig. 
2 has improved the surface finish of 
extruded sheeting to a noticeable 
degree. 

The slitting and wind-up arrange- 
ment are quite common and require 
no comment other than to point out 
that the double set of rolls before 
and after the slitters serve to hold 
the sheet firm while it is being cut. 
Also, the rotary slitters cut a very 
straight and smooth edge. 

Surging, or uneven flow of ma- 
terial from the extruder, has been 
one of the most difficult problems 


encountered in sheet extrusion. To 
a considerable degree, surging is 
caused by an uneven discharge of 
material from the screw. Figure 3 
illustrates a simple device that has 
been found to improve greatly the 
flow of material from the screw to 
the die. This removable tip is fas- 
tened to a standard screw by drill- 
ing and tapping the end of the screw 
to receive the tip as shown in the 
illustration. The material feeding 
from the flights of the screw must 
pass through the slots in the throt- 
tling tip, thus breaking up the rope 
of material formed by the flights of 
the screw. This results in the mate- 
rial being more thoroughly worked 
and delivered to the die in a more 
uniformly heated mass. The custom- 
ary screen and backing grid are 
placed just forward of the throttling 
tip. Experience has proved that this 
simple device maintains a_ back 
pressure on the screw which serves 
to restrict the flow of material ap- 
proximately 30 percent. Also, it ap- 
pears to prevent a cold mass of ma- 
terial from being deposited on the 
screen and partially plugging it un- 
til the material becomes sufficiently 
heated to pass through. The im- 
proved results were first observed 
when extruding sheeting 0.040- to 
0.060-in. thick. Formerly, without 
the tip, this sheeting could not be 
extruded without ripples forming in 
the center of the sheet. With the 
screw tip installed, hardly a trace of 
ripples could be seen. 

The flat-die sheet extrusion set- 
up in Fig. 2 shows the pull-out rolls 
mounted as close as possible to die 
and with no cooling rings. 

Figure 4 shows the 28-in. flat 
sheeting die with which best results 
have been obtained to date for ex- 
truding 0.001- to 0.030-in. sheeting. 
Inserted electrical heaters half as 
long as the die is wide are used for 
heating the die. Eight heaters are 
used—four inserted from one end of 
the die and four from the other end. 

(To page 112) 





Fig. 3—Uniform flow of material from extrusion screw to die is greatly improved by 
the addition of a removable tip (left) through which the material must pass 
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Fig. 4—Flat sheeting die has 8 heaters 


It is considered that this positioning 
of the heaters allows for varying the 
temperature of the die, and it has 
been found to be advantageous to 
maintain a slight temperature dif- 
ferential between the front set of 
heaters and the set nearest the ex- 
truder. For example, when extrud- 
ing Tenite butyrate formula 205 in 
an H2 flow, the temperature of the 
front set of heaters is maintained at 
385° F. and the back set at 400° F. 

As mentioned previously, the 
greatest difficulty with flat-die sheet 
extrusion is to get uniform distri- 
bution of the hot material across the 
entire width of the die. There is a 
great tendency for the material to 
flow directly through the center, 
thus causing the sheet to be thicker 
in the center section. On heavy 
gage sheeting it causes ripples in 
the center of the sheet. In order to 
overcome this difficulty, a restric- 
tion is maintained just behind the 
die lips. This restriction forces the 
hot material to flow laterally across 
the width of the die before flowing 
on into the lips. Also, it maintains a 
back pressure on the material, 
which results in the elimination of 
voids and bubbles before the mate- 
rial reaches the die lips. Together 
with the throttling tip previously 
described, this restriction has made 
possible the extrusion of sheeting 
free of ripples or “clouds.” A “cloud” 
is caused by a variance in thickness 
that may be easily recognized as 
light or dark waves in a translucent 
sheet. This principle of restricting 
the flow of material before the die 
lip is particularly important in the 
extrusion of the thicker gages of 
sheeting. The efficiency of the prin- 
ciple has been further demonstrated 
and proved in the extrusion of 
heavy-wall tubing. 
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A basic necessity in extrusion is 
to deliver a uniformly-heated mass 
of material to the die and keep it 
uniformly heated until it emerges 
from the die lips. For that reason, 
thick sections must be avoided. The 
offset section preceding the restric- 
tion where the material flows later- 
ally in the die is kept relatively thin 
and yet it serves as a reservoir of 
material to maintain a constant 
pressure on the die lip. The change 
in flow characteristics with slight 
changes in temperature, together 
with the fact that the material is a 
poor heat conductor, presents real 
problems in maintaining a_uni- 
formly-heated mass in the die. 

Sheeting from 0.001- to 0.125-in. 
in thickness has been extruded with 
the flat die. The process for ex- 
truding very thin sheeting 0.001-in. 
thick differs from that for the 
thicker gages in that the sheet is 
drafted to the thickness desired. 
The die lip opening is 0.006-in. and 
from the 28-in. die lip the sheet is 
drafted to 22-in. in width at rates 
of 50- to 75-feet per minute. Al- 
though width has to be sacrificed in 
this process, the sheeting produced 
is of very good quality. The greatest 
difficulty experienced was in slitting 
and winding the sheeting without 
wrinkiing it. However, it was found 
that by careful alignment of all rolls 
and maintaining a slight tension 
on the wind-up, the thin sheeting 
could be wound in smooth rolls. 
While the quality of this thin sheet- 


040” TO 060" THICK SHEETING 


ing is not equal to that of sc lven; 
roll coated sheeting, it is consiered 
to be suitable for a wide vari ty of 
wrapping applications and for thin- 
film lamination work. 

To extrude 0.040- to 0.125-in 
sheeting, the die lips were changed 
as shown in Fig. 5. The broken lines 
indicate the changes in land length 
for extruding the thicker gages of 
sheeting. For thicknesses of ().040- 
in. and above, the die lips illus- 
trated in Fig. 4 did not offer enough 
resistance to the flow of material to 
obtain a uniform sheet. In Fig. 5, the 
necessary resistance to flow is pro- 
vided by the increased land length 
The protruding die lips permit de- 
livery of the sheet to within 3 in. of 
the pull-out roll, which prevents 
drafting of the sheet under its own 
weight. 

In general, the thicker the sheet- 
ing the longer the land required. For 
extruding sheeting in a number of 
thicknesses, the land lengths and 
orifice openings should be approxi- 
mately as follows: 


Sheet Orifice Land 
thickness, opening, length, 
in. in. 


0.010 0.010 
0.020 0.022 
0.030 0.034 
0.040 0.045 
0.060 0.045 
0.080 0.070 
0.100 0.085 
0.125 0.110 
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ig. 5—How die lips were changed for extrusion of thicker sheeting 
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Fig. 6—Set-up for extruding 4-in. acetate or butyrate tubing. Electric band, strip, or inserted heaters are used on die 


While this rule of orifice design 
s generally true, it cannot be over- 
looked that on sheeting from 0.020- 
) 0.125-in. thick, there is consider- 
ibly less drafting from a flat die 
than from a round die. For this rea- 
son, an orifice opening of 0.040-in. 
can be used to extrude sheeting of 
greater than 0.040-in. thickness. For 
example, in extruding 0.060-in. 
sheeting it was necessary to use a 
long land and 0.045-in. orifice to ob- 
tain best results. Back pressure 
was built up by the long land, which 
caused the sheet to become thicker 
after emerging from the orifice. The 
sheet was not drafted. With a nor- 
mal orifice opening of 0.060- to 
0.065-in. the back pressure was not 
sufficient to prevent surging. How- 
ever, had the heating capacity of 
the extrusion machine been greater, 
thus allowing a higher extrusion 
rate in feet per minute, the condi- 
tions for extruding 0.060-in. sheet- 
ing might well have been on a nor- 
mal basis. 

Experience has proved that 0.001- 
in. sheeting can be extruded with a 
thickness variation of not more than 
0.00025-in. crosswise or lengthwise. 
On medium-thickness sheeting of 
0.020-in. the thickness variation can 
be held to not more than 0.002-in. 
and to not more than 0.003-in. varia- 
tion on the thicker gages from 
0.)40- to 0.125-inch. These are con- 
servative figures well within reach 
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of any extrusion process that has 
been properly designed and is being 
properly operated. 


Pipe and Tubing 


Figure 6 shows the equipment for 
extruding 4-in. acetate and buty- 
rate tubing. For the extrusion of 
tubing there is the same need to dry 
the material and control tempera- 
tures as in the extrusion of sheet- 
ing. The same type of hopper dryer 
is used and circulating hot oil is 
the heating medium used on the ex- 
truder. Electrical band, strip, or in- 
serted heaters are used on the die. 
The screw illustrated is the one in 
the machine used for our experi- 
mental tubing extrusions and in- 
cludes a torpedo tip. A throttling tip 
as shown in Fig. 3 would serve the 
same purpose as the torpedo tip, 
which is to restrict the flow of ma- 
terial and maintain a back pressure 
on the extruder to lessen surging. 

The problem of keeping the ex- 
truded tubing round until the tub- 
ing could become self-supporting 
suggested several possible solutions. 
For example, the tubing could have 
been extruded over a mandrel and 
cooled with water or air, or it might 
have been extruded directly into 
water and quickly chilled into 
shape. However, it was found that 
the rather simple process shown in 
Fig. 6 produced an easier solution 
and a tougher pipe. The pipe is first 


cooled only slightly and held in 
shape by the three inside cooling 
rings. Air at 180° F. and 20 p.s.i. 
pressure is supplied by a pipe run- 
ning through the center of the in- 
side die ring to the three inside 
cooling rings. This heated air is sup- 
plied also to the first outside cool- 
ing ring. The other three outside 
rings are supplied with compressed 
air at room temperature. This 
method of cooling is considered to 
have a definite advantage over other 
possible methods in that the heavy 
tubing is not chilled to set up strains 
and cause brittleness. The tubing is 
supported by the hot compressed air 
supplied to the inner rings. These 


Fig. 7—Offset die for 4-in. tubing 
used in extrusion set-up in Fig. 6 
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Tenite tubing or pipe from 2 in 
in diameter to 6 in. in diameter can 
be extruded from a single die body 
such as the one illustrated in Fig- 
ures 6 and 7. With another die body 
of the same design, tubing from 12 
to 2 in. can be extruded. Thus, tw: 
die bodies are sufficient to extrude 
a range of pipe sizes from %-inch 
to 6 in. in diameter. The drawings 
shown represent the equipment 
used for the extrusion of 4-in. Te- 
nite tubing. To extrude other sizes 
of tubing, the inside and outside die 
rings are replaced by a set of rings 
of appropriate size. In general, the 
dimensions of the die rings are such 
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Fig. 8—Two extruders feed one die to produce variegated strip 


that the inside diameter and outside 
diameter of the finished tubing will 
be slightly smaller than the die 
dimensions. 

The drawings shown in Fig. 6 and 
7 are used for the extrusion of 4-in. 
Tenite pipe. To extrude other sizes, 
the inside and outside die rings are 
replaced by a set of appropriate size. 
In general, the dimensions of the 
die rings are such that the inside di- 
ameter and outside diameter of the 
pipe or tubing extruded will be 
slightly smaller than the die dimen- 
sion. 

The flow restriction principle pre- 
viously discussed under the extru- 
sion of sheeting is also used in the 
offset tubing die. In fact, it was from 
the experimental extrusion of %4-in. 
wall tubing that the idea of flow re- 
striction evolved. Without such a 
restriction, the tubing wall was filled 
with bubbles and voids. After the 
restriction was introduced, the bub- 
bles and voids were eliminated with 
the result that a solid, uniform wall 
was obtained. The long land of the 
offset tubing die also bears out the 
general rule, mentioned in the dis- 
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cussion of sheet extrusion, that the 
land must be lengthened as the 
thickness of the material extruded 
is increased. 

Some questions may occur to the 
reader when considering the merits 
of the above process as compared 


to other methods. For instance, 100 
cubic-feet-per-minute of free air is 
required to cool 4-in. I.D. pipe with 
a %4-in. wall thickness and the cost 
of supplying such a quantity of com- 
pressed air might be questioned. 
Even with a cost of approximately 
$2,000 for a compressor, the cost of 
operating the installed unit per 
pound of pipe extruded would not 
exceed 2% mills. It is considered 
that this small cost is offset by the 
simplicity of the operation and the 
assurance of obtaining a pipe rela- 
tively free of strains. Experience has 
shown that very brittle pipe can be 
granulated and _ re-extruded into 
very tough pipe, with the improve- 
ment being due to nothing more 
than extruding without setting up 
strains. 

It must be emphasized that the 
process as illustrated is not a cure- 
all for strain-free pipe and it should 
be recognized that even with heated 
air to provide gradual cooling, care 
must be used to avoid strains. Only 
the least amount of air necessary to 
support the pipe and control di- 
mensions should be used. It is 
little short of amazing how attention 
to small details can make such a 
great difference in the quality of an 
extruded product. It is well to keep 
a very complete record of the exact 
methods by which satisfactory re- 
sults are obtained. 

The problem of dimension toler- 
ance has seldom arisen on installa- 
tions where Tenite pipe has replaced 
metal pipe. Diameter and_ wall 
thickness of 4-in. diameter pipe can 
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Fig. 9—For extrusion of variegated strip, the filler material is fed through special tip. 
Slotted flights of adapter deliver splotches of filler into stream of base material 
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be held to plus or minus 0.015-inch. 
In the smaller sizes of pipe much 
less tolerance would be required. 


Variegated Strip 


The object of another group of 
experiments was to extrude con- 
tinuously a strip having a variegated 
pattern comparable to the 
shell variegations com- 
monly used for spectacle frames. In 
this work, two extruders were used 
to force the material simultaneously 
into one die, as illustrated in Fig. 
8. A 2'-in. extruder was utilized for 
extruding the light-amber colored 
base material and a 2-in. extruder 
for the darker colored filler. 

The first efforts produced a vari- 
egated strip but the filler appeared 
as diagonal and _ regular 
across the width of the strip. An- 
other difficulty was that the filler 
made a black edge on the strip as 
it fed across from the smaller ex- 


color 
simulated 


stripes 


truder into the main stream. 

The black-stripe edge was elim- 
inated by putting a liner in the die 
in order that the filler would be 
carried past the edge of the stream 
of base material before being ex- 
truded from a slot in the liner. The 
filler could not then blacken the 
edge of the finished strip but was 
smeared into the base material. 

In order to effect a broken-splotch 
pattern of filler in the base, the 
screw in the filler extruder was cut 
off and a special tip 4-in. long was 
attached. The flights on this tip were 
slotted as shown in Fig. 9 so that 
small splotches of filler were deliv- 
ered into the stream of base mate- 
rial to create a broken or variegated 
pattern. Several different tips with 
the flights slotted in various ways 
were used to produce varied effects. 

The pattern can be changed by 
using a softer- or harder-flow ma- 
terial for the filler, different color 
for the base or filler, or by changes 
in the speed of the screws of either 
machine. These variations change 
the concentration of filler in the 
base material, or the number of 
splotches per inch. To change the 
orientation of the splotches in the 
base, the flights of the screw tip 
must be altered. 

The technique of extruding vari- 
egated strip requires little com- 
ment. The process makes possible 
the continuous extrusion of a vari- 
egated strip of uniform color pat- 
tern and one that can be reproduced 
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from one run to the next. Also, by 
altered die design, the process could 
be utilized to extrude variegated 
rods. Most all of the variegated 
plastic produced in the past has been 
solvent block-pressed and planed 
sheeting. Variegated strip extrusion 
should be of interest to those who 
used that product. The possibilities 
of making variegated sheet stock or 
variegated rods at considerably less 
expense would appear to be attrac- 
tive to some processors. Also by 
using this general design with alter- 
ations to the die, it should be possible 
to produce strips or rods of two or 
more solid colors not smeared into 
each other. However, in our experi- 
mental work only variegated strips 
have been produced and these ad- 
ditional suggestions are mentioned 
merely as possibilities of the process 
and equipment. 


The subject matter contained herein is for infor 


mation on and none of the statements contained 
e considered as 4 
use of 


ecommendation 


ure any product, method 


any valid patent now 


in force or which may issue in the future 
statement contained herein should be cor 
a recommendation for any action or an 
molders, extruders, fabricators or others 
independent investigation and adoption by 
such safety instructions and precautions a 
necessary in the particular circumstances 
property and health against such hazards 
nvolved in the handling and use of ar 
method or apparatus mentioned herein 
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NYLON* 


N YLON is the generic name for all 
materials defined scientifically as 
synthetic fiber-forming polymeric 
amides having protein-like chemical 
structure, derivable from coal, air 
and water, or other substances, and 
characterized by extreme toughness 
and §trength. 

Nylon molding powders differ 
greatly in physical properties, and 
consequently each type (Table I) 
must be treated differently in extru- 
sion. The high-melting-point types 
have comparatively sharp melting 
points and low viscosities at melt 
temperature. The lower-melting- 
point nylons, on the other hand, are 
more similar to other thermoplastics 
in their properties and physical be- 
havior. 


Nylon Extruders 


Figure 1 illustrates the component 
parts of a typical nylon extruder, 
in which granulated material is fed 
to the hopper, conveyed forward by 
the rotating screw, heated and sof- 
tened by the heated cylinder, and 
forced through the die by the action 
of the threads of the screw. 

Screens and a breaker plate re- 
strict the flow of-plastic to help 
maintain uniform output and to fil- 


* This article was prepared by Polychemicals Dept., 
E. I. du Pont de Nemours & Co., Inc. 


ter out contamination. A head o: 
crosshead holds the die. 

The nylon screw in Fig. 1 and 
screw No. 2 in Fig. 2 (p. 117) have 
increasing root diameters from the 
hopper end to the head end in order: 
to compact the granulated nylon as 
it melts. The last three flights have 
a shallow, constant depth. This sec- 
tion helps meter the flow and keeps 
the material spread thin to maintain 
uniform melt throughout the entire 
run. 


Extruder Components 

The design of the barrel and the 
type of heating equipment are im- 
portant for the proper extrusion of 
FM-3001, FM-3003, FM-7001, and 
FM-10001. These nylons require bar- 
rel temperatures of 550° F. or higher 
and consequently oil-heated extru- 
ders have been found to be unsatis- 
factory. Also, comparatively long 
barrels are desirable, in order to in- 
troduce the great amount of heat 
required without having to use tem- 
peratures close to the decomposition 
point of nylon. Practically no fric- 
tional heat is created by these ny- 
lons. The barrel should be free from 
external flanges, which radiate 
sufficient heat to cause variation in 
flow and freeze-offs. The most satis- 
factory barrel for nylon is a one- 


Extrusion 








Sics ma- 
mn mold- 
nh see p 


t Index 


of vari- 


STICS 29 


ding ip 
Ss 26, 87 


acetate 
ate,” by 
r World 


ets and 


rd, SPE 


1ead 01 


1 and 
1) have 
‘om the 
n order 
ylon as 
ts have 
nis sec- 
1 keeps 
laintain 
> entire 


s 

ind the 
ire im- 
sion of 
1, and 
re bar- 
higher 
extru- 
nsatis- 
y long 
* to in- 
f heat 
e tem- 
osition 
o fric- 
se ny- 
e from 
-adiate 
tion in 
 satis- 
1 one- 


rusion 


SSHEAD THERMOCOUPLES 


=. 


x 


ee 


A <= Ss tet ste tr ‘_| 
et FRONT HEAT ZONE — BACK HEAT ZONE he 


— HEATER 
— SCREEN PACK 
_— BREAKER PLATE 
— HEATER 


dnp 4 ¢ 4 


HERMOCOUPLE HEATER BANDS 
POSITION OF DIE HEATED CYLINDER SCREW a o, 
— HEATER HARDENED LINER 


DRIVE MOTOR, VARIABLE-SPEED DRIVE, 
AND GEAR REDUCER 


f 
) 


«2 
— 
| 
po 

- — 

re 


fl 


Y4 PPP 








hisdtieshsists 


Fig. 1—Most satisfactory extruder for nylon has a one-piece barrel without external 
flanges. Heater bands should be controlled by proportioning-type instruments 


piece barrel, which has no flanges, 
heated by electrical band heaters as 
shown in Fig. 1. These heaters 
should be controlled by proportion- 
ing-type instruments, one to each 
zone. Two zones are adequate on 
2-in. and smaller extruders, but 
larger extruders should have more 
zones 

The great importance of the de- 
sign of the screw is demonstrated in 
Table II, which shows the rates of 
extrusion of a nylon of high melting 
point (FM-3003) by screws of four 
different designs illustrated in Fig. 
2. Similar data for a nylon of lower 
melting point are presented in Table 
III, page 125. 

The information on machine ca- 
pacities shown in Tables II and III 
was taken under the following con- 
ditions: 1) temperatures were those 
of back section of barrel, front sec- 
tion, and die; 2) diameter of orifice 
was 0.325 in.; 3) screen pack was 
one 80-mesh, six 120-mesh, and one 
80-mesh for FM-3003; 4) screen 
pack was one 80-mesh, three 100- 
mesh, and one 80-mesh for FM- 
6503; 5) the four screws used are 
shown in Fig. 2. 

Each figure for lb. per hr. is the 
average of two or more 5-min. runs 
under the conditions shown. Under 
each set of conditions, additional 
runs of ten 10-sec. periods were 
taken to check short-period varia- 
tion in flow. All values shown repre- 
sent conditions of steady flow with 
the nylon free from bubbles and not 
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discolored. Absence of data on the 
chart indicates that performance 
under the given conditions was de- 
ficient in one or more of these re- 
spects. For the low viscosity high 
melting temperature nylon such as 
FM-3003, the best results were ob- 
tained with the screw designated 
No. 2 in Fig. 2, and described further 
in Table IV, page 125. 

The depth of this screw is %s-in. 
at the hopper end and decreases 
slightly in a constant taper to the 
metering section. There is a sudden 


step (Section A-A in Fig. 2) at the 
beginning of the metering section, 
which consists of a section of con- 
stant depth of “42 inch. The screw 
has a constant pitch, and the com- 
pression ratio is approximately 4 to 
1. The theory behind this design is 
that a shallow screw will allow 
better transfer of heat through the 
nylon, which has a low coefficient of 
heat-transfer. The metering section 
helps to maintain back pressure and 
thus a uniform flow. This section is 
required because nylon has a sharp 
melting point and because, once 
melted, the nylon becomes very 
fluid. Thus the temperature cannot 
be lowered at the head end of the 
machine to raise the viscosity of the 
plastic. 


Special Screw 

Almost without exception, all jobs 
involving the extrusion of nylons of 
the higher melting points, such as 
FM-3001, FM-7001, and FM-10001, 
require the special screw (No. 2 in 
Fig. 2), and the extrusion of nylons 
of lower melting point, which can 
be carried out with standard screws, 
is benefited as to quality by using 
this same special screw. 

The critical dimensions of the 
special screw for a 3%4-in. cylinder 
are shown in Fig. 2. The correspond- 
ing dimensions of screws of the same 
design in other sizes are given in 
Table IV. 

In designing a screw from Fig. 2, 
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Fig. 2—Four screws of different designs used in study of extrusion rates of nylon. See 
Tables Ii, I11, and IV (page 125) for further data on dimensions and on machine capacities 


117 














WALJOHN PLASTICS ine. 


LEADERS IN THE FIELD OF EXTRUDED PLASTICS 


MANUFACTURERS OF 


TOUREX™ 


NEW EXTRUDED VIRGIN VINY! PLASTIC BINDING 


FOR LUGGAGE, BELTING, WELTING, 
ANY INDUSTRIAL SHAPE 
Custom-made to suit any specification in matching or con- 


trasting “‘non-migrating” colors. Comes with no raw edges 
—All Ready to Apply. 








distributed throughout the U.S.A. by 


STUDNER BLUMENTHAL CO. 
920 Broadway, New York 
Call—ORegon 3-1990 


AND MANUFACTURERS OF 


WALPIPE 


“THE PLASTIC PIPE OF CHARACTER” 














MADE OF 


TENITE BUTYRATE — POLYETHYLENE 
KRALASTIC — OTHER PLASTICS 


Made of all virgin plastic materials, according to rigid 
engineering specifications, with FITTINGS to match. 


FREE: Send for our booklet, “Facts You Should Know About 
Plastic Pipe.” It gives the very latest information to help 
you in your selection, installation and use of Plastic Pipe. 


Walpipe is sold only by authorized Walpipe dealers 
and distributors throughout the world. For one nearest 
you, write directly to: 


WALJIOHN 
INDUSTRIAL DIVISION OF =) oe ee on 


e 
= 
7% 











screw No. 2, and Table I\_ the 
following additional information 
should be utilized. 

1) The length of the metering see. 
tion is approximate. Three {lights 
are believed to be the absolute 
minimum. 

2) The length of the screw depends 
on the length of the extruder barre], 

Improper screw design causes 
bubbles, variation in flow, and some- 
times severe bridging, which inter. 
rupts the flow. The design discussed 
here has been proved to give much 
greater rates at steady flow than 
older designs, and fewer bubbles. 
For instance, the 3%-in. screw has 
extruded 80 lb. per hr. of FM-3003 
and FM-10001, whereas the best 
rate with screws of former designs 
was 30 to 35 lb. per hour. 


Screen Packs 

The screen pack for FM-10001, 
FM-3001, FM-3003, or FM-7001 
consists of one 80-mesh screen, four 
to six 120-mesh, and one 80-mesh. 
Three or four 100-mesh, between 
two 80-mesh, would be sufficient for 
FM-6503. Equivalent packs made up 
of screens of different meshes are 
entirely satisfactory. In general, the 
larger the die opening, the finer the 
mesh of screens required. The 
screen pack also filters out any for- 
eign matter that may enter the 
hopper. 

Straight-head operation is gener- 
ally not suitable for extrusion of 
nylon. A typical crosshead for ny- 
lon, shown in Fig. 3, is small, and 
its temperature should be precisely 
controlled by a proportioning-type 
instrument. A tubing or wire-coat- 
ing die is shown in Fig. 4, page 121. 
Die land must be short, about ‘4¢ to 
¥g inch. Figure 5 (p. 122) shows a 
typical die for extruding a nylon 
shape. Special crossheads and dies 
are not required for extrusion of 
FM-6503, which can be extruded 
from more conventional thermo- 
plastic equipment. 


Moisture in Molding Powder 


All nylon extrusion powders are 
sensitive to moisture, although some 
types have higher rates of absorp- 
tion than others. The powder is 
shipped in 22.5-lb. sealed cans, 
which should not be opened until 
the powder is to be used. Unused 
powder should be placed in a mois- 
ture-tight container. 

It is possible in the extrusion of 
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Table I—Nylon Molding Powders. 





Extrusion 


temperatures 


450-550° F 
450-550 
475-525 
375-425 
475-550 
550-625 


Remarks 


more flexible, more water-resistant than FM-10001 
heat-stabilized FM-3001, used for wire-coating 
used for wire-coating 

extrusion grade of flexible type 

used for wire-coating 

stiff; high temperature-resistance 





tions to use the powder taken 
from the can. If the nylon 
emain in an open hopper for 
than one hour, it may be neces- 


to pre-dry it to extra low mois- 


content to allow for the 
ture it will pick up from the air. 

If drying is necessary, it should 
be done at a temperature in the 
neighborhood of 180° F. Higher tem- 
peratures discolor the material, and 
ire of little help since the drying 
time is determined by the rate of 
diffusion. The drying time will range 
from one hour to several hours, de- 
pending upon how long the powder 
has been exposed to moisture and 
the required moisture content im- 
posed by the 
shape. Molding powder should be 
dried on trays filled to a depth of not 


| ™ more than one inch to insure ade- 
quate drying. 


Reuse of Scrap 

Nylon scrap, providing it is clean 
and not decomposed, may be reused. 
t should be ground to a form ap- 
proximating the bulk density of vir- 
gin molding powder and dried. Film 
scrap, then, would require drying, 
re-extrusion, and pelletizing before 
reuse. Care should be taken to avoid 
accidental mixture of different types 
of nylon. 


dimensions of the 


Methods of Extrusion 
Coating of wire and cable—FM- 
3003, FM-3606, and FM-7001 are 
ised for coating wire. As a primary 
insulation on small wire, nylon can 
be applied at very high speeds and 
in very thin coatings. A rate of over 
1600 ft. per min. has been achieved 
ith suitable -take-off equipment, 
nd a thickness of half mil is pos- 
ble. When nylon is applied as a 
mary insulation, good adhesion 
tween nylon and wire can be ob- 
ined by preheating the wire by re- 
stance heating or radiant heating. 
Smaller wires can be coated while 
issing vertically downward into a 


which 
ndable 
vacuum 


Nylon 


quench bath. The water level should 
be raised to within an eighth of an 
inch or so of the die. For larger wire, 


Thermocouple 
Well —+ 


or where existing equipment dic- 
tates, horizontal operation is best. 
The usual method is shown in Fig. 6. 

Figure 7 (p. 122) shows the cross- 
head and die assembly for coating 
wire with nylon. Vacuum is applied 
between the wire and guider tip in 
order to pull the flowing cone of 
plastic close to the die. By so doing, 
a smoother coating is achieved, and 
adhesion may be improved. 

Dies similar to the one shown in 
Fig. 4 are used. The annular space 
between the guider tip and the die 
at the point where the molten nylon 


Fig. 3—Typical cross-head die for extrusion of nylon is small and incorporates a 
thermocouple for precision temperature control by a proportioning-type instrument 
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ig. 4—Tubing or wire-coating die for extrusion of nylon has short lands 











Fig. 5—Die for extruding a nylon shape 


is extruded upon the wire should 
have a thickness between five and 
ten times the desired thickness of the 
coating on the wire. The wire passes 
through the head faster than the 
molten nylon is fed upon it, and 
thereby the thickness of the layer of 
nylon is reduced as it is being de- 
posited. Thus the thickness of the 
coating is controlled by correlating 
extrusion and take-off speeds. 

Between the quench bath and 
take-off the wire is generally spark- 
tested for breaks in the insulation. 

The same methods are used for 
extruding a nylon jacket over a pri- 
mary insulation, instead of directly 
on the metal. 

FM-6503 and modifications of it 
have been used extensively for coat- 
ing cable. These nylons differ from 
high melting temperature, low vis- 
cosity type nylon in that they remain 
tacky for a while after leaving the 
dies. Therefore, they require a long 
quench bath and sufficient time be- 
tween extrusion and windup so that 
their surface will cease to be tacky. 
The time required for the surface to 
set depends on the thickness of the 
coating and the temperature of ex- 
trusion. About 1% min. is usually 
required before handling. 
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Tubing—Tubing of FM-3001 and 
FM-10001 is produced * by the 
method shown in Fig. 8. Extrusion 
vertically downward into a water- 
bath has been successful only when 
arranged so that water inside the 
tube is maintained at about the same 
level as the water outside the tube. 
Application of air to keep the 
tube from collapsing causes blow- 
outs between the die and the water- 
bath because of the fluidity of the 
nylon. 

The method illustrated in Fig. 8 
provides horizontal extrusion into a 
quench bath by leading the tubing 
into the bath through a horizontal 
pipe set slightly below the water 
level. The pipe should have an in- 


WIND-UP = CAPSTAN «SPARK TESTER 


COOLING TROUGH 


side diameter “46 to %& in 
than the outside diameter of 
lon tube being produced. 
pipe will allow too much 
through the pipe and make tl 
difficult to start. 

Air under regulated pressure jp. 
troduced into the tubing through an 
open end “T” makes possible the 
production of a small variety of sizes 
and wall thicknesses with a single 
die. The open end “T” is immersed 
slightly below the water level of 
a graduate or any vessel. Any sur. 
ges of air pressure will bubble out 
through the water. 

The tubing die is the same as the 
wire-coating die shown in Fig. 4 
Diameter and wall thickness are de- 
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Fig. 6—Horizontal set-up for coating wire or cable with nylon has provision for pre- 
heating wire to insure good adhesion. Heating can be either resistance or radiant type 
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Fig. 7—Cross-section of cross-head die assembly for wire coating with nylon shows 
vacuum arrangement for pulling the flowing cone of material close to the dic 
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Fig. 8—Set-up for extrusion of nylon tubing, using air under regulated pressure to make 
possible the production of a variety of sizes and wall thicknesses with a single die 











Fig. 9—Details of sheeting extrusion die developed especially for handling nylon. 
With such a die, all commercial types of nylon molding powder can be extruded 
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Fig. 10—In the extrusion of sheet from the more fluid types of nylon materials, the 
set-up is so arranged that the sheet is extruded directly into a water quench bath 
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termined by size of die, spc ds of 
screw and take-off, and amc int of 
air introduced. Tubing of F).!-6593 
can be produced by the same 
method, or by the more conve: tiona] 
extrusion techniques which are used 
with other thermoplastic materials 

Shapes—Vertically downward ex. 
trusion is used to make shapes of 
FM-3001 and FM-10001 nylons. It js 
important to bring the surface of the 
quench bath as close to the die as 
possible, in order to freeze the shape 
before the fluidity of the nylon per- 
mits it to be distorted. 

Usually the temperature of the die 
is kept at about 60° F. above the 
melting point of the nylon until the 
nylon has started to flow through it 
Then the temperature of the die is 
lowered to not more than 10° F 
above the melting point. A closer 
approach to the melting point may 
be made, so long as it does not freeze 
off the flow. 

Figure 5 shows a typical die for 
a nylon shape. Die design depends 
on the shape, but a drawdown of 15 
to 1 is average. Usually the die will 
have to be tried and modified several 
times before the exact desired shape 
is obtained. The die opening must 
not be too large, because the mate- 
rial delivered is very fluid. 

Quenching is sometimes done 
in a bath of hot oil, in order to 
avoid very rapid cooling which may 
cause formation of vacuum bubbles 
in the nylon. Once again, FM-6503, 
although suited to this type of 
operation, can be extruded into 
shapes by more usual methods also. 

Sheeting—All commercial types 
of nylon molding powder can be ex- 
truded as sheeting by using the die 
developed by Du Pont for this pur- 
pose (Fig. 9). 

In the extrusion of nylon sheeting, 
the operation should be started at 
the temperatures given in Table | 
for the various nylon molding pow- 
ders. The die temperature should 
then be lowered by about 50° F. 
and extrusion continued. It is dif- 
ficult to start the operation at this 
lower temperature, but the lower 
temperature is recommended after 
the sheeting starts to emerge from 
the die. 

The method of handling the sheet- 
ing varies with the type of nylon, 
because of variations in fluidity, 
strength of the molten sheet, and 
crystallization characteristics. The 
extrusion of the more fluid types, 
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FM-3001 and FM-10001, and 
tions thereof, is illustrated 
10. These types are extruded 
vater quench bath. The bath 
e so arranged that the water 
; maintained within \% in. of 
Since the bath is so close to 
it is necessary that the 
be so constructed and sup- 
that there will be no ripples 
surface, and so that if any 
are caused by the sheet they 
not be reflected by the tank 


flexibility and transparency 
nylon sheeting are affected by 
chilling rate. Quenching in cold 
water tends to make the sheet more 
transparent and flexible, while hot 
water makes it more opaque and 
stiff. This sensitivity to temperature 
of the quench water makes it neces- 
sary that the bath have good circu- 
lation to prevent the development 
of localized areas of hot water, which 
will cause streaks and spots on the 
sheet. At the same time, however, 
this circulation must not cause im- 
pingement of streams of water on the 
uncooled nylon. The nylon sheet is 
sufficiently fluid at this stage that 
any strong movement of water will 
cause surface wrinkles to form. 

The nylon is pulled by a pair of 
driven rubber rolls. The rate at 
which these rolls are turning with 
respect to the rate at which the sheet 
is extruded will control the caliper. 

An edge-slitter is installed after 
the pull rolls. This may be of a 
razor-blade type, but a shear-type 
trimmer is preferred. Trimming of 
the edge is necessary to remove the 
slightly heavier section at the edges. 
This permits a smooth wind-up. 
Winding may be accomplished on 
either axial- or surface-type wind- 
up roll. 

The more viscous and slower set- 
ting nylon molding powders, such as 
FM-6503 and FM-6901 and modifi- 
cations thereof, are extruded in a 
set-up which includes a driven 
water-cooled chill roll. 

The chill roll should be located as 
close to the die as possible. The re- 
lationship of the speed of the driven 
chill roll to that of the extruder de- 
termines the caliper. This film must 
also be trimmed. Shear-type cutters 
are the most satisfactory for this. 
Either surface- or axial-type wind- 

rolls may be used. 

The die consists of a polished 





Table 11—Pounds Per Hour of FM-3003 Nylon from 
Electrically Heated 34-Inch Extruder. 
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R.P.M. 
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Screw 
No. 


Average Barrel and Die Temperature 
450° F. 475° F. S500" FF. —s«525° FF. 
8.9 10.6 115 13.6 
12.5 14.6 16.9 
75 — 
—_ 16.1 
15.2 


18.0 


228 


32.1 
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Table I1l—Pounds Per Hour of FM-6503 Nylon from 
Electrically Heated 344-Inch Extruder. 





Screw 


R.P.M. 
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Screw 
No. 


_____ Average Barrel and Die Temperature 
400° F. 425° F. 450° F. 


475° F. 


9.6 11.0 12.2 12.5 
— 21.6 20.1 24.0 
17.3 J , 19.3 
28.3 . . 30.5 
— . , 41.1 
38.2 F ; 41.1 
40.1 . : 42.2 
—~ 58.3 
50.7 59.5 
56.4 58.8 
a 78.2 
— : 72.5 
73.6 


88.3 


109.0 
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500° F. 


12.7 
23.4 
22.2 
31.4 
37.9 
43.2 
44.7 
53.6 
66.3 
60.5 
70.2 
76.2 
75.2 
848 
92.4 
99.7 
110.4 
114.0 








Table IV—Critical Dimensions of Screw. 
Screw No. 2, Figure 2) 





Diameter 
(D), 


Length of 
Metering 
Pitch Section (L), 
(P), number 
inches of flights 


Depth of 
Metering 
Section (d,), 
inch 


Depth Before 
Metering 
Section (d,), 
inch 





inches 

1% 
1% 
2 
2% 
3% 
312 
4\o 
6 
8 

10 


0.094 
0.094 
0.094 
0.094 
0.094 
0.094 
0.094 
0.094 
0.094 
0.094 


1 5 
1% 
2 
2% 
3 
3% 
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= 
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6 
8 
10 
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inch 











manifold, slotted along its length, 
and equipped to reeeive the molten 
resin through either one of its ends 
or through an orifice located midway 
along its length. The manifold should 
be of one-piece construction with a 
bore that has been precision-drilled, 
reamed, and given a high polish. The 
slot should be carefully milled and 
polished, since any surface irregu- 
larities will cause caliper variations. 
A short section of %-in. drill rod 
is inserted at each end of the die in 
such a way that it can be extended 
or withdrawn to adjust the width of 
the extruded sheet. Die jaws are 
mounted on the face of the mani- 
fold and can be adjusted to give any 
desired die opening. They are set 
to give a film having constant caliper 
throughout its width. The die jaws 
have lands about ‘%e-in. long, which 
must be carefully maintained and 
kept well polished if a sheet having 
constant caliper across its entire 
width is to be produced. 

Bubbles—Nylon is _ wet, and 
should be dried; improper screw; 
temperatures too high (the nylon 
will also discolor); entrapped air 
(use fine screens and reduce speed 
of screw); die too large for capacity 
of machine; material being coated is 
wet and must be dried. 

Variation in flow — Improper 
screw; improper crosshead; cold 
spot in barrel; burned-out heater 
band; incorrect barrel temperatures; 
screw speed too rapid. 


Cleaning Extruder 


There are essentially two ways 
to clean nylon off the screw, break- 
er plate, crosshead, and dies. The 
choice depends entirely on the type 
of extrusion operation involved. In 
a plant where long production runs 
are normal practice, parts are usu- 
ally cleaned by blow torch and wire 
brush. Where short or experimental 
runs are customary, a salt bath is 
very useful and provides adequate 
cleaning. 

Cleaning the barrel—The screw 
is pushed out while the barrel is 
still hot. With heat still on the bar- 
rel, a boiler-tube brush wrapped 
with copper mesh is pushed in and 
out of the barrel several times. 
More copper mesh is then added, 
and the brush is used again. This 
procedure is repeated until the bar- 
rel is clean. A light held over the 
hopper will generally allow a good 
visual inspection of the barrel. The 
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boiler-tube brush should have ac- 
tually the same diameter as the in- 
side of the barrel, so as to fit it 
closely. The face of the barrel can 
be cleaned by a wire brush while 
the machine is still hot. 

Salt Bath—The salt bath is heated 
to around 750° F. A basket loaded 
with extruder parts to be cleaned is 
lowered into the salt bath. The nylon 
on the various parts will burn as 
soon as the temperature of the parts 
rises sufficiently. If the bath is hot 
enough, combustion will take place 
within a few seconds. When the bath 
stops flaming—in about 5 to 10 min. 
—the parts are free of nylon and 
carbon. The basket is then removed 
from the salt bath and lowered into a 
circulating water cooling bath. After 
the basket and parts have become 
cool enough to handle, a blast from 
an air hose is used for drying. 

The salt used is “Hitec” heat- 
transfer salt, manufactured by the 
Explosives Dept., E. I. du Pont de 
Nemours & Co., Inc., Wilmington, 
Del. This salt melts at 288° F., but 
must be above 660° F. to burn nylon 
off and remove carbon residue. 

Caution: The temperature of the 
salt bath should never be allowed 
to exceed 1000° F. because of the 
danger of explosive decomposition 
of the salt. Other details on a suit- 
able salt bath and safety measures 
to be observed in using it can be 


obtained from the Du Pont oly. 
chemicals Dept. E 
In designing the salt bath care 
should be taken to protect ope ators 
from being burned by splashing of 
molten salt. The salt bath is some. 
times made with a cover which av- 
tomatically closes when the basket 
is swung away from it. The basket 
and baths should be made long 
enough to accommodate a little 
more than half of the longest screw. 
and wide and deep enough to han- 
dle large crossheads or other parts 
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TETRAFLUOROETHYLENE* 





§ crew extrusion of Teflon is un- 

like the conventional method for 
other plastics whereby the material 
is heated as it is conveyed forward 
by the screw. Since Teflon cannot be 
mechanically worked when in the 
gel state, the screw is used merely 
to compact the powder while it is 
still cold and to force it through a 
die having a long, heated land where 
the sintering takes place. Figure 1 
shows a typical screw extruder for 
producing rod stock, equipped with 
a two-orifice die. The powder used 
in screw extrusion consists of pre- 
baked molding powder (1 hr. at 690° 
F.). Pre-baking the powder hardens 
the surface of the particles, improv- 
ing their free-flowing properties and 
reducing their tendency to become 
oriented by the screw. A metering 
hopper is generally used. 


© This article was prepared by Polychemicals Dept., 
E. I. du Pont de Nemours & Co., Inc. 


The screw is of constant depth and 
constant pitch design and rotates in 
a barrel which is grooved at the rear 
section to give better compaction of 
the powder. In order to obtain solid, 
high-density stock it is, of course, 
necessary that sufficient back pres- 
sure be maintained on the material. 
When extruding small diameter stock 
there is usually adequate back pres- 
sure resulting from the frictional 
drag on the material as it passes 
through the die. For large diameter 
stock it is sometimes necessary to use 
an external brake to obtain the nec- 
essary back pressure. 

The extruder may be equipped for 
producing heavy wall tubing by in- 
stalling a spacer plate between the 
extruder and the tubing die. The 
spacer plate contains a circle of 
holes, through which the powder 
passes, and is equipped to hold the 
mandrel which forms the inside di- 
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ont Poly. “feeding ring” which is designed to 
distribute the powder around the 









































ath care cFLON“ EXTRUSION POWDER mandrel, permitting the charge to 
op ators _HOPPER flow uniformly into the die. This type 
ashing of of feeding operation is quite difficult 
is = \ ee wane Oe to perform if the ram and die are 
vhich ay- mate V7 mounted horizontally; for this rea- 
1e basket F eo HEATER BANDS son, a vertical unit is definitely de- 
le basket 10 VARISPEED FEED END VIEW THERMOCOUPLE sirable for hollow shapes. 
ade long DRIVE | J PIPE HOPPER a The mandrel may be mounted sta- 
a little me rurust tionary relative to the die as shown 
st screw. BEARING | man oeeeneeneen in Fig. 3 or it may be mounted as 
1 to han- AND DRIVE TMA shown in Fig. 4 as an integral part 
ler parts of the piston, moving up and down 
we FINISHED RODS with the ram in its travel. The choice 
ROD DIE of design depends on the type of 
m mate- Teflon products to be extruded. The 
n of ny- Fig. 1—Screw of typical Teflon extruder serves simply to compact the powder and force one-piece ram and mandrel offers 
thermo- it through a die with a long, heated land, where sintering of the material takes place several advantages over the fixed- 
consult mandrel design and is definitely to 
Yy Index be desired if only unfilled Teflon is to 
extruder ameter of the tubing. As in the case __ satisfactory for producing solid 
Mooern of rod extrusion, the Teflon tube is shapes; but it does present certain 
). sintered as it is slowly forced through feeding problems when hollow 
Moverx the long land of the die. The die shapes are attempted. AIR CYLINDER 
temperature depends, of course, on Figure 2 shows a horizontal ram 
Mooerx the extrusion rate and die length and extruder equipped to produce Teflon 
diameter but generally is maintained rod stock. Powder is fed to the cylin- 
© mono- [3% somewhere in the range between 700 der with the ram withdrawn. The EXHAUST DUCT STATIONARY 
5 27,69 Te ond 900° F. ram, having the same cross-section ee 
A 2%-in. extruder operating un- as the die, is advanced, compressing RAM 
oy R.S der optimum conditions can be ex- the powder and forcing it into the FEEDING FEEDING 
0 (Oct ™ pected to produce from between 10 die. Succeeding strokes move the ates npn 4 
and 12 lb. per hour. compressed powder through the ss et 
1 C.P heated die land where sintering 
8 (Dec. & Ram Extrusion takes place. As in the case of screw DIE 
Ram extrusion of Teflon can be extrusion, pressure is exerted on the 
performed horizontally or vertically, material through its own thermal ex- HEATER BANDS 
with the choice of the system used pansion within the die and wall fric- 
being determined by plant space tion creates sufficient back pressure THERMOCOUPLE 
»® limitations and the type of product for compression of the powder by 
pth and M to be extruded. At the present time, the forward stroke of the ram. The EXHAUST DUCT 
tates in vertical extrusion seems to be the powder is completely sintered within 
he rear FM} more versatile of the two methods __ the die and is then partially cooled, La 
tion of since it can be used for the extrusion emerging as continuous, solid stock. 
n solid, of both solid and hollow-shaped stock Figure 3 shows a vertical ram ex- Fig. 3—Vertical ram extruder for 
ene with equal ease. Horizontal extru- trusion unit designed to extrude Tef- Teflon, using stationary mandrel 
— ™ sion, on the other hand, requires lon tube stock. Powder is fed by 
aterial. much less head space and is quite means of a vibratory feeder to a 
r stock be extruded. Note that the mandrel 
< pres- is tapered throughout its lower sec- 
ctional tion. The taper provides clearance 
passes m =O - CYCLE-CONTROLLED —— HEATER BANDS for the Teflon as it expands in the 
ameter as ree RAM \ Ps | heated section of the die and prevents 
to use X \ <THERMOCOUPLE ( seizure of the material by the man- 
e nec- ,Worrce / \ \ ee drel on its withdrawal strokes. 
Sh The stationary-mandrel design is 
ved for | — = ae moor to be preferred over the reciprocat- 
by in- aris — — ing-mandrel design, however, if filled 
on the | A N \ Teflon compositions are to be ex- 
. The truded. 
cle of AIR CYLINDER ROD DIE FINISHED ROD A pneumatic system with a maxi- 
owder AND PISTON mum line pressure of 80 p.s.i. (gage) 
Id the Fig. 2—Horizontal ram extruder for producing Teflon rod stock. Successive strokes of in conjunction with a suitable air cyl- 
de di- the ram compress the material and force it through the rod die, where it is sintered (To page 130) 
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Fig. 4—Vertical Teflon extruder for 
hollow shapes, with mandrel on ram 


inder, provides enough force for the 
extrusion of rods, tubes, and other 
shapes of Teflon. The exact size of 
air cylinder needed, as to diameter 
and stroke of piston, is governed by 
the shape and dimensions of the ar- 
ticle to be extruded. To permit flexi- 
bility in a commercial machine, the 
cylinder should be of a non-rotating 
adjustable type. 


Die Design 
The pressures required vary with 
the dimensions and cross-section of 
the extruded stock, smoothness of the 
die, length of the heated portion of 
the die, temperature of the Teflon and 


length of cycle. The data in Table I 
show recommended die design and 
operating unfilled 
Teflon rods and tubes of many sizes. 
These data indicate recommended 
pressures for a variety of conditions, 
and may be used as a guide in the 
selection of air cylinders for specific 
extrusions. 


conditions for 


Dimensions of the ram are deter- 
mined by size of the die, as discussed 
below. Radial clearances of about 
0.010 in. are satisfactory for most 
shapes; however, in the case of small 
shapes or rods (i.e., walls or diam- 
eters less than % in.) a clearance of 
0.004 in. or less is desirable. 

The cross-section of the ram is the 
exact shape of the extruded product. 
Rams for the extrusion of shapes 
should be so designed that they can 
be keyed to proper position in the 
die and locked after being attached 
to the air cylinder. 

The function of the die in the ram 
extrusion of Teflon differs from that 
of the conventional extrusion die in 
that the molding powder is heated 
to a relatively fluid state, shaped, and 
allowed to solidify—all within the 
die. It consists essentially of a heated 
section and a short unheated section 
at the exit end (Fig. 2). The un- 
heated portion provides a small area 
for uniform cooling, as the material 
changes from a gel to a solid. As soon 
as the transition from gel to solid 
state is made, the material can be 
cooled in the air. 

The die has a uniform cross-sec- 
tion, with dimensions 1.14 times those 
of the finished article. 

The construction of the die de- 





Table I— Data for Extrusion of Teflon Rods and Tubes. 





1.14xXdesired in. 
stock size 


—Die Design—__—__—- 
I. D. O.D. Heated Heater Heater 
length bands rating on 


—Operating Conditions—— 
Depth of 
charge 
(uncompressed) 


Pressure 


material 





0.57 
0.855 
1.14 
1.71 
2.28 
2.85 


0.57 
0.855 
1.14 
1.71 
2.28 
2.85 


watts p.s.i. in. 
500 1000 
750 Ye 
1200 
1000 
1000 





Fig. 5—Multiple die for ram extrusion 
of Teflon rod has long service life 


pends upon the life desired and th 
shape of the article to be extruded 
Suggested construction for a multi- 
ple rod or tube die designed for long 
life is shown in Fig. 5. This general 
construction also applies to single 
orifice dies. The die consists of stain- 
less steel tubes encased in an aluni- 
num jacket. The heavy jacket is used 
to increase the outside diameter oj 
the die, thereby permitting the us: 
of heater bands of sufficiently high 
wattage. Also, the wall of the di 
itself should be fairly thick (at least 
l-in.), so that the heat applied is 
uniform. 

In the case of a die for the extru- 
sion of a shape, if long life is required 
the die can be made of stainless steel 
or tool steel, with chrome-plated in- 
side surfaces. For an irregular shape 
the die can be made in two or more 
sections, doweled for alignment and 
bolted together. 

For a die to be used in short pro- 
duction runs or development work 
tool steel or heavy-walled steel tub- 
ing is satisfactory. A die of this type 
eventually oxidizes and becomes 
pitted. 


Temperature Control 


Ram extrusion of Teflon requires 
die temperatures in the range of 67) 
to 770° F. It is recommended that the 
die be heated by means of band-type 
heaters. Each production die should 
be equipped with its own complete 
set of bands and a few spares. This 
permits the die to be jacketed with 
insulation, ready to be installed. 

Heater bands should be staggered 
around the die, so that all “cold 
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spots” caused by the flanges of the 
bands do not occur on one side. 

It is recommended that production 
dies greater than 15 in. in length 
have at least two zones of tempera- 
ture control, regulated with propor- 
tioning-type temperature control- 
lers. For still larger dies, three such 
zones will be required, as indicated 
in Table I. A thermocouple should 
be located in the center of the area 
which it controls and, for a die of 
the recommended 1-in. wall thick- 
ness, should be located at least 4 in. 
below the outside surface of the die. 
Its contact should be positive and 
vibration-proof. 


Exhaust System 


A good exhaust system should be 
used with any type of equipment for 
the extrusion of Teflon. Although no 
toxicity difficulties have been en- 
countered in the manufacture and 
regular use of Teflon at tempera- 
tures as high as 480° F., toxic fumes 
are emitted in minute quantities 
around 450° F., and in appreciable 
amounts at 600° F. 


Operation 
Start-up—When the extrusion op- 
eration is begun with an empty die, 
it is sometimes necessary to place 
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Fig. 6—When it is desired to increase the density of extruded Teflon rod stock be- 
yond that reached through normal extrusion, an external brake can be applicd 


a plug of metal or Teflon inside the 
die. This plug provides sufficient 
back pressure for initial filling ‘of 
the die. After the heated die is filled, 
the thermal expansion of Teflon pro- 
vides the necessary back pressure to 
yield an extruded article of good 
density. When it is necessary to in- 
crease the density of the extrusion, 
this can be accomplished by means 
of an external brake (Fig. 6). 
Cycle—As in other molding and 
extrusion operations, exact condi- 
tions of temperature, pressure, and 
length of cycle must be determined 
for each operation. Conditions out- 
lined in Table I may be considered 





Troubles and Remedies in Ram Extrusion of Teflon. 





Defect Probable cause 


Suggested correction 





Excessive black Contamination 


spots 


Over-all discolor- 
ation (dark gray 
to black) in die 
Poor welds 


between bonds on surface 


Spongy Low density 

extrusion 
does not sinter 
properly) 


Internal voids Trapped gasses 


Warping 


of die; b) 


a) Thermal degradation a) Check die for “hot 
of Teflon, or b) oil 


Fully oriented Teflon Reduce 


compacted material 


Uneven stresses, 
sulting from: a) non- 
uniformity of tempera- 
ture around periphery 
non-uni- 
formity of cooling; c) 
non-uniform feeding 


Clean hopper, and close equipment 
(especially if located in dusty 
area) 

spots,” 
lower temperature, or decrease 
cycle, b) if oil is present, clean 
die thoroughly 

pressure by lowering 
temperature or cycle time; de- 
crease heated length of die; in- 
spect interior of die for roughness 


(poorly Increase pressure; increase tem- 


perature or cycle time; lengthen 
heated portion of die; apply an 
external braking force 

Dry Teflon; decrease ram speed 
to permit air to “bleed” from the 
powder 


re- a) Check to see that all bands 


are operating and that they are 
properly “staggered” around the 
periphery of the die; b) check for 
air currents in room and shield 
stock from drafts; c) check vibra- 
ting feeding ring and adjust to 
give uniform pattern of powder 
flow into the die. 





as typical for representative sizes of 
rods and tubes. In the extrusion of 
1% in. rod, for example, about 4 in, 
of loose powder is fed into the die 
each time the ram is withdrawn. As 
the ram advances, the powder is first 
compressed, and then moves for- 
ward about 1 inch. As it moves, it 
forces about 1 in. of solid extruded 
rod from the exit end of the die. The 
ram contacts a limit switch at the end 
of its stroke, actuating a_ timing 
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Fig. 7—Diagram of equipment for 
producing thin wall Teflon tubing 
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Fig. 8—Set-up for coating wire by 
the paste extrusion of Teflon 
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mechanism. After two minutes, the 
cycle is repeated. In this manner, 
about 34 in. of 1% in. rod (or 6 lb. 
of Teflon) is produced each hour. 


Paste Extrusion 


Paste extrusion of thin wall Teflon 
tubing has been made possible by 
the recent development of a new lu- 
bricated polymer and a new extru- 
sion process. In essence, four distinc- 
tive operations are required for paste 
extrusion: 

1) Pressing a preform to serve as 
a compact charge to the extruder. 

2) Applying hydraulic pressure 
and pressing the paste from a ram 
extruder into the size tubing desired. 

3) Volatilizing the lubricant so 
that only the Teflon resin is left in 
the formed tubing. 

4) Sintering the particles of resin 
to form a homogeneous mass. 
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Fig. 9—Complete unit for coating 
vire with Teflon by calendering 


Fly orothene 


There are several advantages in 
this new process. It is rapid, simple, 
and versatile. Tubing can be made 
in a wide range of sizes from several 
inches to only a few mils in diam- 
eter. 

Fig. 7 shows a diagrammatic view 
of the tubing extrusion process. With 
slight variations this process can be 
used for wire coating in the range of 
10 to 50 mils. The tubing and wire 
insulation have superior electrical 
and physical properties ver those 
produced by ram extrusion of the 
granular polymer. A simplified dia- 
gram of a paste extruder for coating 
wire is shown in Fig. 8. 

A more detailed explanation of 
paste extrusion can be obtained from 
the Field Service Laboratory of E. I. 
du Pont de Nemours & Co., Inc., Ar- 
lington, N. J. 


Wire Coating 
Coatings of Teflon on wire in the 
range of 15 to 50 mils can also be ap- 
plied by a calendering process. The 
method consists basically of feeding 
a series of bare wires, together with 


Teflon powder, into the nip of two 
grooved calender rolls which pro- 
vide the pressure required for the 
cold-forming of the coatings around 
the wires. 

Fig. 9 shows a complete unit for 
coating wire by calendering. 

The Teflon must be sintered at a 
temperature of at least 620° F. to 
coalesce the discrete particles into a 
tough, flexible coating. Since the 
preform from the calender rolls is 
brittle and easily fractured, the sin- 
tering oven or bath should be lo- 
cated directly below the calender 
rolls so that the coated form does 
not bend until it has been at least 
partially sintered. 
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FLUOROTHENE 





by J. K. HONISH* and B. H. MADDOCKT 


ONOCHLOROTRIFLUOROETHYLENE OF 

fluorothene, a class of thermo- 
plastic high polymers, is of particu- 
lar interest because of its high soft- 
ening temperature, good electrical 
properties, resistance to corrosive 
chemicals, weathering and moisture 
resistance, resistance to burning, 
chemical inertness, and good low 
temperature characteristics. Because 
of these properties, wire insulated 
with fluorothene can be operated at 
temperatures as high as 300° F. 
Extruded film can be used in pack- 
aging and protective applications in- 
volving the handling of highly cor- 
rosive chemicals. Although higher 
temperatures and pressures are re- 
quired, fluorothene is extruded about 
as easily as polyethylene. 


Extruder Operation 
Fluorothene can be extruded in 
most of the existing plastics extru- 
sion equipment capable of attaining 
material temperatures between 550 
to 630° F. at the die, Actual oper- 
ating conditions may vary rather 


*New Products Engineering Dept., Bakelite Co 
t+ Development Dept., Bakelite Co. 


widely depending on the extruder 
design. Since the final melt viscosity 
of the compound is affected by pro- 
longed exposure to high tempera- 
tures, the primary consideration is 
the prevention of excessive material 
temperatures caused by conduction 
or frictional heating. 

Electrical heating of the cylinder, 
head, and dies is generally used be- 
cause of the relative ease of obtain- 
ing temperatures in the range of 500 
to 600° F. The control of frictional 
heat, however, usually requires an 
auxiliary method of cooling such as 
steam jackets, air blowers, water 
sprays, or liquid cooling jackets. 
Machines heated by a circulating hot 
liquid have been used, but tend to 
be slow in response to changes in 
temperature setting. Special heat 
transfer oils are now available for 
use at desired temperatures. In 
either case, the controls on the 
cylinder, head, and die should be 
able to hold temperatures within a 
range of +2° F. 

In general, either single or double 
thread full-flight screws with a 
compression ratio of 1.5:1.0 have 
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Table I—Wire Insulation Extrusion Temperatures (°F.) for Various 
Fluorothene Resins 





Bakelite 
Fluorothene 
FYTD 


Bakelite 
Fluorothene 
FYTH 


Bakelite 
Fluorothene 
FYTS 





Throat 
Rear cylinder 
Front cylinder 450-500 
Head 570-600 
Die* 570-600 
Resin at die 560-590 


200-300 
420-450 


200-300 
450-480 
500-550 
590-620 
580-620 
580-610 


200-300 
450-480 
500-550 
600-630 
600-640 
600-630 
*The die temperature is a function of the time in the die which in turn, is 


dependent upon the land length and the extrusion rate. Ordinarily, the die 
temperature must be raised as the screw speed is increased. 








Table IlI—Typical Fluorothene Flat Film Extrusion Conditions 





Screw: 


Metering type, 2.5/1.0 overall compression ratio, 


heated with circulating oil at 300 to 350° F. 


Screens: 

Throat: 

Rear cylinder section: 

Front cylinder section: 

Die adapter: 

Die lips: 

Draw down distance (die to 
quenching roll): 

Thickness reduction (die to 
finished film): 


40 and 80 mesh. 

Hot water cooled at 130 to 150° F. 
450 to 480° F. 

500 to 530° F. 

520 to 540° F. 

580 to 600° F. 


2.0 to 3.0 in. 


10/1 to 20/1 





given satisfactery results. A “me- 
tering” type screw with a compres- 
sion ratio of 2.5:1.0 has also been 
used successfully. Severe surging or 
pulsation can usually be eliminated 
by circulating a liquid through the 
screw at a controlled temperature 
between 350 and 400° F. While 
temperatures of 300° F. can be 
used successfully in some cases, the 
extrusion rate may be decreased be- 
low this temperature. Extrusion 
screw temperatures above 400° F. 
may lead to premature fluxing of the 
resin particles on the feed thread 
and thereby obstruct the flow of 
granular material from the hopper. 

Machines in which the screw tem- 
perature is not controlled often re- 
quire cylinder and head tempera- 
tures in excess of 600° F. to obtain 
the necessary resin plasticity at the 
die. Controlled screw temperatures 
generate more frictional heat and 
thus reduce the requirement for 
heat conduction from the cylinder. 
In some cases, operation at cylinder 
temperatures as low as 450° F. is 
possible. Typical extrusion condi- 
tions for fluorothene resins of vari- 
ous melt viscosities are shown in 
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Table I. The actual temperature con- 
trol settings will vary for the ex- 
truder used, the die size, and the 
rate of extrusion. These controls 
should be adjusted to give the 
proper compound temperature at the 
die. 

Cooling of the jacketed throat 


MATERIAL FLOW 


section of the extruder has 
satisfactorily accomplished b 
pressure steam. Using pelletiz: 
terial, the throat section sho 
maintained between 212 an 
F. Cold water circulation tends tp 
cause packing of granular materia] 
in the rear threads of the screw 
Surging can be minimized by the 
use of a breaker plate with \% or %, 
in. diameter holes. Another method 
of restricting material flow is by the 
use of a single hold breaker die, % 
to \% in. in diameter and about 1 in 
in length, with a tapered entrance 
parallel to the surface of a pointed 
screw nose. The clearance between 
screw nose and die is controlled by 
longitudinal adjustment of the screw 
in the cylinder. Although screens are 
usually not recommended, at 40/80 
100 mesh screen pack between the 
screw nose and breaker plate has 
been useful in reducing roughness 
caused by poor pigment dispersion. 


Wire Insulation Extrusion 


Standard extrusion techniques re- 
quire certain modifications in the 
production of small diameter, thin 
wall fluorothene coated radio, air- 
craft, and. telemetering wires for 
high temperature applications. The 
restrictive effect of small area dies, 
coupled with the available pressure 
developed by the screw, requires 
high resin temperatures and results 
in low final melt viscosities. How- 
ever, fluorothene can be readily 
hot-stretched at its extrusion tem- 
perature without introducing exces- 
sive strain. It is possible, therefore, 
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in Compression, Injection, Transfer Molding 


At Milwaukee Plastics, Inc., you'll find 
engineers who know plastics from A 
to Z through long experience. They 
can help you select the correct grades 
of correct materials, then apply their 
expert knowledge of molding techni- 
ques to arrive at the most practical way 


to turn out your job. 


At Milwaukee Plastics, Inc., you'll 
find the most modern tool and pro- 


duction equipment, capable of turning 
out intricate parts requiring cores, in- 


serts, and close tolerances. 


At Milwaukee Plastics, Inc., you'll 
find highest quality compression, in- 
jection and transfer molding done for 
manufacturers in all industries. And 
you'll appreciate the exceptional de- 


livery service you can get. 


MILWAUKEE PLASTICS, INC. 


WEST CAPITOL DRIVE AT NORTH 31st STREET © MILWAUKEE 16, WIS. 
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Fig. 2—Nomograph which permits quick determination of the 
weight of fiugrothene resin per 1000 ft. of tubing or wire insulation 


to increase the die size appreciably, 
extrude an oversize tube, and pull 
this tube down onto the wire as it 
leaves the die. A higher final melt 
viscosity is maintained by this 
method, guider pin centering prob- 
lems are virtually eliminated, and 
speeds of wire coating are materi- 
ally increased. A crosshead with 
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manual centering adjustments is 
preferred in this method of insulat- 
ing wire. The self-centering spider 
and short land die used in the “hot- 
stretch” wire coating of nylon is not 
satisfactory for fluorothene extru- 
sion. The high viscosity of this poly- 
mer, as compared with nylon, opens 
the possibility of weld lines forming, 
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Fig. 3—Value from Fig. 2, transferred to the above nomograph, 
gives ft./min. of wire coating speed for extruder output (R) 


with resultant weak points in the 
extruded product. 

Tubing dies and guiders with flat 
land lengths of % to 3 in. are gener- 
ally used in the draw-down method 
to prevent roughness on the interior 
and exterior surfaces of extruded 
fluorothene tubing. The land length 
depends to some extent on the resin 
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Fio 4—Design for a die for extruding flat fluorothene film. 
Ac ustable lip and heating control assure minimum variations 


Fluorothene 


Fig. 5—-Effective quenching is obtained by extruding fluorothene 
film onto a polished roll through which cold water is circulated 
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velocity through the die. In general 
the shorter the land length, or the 
greater the extrusion rate, the 
higher must be the die and guider 
temperatures in order to prevent 
roughness. 

Since the guider pin is heated 
only by conduction from the cross- 
head proper, it may actually be 
cooled by the resin flowing over it 
and thus tend to roughen the inside 
of the extruded tubing. Raising the 
head or front cylinder temperature 
will overcome this problem but may 
lead to excessive viscosity degrada- 
tion. However, if the guider is made 
large enough to insert a resistance 
wire heater wrapped around in- 
sulated stainless steel tubing as il- 
lustrated in Fig. 1, the guider can be 
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heated independently, thus allowing 
lower cylinder and head tempera- 
tures. With this method, using a 1.5 
in, electrically heated extruder and 
a “metering” type oil-cooled screw, 
it has been possible to extrude a 
fluorothene polymer with an initial 
viscosity of 15 megapoises at 445° 
F., at rear and front cylinder tem- 
peratures of 450° F., a head tem- 
perature of 500° F., a die tempera- 
ture of 520° F., and a material tem- 
perature at the die of 550° F. The 
fluorothene insulation was drawn 
down from a 0.700-in. diameter die 
to a final diameter of 0.075-in. (10- 
mil wall) on No. 16 stranded wire. 
Final resin viscosities of 3.5 to 4.5 
megapoises at 445° F. were ob- 
tained as compared to values of 1.0 
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NOMOGRAPH FOR FLUOROTHENE 
FLAT FILM PRODUCTION 


to 2.0 megapoises normally 
when a heated guider pin not 
used. 

Two nomographs, Figs. 2 and 3. 
have proved very useful in the de. 
sign of fluorothene extrusion dies 
and in calculations of extrusion 
weights and speeds for any wire or 
rod size and extruder capacity. Fig. 
ure 2 permits quick determination 
of the weight of fluorothene resin 
per 1000 ft. of tubing or wire insula- 
tion for given outside and _ inside 
diameters, or for solid rod, ID=0. 
In the example shown, a 10-mil wall 
of insulation was desired on a No, 
20 A.W.G. (32-mil) conductor. This 
gives a resin weight of 1.2 lbs. per 
1000 feet. Transferring this value to 
Fig. 3, the example illustrates that 
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Fig. 6—Nomograph for estimating weights and extrusion speeds for fluorothene film 
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an extruder delivering 5 lb. per 
hour would coat this wire at a speed 
of 70 ft. per minute. 


Film Extrusion 
Fluorothene can be extruded as 
flat film by slight modifications of 
the methods used in the produc- 
tion of insulation, rod, and tubing. 
Close temperature control is im- 
perative at all stages of the process, 
particularly at the die lips. As in in- 
sulation extrusion, a_ controlled 
screw temperature is recommended 
for optimum operating conditions. 
Minimum variation in film thickness 
is assured by maintaining a uniform 
temperature across the width of the 
die. It is also advisable to provide 
additional control of the film thick- 
ness through some method of ad- 
justing the die opening. Figure 4 il- 
lustrates an end-feed die containing 
one adjustable lip and adequate 
heating facilities. 

Typical flat film extrusion condi- 
tions, using a 1.5 in. extruder, are 
given in Table II. These conditions 
may vary somewhat for other types 
of extruders or screw designs. 

Since fluorothene is crystalline in 
nature, rapid cooling or quenching 
of extruded film is important. 
Fluorothene film which is quenched 
rapidly will have many small crys- 
tals, as evidenced by a high degree 
of clarity and optimum flexibility, 
impact 


toughness, and resistance. 


Slow cooling allows time for the 
formation of spherulites sufficiently 
large to cause scattering of light. 
This results in poorer clarity and a 
harder, more brittle material. 

While quenching can be accom- 
plished by extruding directly into 
water, it has been found that fluoro- 
thene does not adhere to chilled 
metal surfaces and that effective 
quenching can be obtained by ex- 
truding onto a polished roll through 
which cold water is circulated. 
Figure 5 shows a quenching system 
of this type. The point of contact 
with the quenching roll should be as 
close to the die as possible, both to 
minimize wrinkling and decrease in 
width. The rubber snubbing roll 
should be shielded from die heat ra- 
diation, or cooled separately, to pre- 
vent embossing of the film. 

The nomograph of Fig. 6 is very 
helpful in estimating film weights 
and extrusion speeds for fluorothene 
films of given thickness and width. 
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POLYETHYLENE 





by N. R. SMITH* and W. J. CANAVANT 


produced by 


P ovvernyiene is 
the polymerization of ethylene at 
high temperatures and high pres- 


sures, the conditions being con- 
trolled to give resins of various 
molecular weights. The polymer is 
a translucent colorless solid with a 
waxlike appearance and feel. Par- 
tially crystalline and partially amor- 
phous, polyethylene is transparent 
in thin sections of approximately 
0.001 inch. It has excellent electrical 
properties, chemical resistance, sol- 
vent resistance, moisture resistance, 
and strength. Tentative A.S.T.M. 
specifications for polyethylene mold- 
ing and extrusion materials are 
given in Table I. Table II shows the 
commercially available polyethylene 
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compounds which meet the specified 
properties of different A.S.T.M. 
designations. 

Polyethylene can be fabricated by 
ealendering, hot melt, solution coat- 
ing, flame-spraying, molding, or ex- 
trusion. The latter process is used 
for the insulation of wire and cable, 
extrusion of thin film, and coating of 
paper. 

Polyethylene is supplied normally 
in granular or cube form ready for 
addition to the extruder. The pri- 
mary consideration in all extrusion 
applications should be the selection 
of a grade of polyethylene having 
the proper melt index value. The 
melt index value characterizes the 
average molecular weight of poly- 
ethylene. These values are given as 
grams of polyethylene extruded 


during a 10 min. interval ai 190° ¢ 
under a given load. The hi: .er the 
melt index value, the lover th 
average molecular weight. 

The higher melt index g>ades oj 
polyethylene are used for most ap. 
plications. Polyethylene, uncer cer. 
tain specific conditions, is su »ject { 
stress cracking. Both exposure 4 
alcohol or soapy water and sufficient 
biaxial stress must be present fo; 
cracking to occur.' The lower melt 
index grades are particularly usefy| 
in applications where these problems 
may be encountered. Polyethylene 
with a melt index of approximatel; 
1.0 to 2.6 is used where all around 
suitability and toughness are re- 
quired in the final product. A sup- 
ported product, such as coated pa- 
per, can utilize the higher melt in- 
dex polymers for ease of fabrication 
Better low temperature characteris- 
tics are generally obtained by the 
use of the lower melt index mate- 
rials. 

The modern thermoplastic ex- 
truder is basically a_ horizontal 
cylinder in which a modified Archi- 
medean screw is rotated. A hoppe 
is situated at one end of the cylinder 
to feed the compound to the screw 
A head—either straight or side de- 
livery—and auxiliary dies are at- 
tached to the other end. The cylin- 
der is heated by circulating heat 
transfer media or by electrical heat- 
ers. The material is moved through 
the cylinder by the screw and, ina 
softened state, is forced through a 
suitably shaped orifice. Fig, 1 is a 
schematic diagram illustrating the 
essential part of a typical screw 
extruder. 

As the _ polyethylene 
through the cylinder, it is softened 
by the combination of heat trans- 
ferred from the external heating 
media and the frictional heat gen- 
erated by the mechanical working of 
the screw. Previous experience 
gained with other thermoplastic ma- 
terials, such as plasticized viny! 
chloride resin, indicates that a large 
proportion of the heat is added by 
mechanical friction. 

The concepts which have been de- 
veloped from vinyl extrusion ex- 
perience must be modified in order 
to be properly applicable to the ex- 
trusion of polyethylene. Although 
polyethylene polymers have sharply 


moves 


1 Refer to “Mechanical, Electrical, and 
Properties of Polyethylene,” A. E. Maiba 

N. R. Smith, paper presented at A.I.E.B. Fall ¢ 
eral meeting, Cleveland, Ohio, Oct., 1951 
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Table I—A.S.T.M. D 1248—52T Requirements for Compression-Molded 


Polyethylene Test Specimens 





Specil ravity, 23/23 Cc. 
*Melt x, g. per 10 min. 


Tensile strength, min., p.s.i. 


Ultimate elongation, including cold 
drawing, min., percent 


‘Brittle temperature, min., 
deg. C 

‘Dissipation factor at 50 to 
110 me. per sec., max. 

*Dielectric constant at 50 to 
110 me. per sec., max. 


0.91 to 0.93 
2.3 to5.2 


Type I (General Purpose)* 


Grade 1 Grade 2 


0.91 to 0.93 0.91 to 0.93 
13 to2.7 08 to16 

1200 1400 1400 
400 400 400 


Grade 3 


Type II (Dielectric) 

Grade 6 
(General 
Purpose 


Black") 


Grade 5 
(Colors) 


Grade 4 
(Natural) 


0.91 to 0.93 0.91 to 0.93 0.91 to 0.94 
08 to2.1 08 to2.] 08 to2.1 
1400 1400 1400 
400 400 


—60 —55 


2.35 2.50 


* These requirements concern the primary identification and routine quality control of the various grades of material covered 


Includes natural and colored material. 


The “general purpose black” material specified under Grade 6 normally has a DC volume resistivity in excess of 10'? ohm-cm 
at 23° C., and is useful for general-purpose insulation and jacketing at commercial power frequencies. 








Table II—Bakelite and Du Pont Polyethylene Compounds Meeting A.S.T.M. 
Specifications in Table I 





- 
AS.T.M. 
designa- | Du Pont compound | 

tions | designations 


Type I 
Grade 1 | 
Grade 2 | Alathon 14 & 10 
Grade 3 — 


Type II 


| 
| 


| DE-2300 Natural, 
DE-2400 Natural, 
DE-2450 Natural 


Bakelite compound designations* 


DE-5300 Colors 
DE-5400 Colors 


DE-4300 Colors, 
DE-4400 Colors, 


Grade 4 | Alathon 5 (P-1000) | DE-3401 Natural, DE-3403 Natural, DE-3422 Natural 


Grade 5 — 
Grade 6 | Alathon 5 (P-2721) 


E-2300 Natural is based on DYNF Resi 


hart are based on different grades 


DE-6422 Colors 
DE-6401 Black 99 


t T e ba ance 
f DYNH Resir 





defined melting points, they do not 
show simple viscous flow at tempera- 
tures just in excess of their melting 
points. The elastic component, which 
is present with the viscous compo- 
nent, often tends to give a resilient 
or “nervy” compound at tempera- 
tures of approximately 120 to 130° 
C. Extrusion at these temperatures 
would result in uneven flow and fill- 
out at the extrusion die. As the 
temperature is raised, however, the 
elastic components become less evi- 
dent and the flow properties tend 
toward true viscous behavior. Since 
necessary that the deformation 

1e polyethylene at the die be 

us rather than elastic to obtain 

100th extrusion, the tempera- 


ethylene 


tures used must be considerably in 
excess of the melting point of the 
material. 

Elastic components practically 
disappear in the temperature range 
of 190 to 220° C.; thus, a compound 
temperature approaching 200° C. 
is in some cases desirable. A tem- 
perature of approximately 100° C. 
can be obtained largely by mechani- 
cal working of the compound in the 
cylinder. At this temperature, how- 
ever, the viscosity changes so 
sharply and the internal stresses are 
so low that the balance of the heat 
must be added by transfer from the 
external heating media. Tempera- 
tures in excess of 280° C. are not 
generally recommended because of 


possible polymer breakdown, Com- 
pound temperatures approximately 
10 to 20° C. higher than usual are 
required for extrusion of the lower 
melt index polymers. 

A standard breaker plate having 
36 34-in. holes or 96 \%-in. holes is 
satisfactory for most polyethylene 
extrusion. It is generally desirable 
to use at least one 100 mesh screen 
backed by 60 or 40 mesh screens. 

Ideally, the 
capable of moving material by a 
force caused by differential slippage. 
This is due to the slipping of the 
material on the surface of the screw 
and sticking to the cylinder wall. 
There is, however, an optimum point 
of slippage on the worm where most 
efficient extruder output is obtained 
consistent with the required com- 
pound temperature. This slippage is 
best controlled by maintaining the 
temperature of the screw coolant at 
the proper level. Accurate and com- 
plete control of the screw tempera- 
ture should be maintained at all 
times. The relation of extruder out- 
put to screw temperature is shown 
in Fig. 2. For a given screw speed 


screw extruder is 


there is generally a screw tempera- 
ture which gives optimum extruder 
output. If the screw operates at too 
high a temperature, the 
sticks and output is reduced. Figure 
3 shows the variation of compound 
temperature with extruder output, 

(To page 144) 


material 
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Fully equipped tool and die room, staffed 
with highly skilled mold makers. 


More than 30 8-oz. presses mean low cost, 
high volume production. 


This press molds 48 ounces of material at one shot. 


CAPACITY 


.oo PERFORMANCE 
oo DELIVERY 


Look to a leader for the precision and performance you 
want in plastics. At your service are more than 50 mod- 
ern, high-capacity, high-production injection molding 
machines. Our newest press is capable of molding 3 
pounds of material at one shot. We produce strain-free, 
large area moldings at economical cycles. 

Qualified design and engineering services are available 
to help you solve any molding problem. Our 30 years 
of experience and ample production and stand-by equip- 
ment make our plant a dependable source of supply for 
customers all over the country. 

We plan and produce in a manner that reduces costs, 
speeds delivery. Let us quote on your next molding job. 


PLASTICS DIVISION 


CURTISS-WRIGHT 


CORPORATION ® CARLSTADT,|NEW JERSEY 





HERE'S A WELL-KNOWN Auer Mark! 


able skill in design for compression, transfer and 
plunger moulding methods; 4) capacity for produc- 
tion-schedule delivery. 


It's a mould mark—ours. And it’s a sign of good 
source for thousands of manufacturers who use 
moulded plastic parts. 


Here are our qualifications for your thermosetting 
assignments: 1) 36 years’ experience as planners and 
moulders in plastics; 2) specialization in thermo- 
setting standard materials or new ones like Teflon 
and glass reinforced moulding compounds; 3) envi- 


There's a fifth qualification we think is worth 
mentioning. We're not too proud to recommend 
specialists in other moulding methods if a review of 
your job suggests it. Will you phone or write us— 
or one of our offices? 


2 @ > w& 


Kurz-Kasch, Inc. * 1434 S$. Broadway * Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Mt. Vernon MO 4-4866 @ 
Rochester, Hillside 4352 © Chicago, Merrimac 7-1830 © Detroit, 
Trinity 3-8200 © Philadelphia, Hilltop 6-6472 © Dallas, Logan 5234 
* Los Angeles, Richmond 7-5384 © St. Lowis, Parkview 5-9577 © 
Atlanta, Exchange 0414 ©@ Toronto, Riverdale 3511. 

EXPORT OFFICE: 89 Broad St., New York City, Bowling Green 9-775) 
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Fig. 1—Cross-section diagram shows essential parts of a typical screw extruder 


all other conditions remaining con- 
stant. As the output increases, the 
compound temperature decreases. It 
is important, therefore, that when 
the output is increased, either by 
varying the screw speed or the tem- 
perature, the other conditions be 
varied so the compound tempera- 
ture does not fall excessively. 

Constant-pitch, decreasing depth 
screws have been found more effec- 
tive than constant-depth, decreas- 
ing pitch types, although in many 
cases the latter type will give satis- 
factory performance. Screws having 
decreasing depth and decreasing 
pitch, and those having a metering 
section of constant pitch and con- 
stant depth following a compression 
section, are also effective. 


Film Extrusion 


Polyethylene film can be extruded 
as a tube, which is air-expanded to 
the desired thickness, or as a flat 
film which is stretched to the de- 
sired thickness. The film is usually 
extruded from a die having a 0.010- 
to 0.035-in. opening and is then 
drawn down to the required thick- 
ness, which is often as thin as 0.001- 
in. The draw-down of film is all in 
the machine direction, while tubular 
film is drawn down simultaneously 
in the machine direction and cir- 
cumferentially. Flat film, which can 
be extruded from dies as wide as 
100 in., permits simple water cooling 
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and easy windup. Tubular film, gen- 
erally drawn upward and at the 
same time expanded with air, does 
not require die end adjustments and 
edge trimming. Although polyethyl- 
ene film which is extruded into cold 
water yields a glossy, transparent 
film, the product is quite prone to 
blocking. This tendency to block can 
be substantially reduced by extrud- 
ing into water maintained at 85 to 
90° C. Typical extrusion conditions 
for the production of polyethylene 
film are shown in Table III. 


Paper Coating 
Paper is coated with polyethylene 
by extruding the film, stretching it, 
and immediately applying it to the 
paper. The film is usually extruded 
from a flat die with an opening of 
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Fig. 2—Relationship of extruder out- 
put and extruder screw temperature 
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0.010- to 0.035-in. and drawn to a 
thickness of 0.001 or less within 3 in 
of the die. The polyethylene should 
be coated on the paper at as high a 
compound temperature as necessary 
to obtain satisfactory adhesion. Pre- 
heating of the paper also tends t 
improve adhesion. 


Extrusion of Shapes 
Various shapes, tubes, pipes, and 
rods of polyethylene can be ex- 
using equip- 


truded conventional 
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Fig. 3—As extruder output increases 
temperature of compound decreases 
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at last... a low cost... . 


brilliant gloss sheet 


for vacuum forming 


CAMPCO $-300 


Campco $-300 is a strong but lightweight sheet that retains the most 
brilliant porcelainlike gloss finish even after forming. Cost is low, too 
(25 cents per square foot in .080”). Available in a full range of trans- 
lucent or opaque colors and in widths from 20 to 40 inches, thicknesses 
from .040” up. Any desired length. 








Campco $-300 is produced by an entirely new technique that results 
in exceptional finish, higher impact strength, dimensional stability, low 
moisture absorption and good heat resistance. It may be your answer to 
lower production costs and increased product efficiency. Talk it over 
with our engineers. There’s no obligation. Write, today, for full details. 


NOTE: See the Directory section for particulars 
CAMPCO pIVISION | 2222 
of CHICAGO MOLDED PRODUCTS CORPORATION 


2799 NORMANDY AVENUE, CHICAGO 35, ILLINOIS 


























est temperature at the exit portion been 
of the die, the die bushing is ex. or sl 
tended beyond the die head for size, 
distance of 2 to 3 inches. A band lowé 
heater is then placed on the ex. in ( 
tended die bushing for controlling toler 
the heat independently in this zone 

This type of design will permit ex. 

posure to high temperatures for a St 


Table I1I—Recommended Polyethylene Extrusion Conditions (° C.) 





Shapes Film Coating Insulation 


Feed Cool Cool Cool Cool 
130-150 150 150 225 
130-150 175 190 225 
130-150 200 225 225 
130-150 225 250 225 


Ist section 
2nd section 
3rd _ section 
4th section 


Head 120-135 
Die 120-135 
Screw 50-80 

Compound temperature 115-135 


250 275 225 
275-300 285-315 

60 50 60 
225-275 250-300 





ment. As in other techniques, it is 
important that the compound tem- 
perature be maintained at a high 
level. Die design is extremely im- 
portant and lands should be longer 
than normally used. Since direct 
cold water cooling of very heavy 


ture about the wire. Heavy sections 
should be slowly cooled in water at 
85° C. to minimize the development 
of voids or bubbles within the in- 
sulation. Long-landed dies are gen- 
erally used, particularly with high- 
speed thin wall extrusions. Com- 





short period of time. 

A screw with full flights and shal. 
low depths between the flights and 
having a compression ratio between 
150 and 250% has been found to 
serve satisfactorily for extruding 
Kel-F. Great depths do not allow 
for uniform heating. 

The use of screens and breaker 
plates is not generally recommended 
because Kel-F has a sufficient melt 
viscosity to create the necessary 
back pressure; also, experience has 
shown that excessive degradation of 
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sections may result in uneven pound temperatures of approxi- ‘ ‘ : ; 
shrinkage of the polyethylene and mately 200° C. should be used to material does occur in tile region, U 
distortion of the final piece, a water develop maximum physical proper- Orientation all 
bath temperature of 85° C. is rec- ties and to keep as homogeneous a Kel-F, being a true thermoplastic duc 
ommended for best results. Typical compound as possible. Typical ex- : “eo ai “al 
, Re . nik vinchna can be drawn down from a die hayv- usIT 
extrusion conditions for the produc- trusion conditions for wire insulat- ing dimensions considerably greater whi 
tion of shapes are shown in Table III. ing are shown in Table III. then the finished part. Drawn-down a? 
Wire Coating References ratios from 1 to 1 to as high as 12 lie 
In the extrusion of heavy sections “Extruder used in blow molding to 1 have been used. f } 
on cable, it is important that poly- _— polyethylene,” Moprrn Ptastics 29, The selection of die dimensions for 
ethylene be extruded from a die 101 (July 1952). a particular application depends to 
which is close in diameter to the “Effect of extruder variables on . great extent on the end — which 
diameter of the finished product. properties and output of polyethy- will be required. That is, if oon 
This results in a slight swell as the lene film,” by W. A. Haine and W. M. strength ” wanted worn longitudinal 
polyethylene leaves the die and Landt, Mopern Ptastics 29, 109 direction, ° high degree of orienta- 
gives a dense, homogeneous struc- (Feb. 1952). tion will be desirable. If strength is of 
wanted in all directions, with a rig 
minimum shrinkage on exposure to cor 
higher temperatures, it is desirable age 
POLYCHLOROTRIFLUOROETHYLENE to extrude the section as close to the res 
finished dimensions as possible. Nor- Ing 
by J. A. JUPA* mally, in trying to approach a sec- sib 
tion with a minimum of orientation, the 
| oe density Kel-F grade 300, Duri-nickel. The screws and cylin- the die bushing i.d. and the mandrel = 
grade 270, or general purpose ders should be smooth and well o.d. are made approximately 20% = 
plasticized material grade 300-P25 polished. Clearances between the greater than the nominal size. It has S 
may be used for extrusion purposes. screw and cylinders should be as 7 
The same precautions mentioned close as possible, preferably less S 
under injection molding of Kel-F, than 0.005 in. on either side. bs 
p. 78, for storage of molding powder, fin 
pre-drying, reuse of scrap, etc., must Screw and Die Design 7 
also be exercised in the case of ex- The general approach to die de- 7 
trusion materials. Conventional ex- sign for extruding Kel-F is to ar- Pr 
trusion machines may be employed range the inside volume so that the 15 
for Kel-F if they are capable of inventory of material is held to a 
reaching the required temperatures minimum. Usually a long land in a 
and have adequate heat controls. the neighborhood of one to two g 
The surface of the screw liner and inches is required for extruding rod P 
dies should be chromium plated and tube. If a rod is being extruded, 7 
steel, high grade stainless steel, or the die orifice can be made approxi- Flexible armored hose, with a lining of J 
~The M. W. Kellogg Co. mately 10 to 15% over the rod size. extruded Kel-F tubing, handles highly - 
+ Trade mark, The M. W. Kellogg Co. In order to concentrate the high- corrosive chemicals without damage 
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id when extruding close to 
y greater than the nominal 
roduction rates are usually 
d there is greater difficulty 
ling the tubing size and 
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Take-off 

ard take-off mechanisms 

adapted for use with Kel-F, 
but the belt material must be capa- 
ble of withstanding temperatures 
from 400 to 550° F. for short periods 
of time. The extruded profile may be 
placed on a take-off belt at a dis- 
tance of approximately 8 to 10 in. 
from the die. Air cooling will give a 
more crystalline section which will 
be translucent in color; water cool- 
ing will usually give a transparent 
section that is more amorphous in 
haracter. 


Examples 

Using a 1%-in. electrically heated 
extruder, a 0.425 in. rod was pro- 
duced from Kel-F grade 300 by 
using a die with an extended bushing 
which had an orifice of 0.460 in. and 
a 1%-in. land. The bushing of the 
lie was at 650° F., the head 525° F., 


the front heater at 500° F., the rear 
heater at 450° F., and the screw 
speed, 7 r.p.m. 

Tubing having 0.250-in. o.d. and 
0.125 in. id. was produced from 
grade 270 in a 1%-in. electrically 
heated extruder with a die that had 
a 0.270-in. orifice diameter, 0.125-in. 
mandrel diameter, and a_ 1-in. 
straight land. The air pressure was 
equal to 2 in. of water, the belt 
speed was 7 feet per minute, and 
the screw speed was 15 r.p.m. Tem- 
peratures of the extended die bush- 
ing were 575° F. The head of the 
die was 545° F., the front heater was 
at 525° F., and the rear heater was 
at 450° F. 


References 


For information on Kel-F materi- 
als, see article starting on page 478, 
on injection molding see p. 78; also 
consult the Subject Index and the 
Directory Index. 

“Fluorocarbons face fame and 
fortune,” Moprern Ptastics 30, 79 
(Dec. 1952). 

“Trifluorochloroethylene,” by J. A. 
Jupa, Mopern Ptrastics 28, 84 (Dec. 
1950). 


RIGID AND NON-RIGID VINYLS 





by W. A. HAINE* 


INYL compounds for extrusion can 

be classified into two main groups: 
rigid and non-rigid. Both classes 
contain a heat stabilizer to ensure 
against thermal degradation of the 
resin during extrusion or process- 
ing; a lubricant to minimize the pos- 
sibility of the compound sticking in 
the processing equipment; pigment 
for specific end-use requirements; 
and, occasionally, a filler to speed the 
extrusion rate and improve uni- 
formity and smoothness. Fillers in 
excess of 10% of the compound 
weight tend to give a matte or dull 
finish. In addition, non-rigid vinyl 
compounds contain a plasticizer to 
impart elastomeric and other specific 
properties required. 

When the plasticizer is less than 
15% of the compound weight, the 
extruded product is often rigid in na- 
ture. It is possible, therefore, to clas- 
sify vinyl extrusion compounds on 
the basis of a Shore durometer “A” 
hardness: materials with a hardness 
of 100 or over are rigid materials, 
> 


pment Laboratories, Bakelite Co. 


Rigid and Non-Rigid Vinyls 


while a hardness below 100 would 
typify elastomeric or non-rigid ma- 
terials. 


Rigid Vinyls 


Rigid vinyl compounds for extru- 
sion are generally formulated with 
medium or high molecular weight 
vinyl chloride-acetate or vinyl chlo- 
ride resins. These compounds are 
extruded to form a wide variety 
of products including refrigerator 
breaker strips, plastic welding rods, 
chemical piping, insulation tubing, 
table and shelf edging, lighting 
louvers, monofilaments, and sheets 
for postforming and for fabrication 
of chemical and industrial equip- 
ment. 

Rigid vinyl extrusion compounds 
can be processed in either standard 
single-screw or twin-screw ma- 
chines. The use of single-screw ex- 
truders, however, requires that the 
screw temperature be controlled by 
circulating steam, hot oil, or other 
medium. A temperature of 230 to 
280° F. is generally recommended 


when extruding rigid compounds 
formulated with medium molecular 
weight vinyl chloride-acetate co- 
polymers. For compounds formu- 
lated with vinyl chloride resin, a 
screw temperature range of 350 to 
380° F. is preferred. Without a con- 
trolled screw temperature or coolant, 
frictional heat will raise the com- 
pound temperature to the point 
where compound sticking to the 
screw will occur. This is evidenced 
by pulsating and non-uniform mix- 
ing and results in a lumpy or wavy 
product, If cold water is used as a 
coolant, excessive frictional heat 
may develop and degrade the resin 





Table I—Typical Rigid Vinyl 
Extrusion Conditions (°F.) 


280 to 360 





Back cylinder 
Front cylinder 300 to 360 
Head 310 to 365 
Die 320 to 410 
230 to 380 
350 to 420 


Screw 
Resin at die 





thermally. In extreme cases, the 
compound may “freeze up” and 
cause twisting of the screw or dam- 
age to other parts of the equipment. 

The use of a breaker plate with a 
fine screen pack is not recommended 
for rigid vinyl extrusion since this 
combination may cause an excessive 
back-pressure build-up in the ma- 
chine. If screening is absolutely es- 
sential for a specific application, not 
more than one 20-mesh screen 
should be used. 

The dies used for the extrusion of 
rigid vinyl compounds are similar to 
those used for other plastics materi- 
als. Stainless steel or chromium- 
plated dies are to be preferred in 
order to minimize sticking of the 
compound. The use of long die lands 
in the extrusion of small diameter 
products is not generally recom- 
mended. 

Typical extrusion conditions for 
processing rigid vinyl compounds in 
single-screw machines are shown in 
Table I. 

The lower temperatures are used 
in the extrusion of compounds based 
on vinyl chloride-acetate copoly- 
mers, while the extrusion of vinyl 
chloride compound requires tem- 
peratures in the upper range. It 
should be noted that the material 
temperature at the die is extremely 
important. Since actual temperature 
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control settings vary from one ex- 
truder to another, these settings 
must be adjusted for each machine 
to give the proper compound tem- 
perature. : 

With twin-screw extruders, rigid 
vinyl compounds have been ex- 
truded satisfactorily without the use 
of steam, oil, or other media to con- 
trol the screw temperature. Since 
twin-screw extruders are more ef- 
ficient, the compound can contain 
more lubricant and thus minimize 
sticking. The typical extrusion tem- 
peratures shown in Table I also ap- 
ply to twin-screw extruders, as does 
the limitation on the use of a screen 
pack. 


Non-Rigid Vinyls 
Non-rigid vinyl compounds are 
used in the extrusion of many di- 
verse products. Electrical insulation, 


Extruded elastomeric vinyl, in glossy, 
colorful patterns, is being widely 
used in costume belting and straps 


refrigerator gaskets, garden hose, 
intravenous tubing, stair treads, 
welting, belts, straps, and vacuum 
cleaner parts are but a few of the 
applications. These extrusion com- 
pounds are usually formulated with 
high molecular weight vinyl chloride 
or vinyl chloride-acetate resins. 

The components of a non-rigid 
vinyl extrusion compound must be 
considered with the end use in mind. 
The plasticizer used is of prime im- 
portance; marring, resilience, ex- 
traction, and stiffness of the product 
depend on this component. The 
clarity, color, weathering properties, 
electrical properties, toxicity, water 
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and chemical resistance, 
truded gloss and smooth: 
be taken into consideratior 

The gloss of contour « 
can be improved by polis 
a gas flame. This method, w 
ally employs a ring burne 
ferred over the use of an « 
hot die. As mentioned pr 
fillers in excess of 10% of t 
pound weight tend to impai: 
truded gloss of the compound 
Where this property is of minor im. 
portance, filler concentration may ly 
as high as 40%. 

As with rigid vinyl compound: 
non-rigid materials can be extruded 
in either single-screw or twin-screy 
machines. Extrusion principles { 
single-screw equipment are basical 
the same for non-rigid vinyl com- 
pounds as for the rigid materials 
The rigid compounds, however, re- 
quire more careful attention t 
screw temperature control. 

Although non-rigid vinyls can | 
extruded without controlling th 
screw temperature, accurate contro 
is usually desirable. Water is used as 
the screw coolant in the extrusior 
of non-rigid vinyls, and the outlet 
water temperature may vary from 5 
to 120° F. Where high frictional heat 
must be developed to provide a wel 
fluxed compound, as with dry pow- 
der blend extrusion, the water outlet 
temperature should be in the range 
of 50 to 80° F. For most non-rig 
vinyl extrusion, however, the wate! 
outlet temperature can range be- 
tween 80 and 105° F. The higher the 
outlet temperature, the higher the 
extrusion rate and the lower th 
quality of the extrusion. Conversely 
the lower the screw temperature, th: 
smoother and more homogenous th« 


ro" Originators of Dry Process 
a Plastics Extrusion 
DETROIT CORPORATION Lighting louvers, extruded of properly 


formulated rigid vinyl, are strong, non 
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and the lower the output 


sid vinyl extrusion requires 
r plate and screen pack. 
one 20-mesh screen and 
esh screen will be sufficient, 
maximum smoothness may 
a finer screen pack. For ex- 
20/40/80 or a 40/100 mesh 
ack may be necessary to ob- 
cific qualities. 
factors influence extrusion 
nong these factors are ma- 
ze, geometric shape and size 
extruded product, water out- 
perature, screw speed, and 
1t concentration in the com- 








extrude 

vin-sere Machines with a 2% in. di- 

‘iples { screw will normally extrude 
basical te of 70 to 100 Ib. per hour. 

nyl com. ate increases proportionally as 

nateria rew diameter is increased. 

ever. _ Extrusion of non-rigid vinyl com- 

ntion j 

Is can P Table 1l—Typical Non-Rigid Vinyl 

ling Extrusion Conditions (°F.) 

e contr 4 Back cylinder 290 to 320 

S used ; Front cylinder 300 to 340 

»xtrusior Screw temperature 90 to 130 

rt Head 300 to 360 
from § Die* 300 to 390 

snal heat Temperature at die 325 to 385 

Pe a Well- * Die temperature dependent on surface gloss desired 





ry pow- 
er outl 
pounds with a high durometer hard- 
ness requires more accurate tem- 
perature control than does extrusion 
materials with a low hardness 
alue. Since the harder compounds 
require higher operating tempera- 
tures, these non-rigid compounds 
extrude at a temperature close to 


1é rang 
on-rigi 
ie Wale 
ige be- 
her the 
her tl 
wer the 
versel} 
ure, th the thermal decomposition point of 
vinyl resins. 

Typical extrusion conditions for 
non-rigid vinyl compounds are 
shown in Table II. The lower tem- 
peratures apply to the extrusion of 
compounds with a Shore durometer 
“A” hardness value of 60. The higher 
temperatures apply to materials with 
a hardness value of 90. 


lous the 
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Casting Plastics 


ACRYLICS* 


provide a 
clear trans- 


esters 


M ETHACRYLATE 
crystal 


family of 
parent monomers which can be 
cast and polymerized by themselves 
or in mixtures. The combined use of 
heat and peroxide catalysts is the 
most practical method of initiating 
polymerization. The main principles 
which must be observed for satis- 
factory polymerization of these 
monomers are: 

1) Adequate control of the exo- 
thermic polymerization reaction to 
prevent the mass from reaching a 
temperature which will cause in- 
ternal vaporization and bubble for- 
mation. 

2) Removal of dissolved gases to 
prevent their coming out of solution 
as bubbles during the course of 
polymerization. 

3) Protection of the polymerizing 
mass against contact with air to as- 
sure complete conversion to polymer 
within a reasonable period of time. 

4) Allowance for the reduction in 
volume which occurs in going from 
monomer to polymer so that the for- 
mation of voids or cracks is mini- 
mized. 

Although the following informa- 
tion is pointed directly at the art of 
embedding specimens in cast acrylic, 
the same techniques can be adapted 
to non-embedment casting. 

A wide variety of specimens can 
be embedded in acrylic resins, pro- 
vided that they can be dried and 
that the dried specimens do not in- 
hibit polymerization of the mono- 
mer, are not attacked by the mon- 
can withstand normal 
temperatures and 


omer, and 
polymerization 
pressures. 

Small portions of specimens 
should be tested in the monomer to 
be sure that the specimen does not 
disintegrate and that the dyes or 
pigments in the specimens will not 
bleed out and spoil the appearance 
of the finished product. 

Metal specimens present special 
problems because they contract 
much less than the cured polymer in 
cooling from polymerization tem- 


* This ar based on information supplied by 


t cle is 
Rohm and Haas Co 
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perature to room temperature. This 
thermal differential 
often results in cracking of the poly- 
mer. In addition, the polymer tends 
to part from the surface of the metal 


contraction 


specimen, the void space giving a 
“silvered” appearance in that area. 
Primarily for this reason, the maxi- 
mum size of metal specimens which 
can be successfully embedded is 
quite limited. 

Adhesion to metal can be im- 
proved by sandblasting or otherwise 
roughening the surfaces of the 
specimen. Another approach to this 
problem is to use a monomer or 
combination of monomers which will 
cure to a softer polymer. 

Copper, and metals containing 
copper, act as inhibitors and prevent 
proper polymerization of acrylic 
monomers. Specimens made of or 
containing copper must therefore be 
coated to prevent actual contact be- 
tween the copper and the monomer. 
Coatings of cellulose acetate, clear 
enamel, sodium silicate (“water- 
glass’), and 
among others, may be helpful. Other 
metals should be tested if possible 
inhibiting effects on polymerization 
are suspected. 

It is always desirable to embed a 


polyvinyl alcohol, 


Sodium hydroxide is weighed as first 
step in preparation for removal of 
inhibitor from acrylic casting monomer 


sample specimen to detern 


e the 


above effects and the best uring 


conditions for specific types 


Drying 

The freeze drying technicue (1, 
2, 3)' has been found useful in the 
preparation of pathological spegj. 
mens where it is difficult to preserye 
both shape and color by other dry. 
ing methods. Before freezing, the 
fresh specimen should be trimmed 
and all excess fat removed. 
depend on 
specimen thickness. For specimens 
up to about \% in. thick, the follow. 


Freezing techniques 


ing procedure is suggested: 

Place the specimen, thoroughly 
wet, on a thin base of ice and freeze 
it by placing in a low temperature 
cabinet (—5 to —15° F.). Instantane- 
ous freezing does not improve the 
specimen, and slow freezing should 
also be avoided. When the specimen 
is frozen, add ice water and freeze 
successive layers of water until the 
specimen is completely covered with 
about ™% in. thickness of ice. 

For larger specimens, such as a 


After solution of sodium hydroxide is 
added to the monomer, the mixture ‘s 
agitated continuously for ten minutes 








rN 
VJ 





y) 


ORIGINATORS OF 


SEE-DEEP 


THE PIONEER 
3-DIMENSION 
PLASTIC 


HOOSIER CARDINAL 
lele) titel 7 Nile), | 


EVANSVILLE 7, INDIANA 


+ 





Complete technical 
service is available at 
all times through 
qualified representa- 
tives located in most 
countries throughout 
the world. This service 
includes detailed in- 
struction for mainte- 
nance and operation 
of machines plus ex- 
tensive advice on 
mold making, mate- 
rials, tooling and 
related problems. 


HYDRO-CHENIE 





“FORMVAC" Model 2 G 5 automatic standard 
twin table. Molding area 40” x 60” per table 


NEWEST FULLY AUTOMATIC VACUUM 
DEEP DRAWING & DRAPE FORMING MACHINE 


The new FORMVAC* Model G is a 
huge step forward in vacuum forming, 
the latest and newest machine for form- 
ing rigid and flexible thermoplastic 
sheet, opening new applications hitherto 
unknown. Its fast, smooth, vibration- 
free draping operation is the re- 
sult of world-honored Swiss precision 
engineering. 

©@ Fastest cycling ever achieved. 

® Depth of drape or draw up to 14”. 


® Perfectly uniform radiation by new type 
high-temperature superheater. 

® Top economy in operation. 

®@ Preset mold temperature control. 

® Strong, rigid construction. 

®@ Easy to operate. 

® Safeguarded for operator's protection 

® Trouble-free, continuous production. 

® Self-contained and ready for operation 
upon delivery. 

® Complete technical service available. 

® Full stock of replacement parts on hand 
in U.S. A. 


For complete details and information write U. S. Distributors: 


Formvac corporation 


247 Park Avenue Suite 1010 New York 17, N. Y. 
Murray Hill 8-0019 Cable address—FORMVACOR 


Agents in principal cities 


Formvac machines are engineered and built in Switzerland by 
Plastics Development Division of the Hydro-Chemie Ltd., Zurich. 


* ''Formvac’’ is a registered trademark of Hydro-Chemie Ltd. 





tic standard 
” per table 


HINE 


ew type 


tion 
n. 
yperation 


ble. 
on hand 


First layer of acrylic slurry is poured into polished metal mold. 
Small molds in foreground are used for any remaining slurry 


human heart, for example, the pro- 
cedure is as follows: Place the organ, 
thoroughly wet, on a thin base of 
ice and allow it to freeze. When the 
specimen is thoroughly frozen and 
fixed to the base, spray it with water 
several times, using an atomizer, to 
glaze it thoroughly with a thin layer 
of ice. A layer 0.05 to 0.10 in. in 
thickness is enough to protect the 
surface of the specimen from drying 
and subsequent shrinkage or loss of 
color. The specimen is then com- 
pletely embedded in ice by freezing 
successive layers of ice water. Avoid 
pouring water on the specimen itself, 
because this will melt the glaze of 
ice 

Before placing the block of ice in 
the drying apparatus, chip off as 
much excess ice as possible to re- 
luce drying time. The ice blocks 
must be thoroughly chilled to —15 
F. or lower before they are trans- 
ferred to the drying apparatus. 

The drying apparatus must be 
capable of maintaining a tempera- 
ture of 0 to 10° F. in the specimen 
itself, while the water is being re- 
moved by sublimation. The appara- 
tus described in reference 2 will 
remove up to 15 liters of water at 
one time. The water jacket heating 
the drying chamber should be main- 
tained at a temperature of 100 to 
105° F. Higher temperatures may be 
injurious. to pathological specimens 
containing large quantities of fat. 

The blocks of ice containing the 
specimens to be dried should be held 


Acrylics 


ALL PHOTOS OF ACRYLIC CASTING COURTESY PLASTIC EMBEDMENT Co. 


in a loosely tied bag made of a sin- 
gle layer of 12-mesh gauze. The 
wrapped specimen should be placed 
in wire baskets or on mesh wire sup- 
ports and so arranged as to allow a 
free flow of the water vapor. Me- 
dium sized specimens (approximately 
2 to 3 in. thick but of any width 
which will fit the drying chamber) 
may be completely dried in the 
above apparatus in five to seven 
days. Very large organs, such as an 
entire brain, may require up to 15 
days for complete drying. 

This method, when properly car- 
ried out, causes no distortion of the 
specimen as the result of drying ex- 
cept in cases where air may be 
trapped within the 
which case some contraction may be 


specimen, in 


observed. 


Trimming Specimens 

Once the specimen is dried, it 
should be maintained by placing it 
carefully in a glass desiccator con- 
taining a suitable dehydrating agent 
such as anhydrous calcium sulfate.* 
The specimen can now be trimmed 
with a very sharp knife to remove 
all loose portions and to improve the 
appearance. A very smooth trimmed 
surface generally allows a much 
better view of the intimate struc- 
ture of the specimen. 

Specimens may be kept in the 
dried state for several weeks or even 
months without deterioration before 


2 Supplied by W. A. Hammond Drierite Co., Xenia, 
Ohio, under the name Drierite 


Objects to be embedded in acrylic casting are placed on top of 
gelled slurry; positioning frames are removed before next pour 


embedding. For best results, how- 
ever, a dried specimen should be 
embedded as soon as it is convenient 
to do so. 


Selection of the Monomer 

Methyl methacrylate and ethyl 
methacrylate monomers form rela- 
tively hard polymers and should be 
used for embedding 
which are for display purposes. Al- 
though higher priced, ethyl meth- 
acrylate has a higher boiling point 
than methyl 
therefore somewhat less subject to 
the danger of bubbling during the 
curing period. 

Butyl methacrylate 
forms a permanently soft polymer 


specimens 


methacrylate and _ is 


monomer 


which is easily cut. It is preferred 
for embedding those specimens 
which are to be sliced into thin sec- 
tions after embedment. 

If methyl and ethyl methacrylate 
polymers are too hard and butyl 
methacrylate polymer too soft for 
the purpose intended, mixtures of 
these monomers can be polymerized 
to obtain almost any intermediate 
degree of hardness. When softer 
polymers are required, this method 
will generally give better 
than using plasticizers to 
methyl or ethyl methacrylates. 

The methacrylate monomers are 
flammable organic compounds with 
relatively low flash points. When 
handling them, adequate ventilation 
should be provided and open flames, 
static electricity, and other possible 


results 
soften 
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sources of sparks or flames should 
be eliminated in order to avoid the 
danger of ignition. 

The vapors of the methacrylate 
monomers, like most organic sol- 
vents, are somewhat toxic and pre- 
cautions should be taken to avoid 
unnecessarily prolonged exposure to 
them. Working areas should be well 
ventilated as protection for operat- 
ing personnel. 


Removal of Inhibitors 

The methacrylate monomers as 
shipped contain hydroquinone as an 
inhibitor to prevent polymerization 
during shipment and storage. In- 
hibited monomers will remain liq- 
uid for at least two months at room 
temperature and longer periods un- 
der refrigeration. Although it is pos- 
sible in many cases to counteract 
the effect of the inhibitor by adding 
an excess of catalyst, hydroquinone 
imparts an objectionable yellowish 
color to the finished embedment and 
should be removed before polymeri- 
zation. 

The inhibitor can be removed by 
washing the monomer with 20 parts 
by weight of a 5% sodium hydroxide 
—20% sodium chloride solution per 
100 parts of monomer. Stir or shake 
the mixture continuously for at least 
10 minutes to insure complete reac- 
tion between the hydroquinone and 
the caustic. Allow the mixture to 
separate into two layers, draining off 
the top (monomer) layer, then filter- 
ing it through coarse filter paper. 
Once the inhibitor has been re- 
moved, the monomer must be used 
promptly or stored at a temperature 


In acrylic embedment, every precaution must be taken to prevent 
entrapping air bubbles. To this end, it is frequently necessary 
to surround the positioned specimens with added slurry 


of 40° F. or less. Unless maintained 
at a sufficiently low temperature, 
uninhibited monomers 
merize on standing. 


may poly- 


Catalysts 


The most practical method for 
initiating polymerization of acrylic 
monomers involves the use of heat 
in combination with certain soluble 
organic peroxide catalysts such as 
benzoyl peroxide; 2,4-dichloroben- 
zoyl peroxide; acetyl peroxide; lau- 
ryl peroxide; and _ tertiary-butyl 
hydro-peroxide. 

The optimum amount of catalyst 
will depend on the thickness and 
size of the casting, the polymeriza- 
tion conditions for each type of 
specimen, and the catalyst used. In 
general, catalyst concentrations in 
the range of 0.02 to 0.1% by weight 
of monomer are sufficient. 

The catalyst should be added to 
the inhibitor-free monomer and dis- 
solved by stirring. Filter the result- 
ing solution to remove any undis- 
solved particles. After the catalyst 
has been added, the monomer mix- 
ture should be used immediately or 
stored at 40° F. or below. At these 
temperatures, it will remain liquid 
and usable for several weeks. It is 
good practice to make up at one 
time only as much catalyzed mon- 
omer as is likely to be used in a 
day’s work. 


Preparation of the Mix 
Two principal types of casting mix 
are generally used for cast acrylic 
embedments: 
1) A liquid casting syrup which 


can be polymerized either 
oven or autoclave methods. 

2) A casting slurry which 
polymerized only by the au 
method; the slurry is so visco. . that 
air bubbles cannot be com) etely 
removed before polymerizati: and 
must be forced into solution under 
autoclave pressures. 

Casting syrups provide optimum 
optical clarity. Casting slurries haye 
a tendency to show a slight interna] 
graininess but show much less 
shrinkage than casting syrups 

Partially polymerized monome: 
casting syrup can be prepared by 
heating the catalyzed inhibitor-free 
monomer in relatively small quanti- 
ties on a hot water or steam bath 
The mixture should be stirred 0; 
shaken continuously while being 
heated. The polymerization reaction 
is highly exothermic and once the 
polymerization has started, the mass 
may tend to boil if the heat of reac- 
tion is not removed as fast as it is 
generated. If boiling begins, cool the 
mass, stirring continuously, until 
boiling stops. 

The viscosity of the mix will in- 
crease as polymerization proceeds 
Continue heating until the consist- 
ency of the monomer approximates 
that of glycerine at room tempera- 
ture. The process should be observed 
continually since the reaction, unless 
checked, proceeds spontaneously to 
complete hardening of the mass 
When the mix has reached the proper 
consistency, cool it to room tempera- 
ture. The consistency at room tem- 
perature should approximate that of 
heavy molasses. The partially poly- 


Final step in embedment process is the last slurry pour, which 
fills mold to top. After polymerization, the acrylic casting 
is annealed to relieve stresses, as described on page 161 
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CUSTOM MOLDING & MANUFACTURING OF QUALITY PLASTIC PRODUCTS 


lave 
that 
tely Striving for superior quality, Northwest Plastics 
and brings to its customers the newest in methods and pro- 
nder cedures. Diversified experience, stringent product quality 
prog res S control, a highly specialized tool shop, plus complete 

. . . give Northwest Plastics a 


engineering facilities 








_ . unique advantage in production service to you. A com- 
a | n plete tool shop makes it possible to tool up for any cus- 
*nternal tom order, regardless of requirements. Norplac engineers 
ch less . supervise the production of your order . . . advising 
S | you as to the suitability of plastic for your specific job 
\onomer p a S ' C S . . . selecting the very best plastic for the project . . . 
ared by and most important, choosing the correct molding proc- 
tor-free ess. 
hom _ Molding large or small parts by injection, compres- 
m. bath sion, plunger methods, fabricating, sheet forming and 
ill low pressure molding . . . Northwest Plastics leads the 

field in Progress—in Satisfaction! 

being 
reaction 
nce the 
t _ : SO Se Sn Norplac in the Kitchen... The complete line of Norplac kitchen 
as it is $ wD. utensils. Sanitary, durable, colorful ... constructed of Norplac 
ool the “orth - polyethelene with Lustrex Styrene handles . . . Norplac 

until kitchen utensils are filling every kitchen need. Norplac, through 

scientific research and superior engineering skill, has 

vill in- produced the finest in plastic kitchen accessories and utensils. 
siettdle b Merchandising includes colorful point of pu rchase display 
" rack, attractive packaging and informative labeling. 


onsist- 
cimates 
mpera- 
served 
unless 
usly to Nor-Craft Fiberglas boats. . . the first complete 
= line of Fiberglas boats. Eight models including 
Shall 22 ft. outboard cruiser, two deluxe runabouts, 
eal three utility boats and two duck boats. Seasonal 
that of maintenance is eliminated. Medium weight, 
easy to handle. Nor-Craft boats offer the ultimate 
in durability, strength, and performance. 
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“a New Boats for Old! With a process developed by Northwest 
: Plastics, Inc.—Nor-Craft Fiber-Glass Refinishing Kit 

old boats are rejuvenated for years of hard use. 

Glass cloth and resin are the principal elements of this kit! 

Resort operators and boat owners have found the 

Nor-Craft Refinishing Kit eliminates seasonal chipping, 

sanding, caulking and painting! Boat life is more than 


doubled. 


For further information on . s 
any or all three of the Northwest northwest plastics inc. 
Plastics, Inc. divisions, write, 68 Plate Avenue St. Paul 1, ciaiiiien 
wire or call—. Midway 4377 








VAC FORM 


AMERICA’S BEST-PERFORMING 
AUTOMATIC VACUUM FORMER 


Low 
cost, 
efficient 
high 
output 


Fast set-up 
Foolproof operation 


There are many reasons why the which items deep as 10” are made 
VacForm Model 50-20 has been without sacrifice of wall thickness, 
hailed as the most flexible and eco- fidelity of detail, or production 
nomical vacuum forming machine speed. It is currently being used to 
available. manufacture a vast variety of con- 
sumer and industrial products and 
This versatile unit employs the components . . . at lower cost than 
“drape-forming” technique by _ ever before possible. 


Additional advantages of the VacForm Model 50-20 include: 


= automatic timing of heating, vacuum draw and ejection without operator attention 
= machined rigid mold clamp quickly adjusts to any size up to 52” x 24” 
uses inexpensive plaster, metal or wood molds 
can be completely set-up in just 15 minutes by one man 
safety interlocked controls fully protect operator from injury and machine from damage 
vacuum forms rigid, semi-rigid and flexible thermoplastic sheets 
Full details about VacForm machines and the “drape-forming” machine 


will be sent on request. We will be glad to arrange a demonstration at 


your convenience. 


f 


ORw VACUUM FORMING CORPORATION 


Port Washington, Long Island, New York 


VAC 


Foreign Sales Representatives: 

In Canada: M. H. BRANSON MACHINERY CO. 21 King St. E., Toronto 

Worldwide: OMNI PRODUCTS CORP., 460 Fourth Ave., New York 16, N. Y. 
Correspondents Throughout the World 
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merized monomer casting sy 
prepared should be cove 
stored at 40° F. or below ur 
for use. At these temperatur: 
remain usable for several y 
stored at higher temperatures. it will 
gradually harden. , 
CAUTION: Do not heat monomers 
over an open flame! Since ths nono- 
mer vapors are flammable, al! elec. 
trical connections should be covered 
and sparks carefully avoided, fy. 
haust fans should be equipped with 
sparkproof motors. 
Monomer-polymer casting syrur 
can be prepared by dissolving Plexi- 
glas Y-100 (18 mesh) or Plexiglas 
DC (40 mesh Y-100) molding powder 
in catalyzed inhibitor-free methy| 
methacrylate monomer. Plexiglas 
DC will dissolve somewhat mor 
easily than Y-100 because of th. 
small average particle size. The vis- 
cosity of the mix can be controlled 
by the amount of the polymer added 
The mixture should be stirred con- 
tinuously while dissolving. If this is 
not done, the polymer will settle to 
the bottom and tend to form a rela- 
tively hard gelatinous mass whict 
will be extremely difficult to dis- 
solve. 


Casting Slurry 

If higher polymer concentrations 
are used, a slurry can be made which 
will set up to a gel in a relatively 
short time. The monomer-polyme: 
mixture should be stirred continu- 
ously to insure complete wetting of 
each particle of polymer and to per- 
mit the particles to swell sufficiently 
to prevent settling. It should then be 
pcured into the mold and let stand 
until it forms a gel. The monomer- 
polymer casting slurry will be full 
of air bubbles when poured, but these 
will disappear when the mass is 
cured under pressure in an auto- 
clave. 


Molds 

The selection of the proper mold 
to hold the specimen and embedding 
mix is dictated largely by the size of 
the specimen and the desired shape 
of the finished piece. If a number of 
small items are to be embedded, it 
may be convenient to select a pan 
type mold capable of holding all of 
the specimens, spaced at proper dis- 
tances to permit sawing the block into 
sections. In other cases, it is desir- 
able to select a mold of such size 
and shape that finishing operations 
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j 


1 to a minimum. Glass re- 
containers have been 
ry useful although other 
glass dishes, open mouth 

similar containers have 
used successfully. The con- 
tuld have a large enough 
to permit easy placement 
ipulation of the specimen, 
a type which can be sealed 
yer of cellophane to pro- 
casting mix from contact 
atmosphere. Glass contain- 
the advantage of permitting 
ew of the specimen and the 


ig Plexi. re of polymerization. With 
Plexiglas fe caution and suitable poly- 
y powder ization conditions, the polymer 
methy] lock can be removed from the glass 
-lexiglas 1 and the container can be used 
again. 
) The polymethacrylates have a 
vis- © tendency to stick to metal molds. To 
ntrolled nimize this tendency, the metal 
r added © chould be highly polished. If sticking 
red con- ll occurs, it may prove helpful to 
f this is ne the surface of the mold with 
settle t ) stearic acid to serve as the mold re- 


agent. Molds should not be 
de of copper or copper alloys since 
se metals have been found to 
t an adverse effect upon poly- 


rization. 

trations Saturating the Specimens 
e whict Specimens should be thoroughly 
lativel npregnated with catalyzed inhibi- 
olyme tor-free liquid monomer or casting 
ontinu- = syrup so that spaces previously oc- 
ting « ipied by water or air are filled with 
to per- the monomer. This is particularly 
cient] | important in the case of air encap- 
then be F sulated specimens such as seed pods 

» which would tend to collapse during 
10mer- ' polymerization if void spaces were 
be full not completely filled. Complete im- 
it thes. 5 pregnation can be accomplished by 


lass is placing the specimen in a jar con- 
auto- = taining sufficient monomer to com- 
pletely cover it. The jar is then put 

ina vacuum desiccator and subjected 


o alternate vacuum and atmospheric 
a pressure until the sample sinks in 
the monomer and no more bubbles 

from it. The vacuum used 
ild not be so high that the mono- 
boils. 


edding 
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shape 


ber of 
Jed 


a 


\t this stage the specimen is ready 
embedding. In the case of some 
ological specimens, it may be de- 
ble to prolong immersion in the 
omer to remove excessive 
ints of diffusible pigments or 
in such organs as a liver. The 
d monomer should be changed a 
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Shown in the hands of an Artag craftsman are (1) small 
nylon spool of thin section and close tolerance require- 
ments, (2) tiny acrylic lens element molded to standards 
of optical performance, and (3) larger molded lens of 
similar quality. These very briefly illustrate a range of 
Artag abilities from mold engineering and mold building 
through custom injection molding production. Our knowl- 
edge and experience as specialists in nylon and the 
thermoplastics will be of help to you in planning or design- 
ing any job, from the simplest to the seemingly unsolvable. 
We will be pleased to discuss your problem at any time 
from its earliest stages to final readiness for production. 
There is no obligation, of course. 


ARTAG PLASTICS CORPORATION 


2853 IRVING PARK ROAD / CHICAGO 18, ILLINOIS / KEYSTONE 9-4810 





number of times during the 

of saturation. 
The two general methods 

ing cast acrylic embedments | e: 
1) Oven polymerization con. 


FOR " , + trolled elevated temperatures ang 


normal atmospheric pressur< 
2) Autoclave polymerization x 
COMPLETE controlled elevated temperatures and 
pressures up to 150 p.s.i. 
CUSTOM 
MOLDING 
SERVICE 


The principal advantage of auto. 
clave polymerization is that the high 
pressures involved raise the boiling 
point of the monomer, thus minimiy. 
ing its tendency to bubble due 
vaporization, and permitting the us 
of higher curing temperatures with 
a resultant faster curing time. In ad- 
: dition, gases trapped or dissolved in 

ants the casting mix are forced into and 
design ¢ mold building ¢ fabricating ¢ finishing | kept in solution and do not show up 
With modern high-speed injection presses, engineer- | @S bubbles in the finished casting. 
ing knowledge and skilled technicians . . . Lor-El’s Before pouring the casting syrup 
custom molding service is always complete, into the mold over the specimen, the 
efficient and economical. mix should be subjected to vacuum 
You are assured that your product will be molded to cause dissolved gases to “boil out” 


and finished into a unit that you will be proud of solution. If the dissolved gases are 
to affix your brand to. not removed at this stage, they may 


come out of solution during poly- 


Quality Plastic Products Injection | merization as bubbles. 


Molded by 
ow City 7. New Jerees LOR-EL 





Supporting the Specimen 





PLASTIC PRODUCTS 


Creative Custom Molding 


We CUSTOM MOLD delicate designs, novel designs 
and unusual designs . . . many of our customers have 
us design and mold their intricate trade marks, slogans 
and logotypes. 

Others have us design and mold in miniature their 
actual products for sales are . . . and they're 
very particular about the finished product too! 

When your ideas demand plastic products of ANY 
TYPE, whether they be small parts for assembly, func- 
tional products or special designs, Lind Plastic Products 
can serve you efficiently and promptly. 


WHERE PRECISION IS YOUR HALLMARK and 


LOW COST YOUR GOAL... 
REMEMBER! 


LIND PLASTIC PRODUCTS 





Creative Custom Molding 
6900 N. Central Park Avenue 


T 
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A base on which to support th: 
specimen can be made by pouring a 
¥ in. layer of casting syrup into the 
mold, then covering the mold with 
two or three layers of tightly fitted 
cellophane. If bubbles are trapped 
in the casting while pouring, let the 
mold stand until the bubbles disap- 
pear. The bubbles can often be made 
to disappear by subjecting the mold 
and contents to alternate vacuum 
and atmospheric pressure. When the 
bubbles are no longer evident, the 
syrup should be heated at 110 to 
115° F. under normal atmospheric 
pressure until it forms a gel which 
is just stiff enough to support the 
specimen. 

Two slightly different techniques 
are used for oven casting, depending 
primarily on the thickness of the 
specimen. 

Specimens under 1 in. thick—Pour 
a small amount of catalyzed inhibi- 
tor-free monomer over the gel base 
and thoroughly wet the base and the 
sides of the mold. Drain off excess 
liquid monomer, then pour an 
amount of casting syrup that will 
cover the specimen when inserted, to 
the desired depth. If bubbles form, 
cover the mold with cellophane and 
place it in a refrigerator or subject 
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rnate vacuum and atmos- 
ressure. Do not allow the 
yrup to stand for any period 
without a cover, either at 
nperature or in the oven, be- 
tough film forms making 
erations difficult. 


Placing the Specimen 
the syrup is free of air bub- 
move the specimen from the 
monomer saturation bath and 
t edgewise in the syrup until 
resets on the gel base. Then lower 
gradually in such a manner 
as to avoid trapping bubbles. It may 
be necessary at this time to add some 
of the casting syrup to cover the 
specimen completely, but under no 
circumstances should the layer be 
thicker than one inch. Cover with 
ellophane and if bubbles have 
formed, place the mold in the re- 
frigerator or subject it to alternate 
vacuum and atmospheric pressure. 
Then place it in an oven at 100 to 
115° F. for polymerization. As pre- 
viously stated, polymerization oc- 
urs with production of considerable 
heat. If the layer is too thick, heat 
dissipates too slowly and bubbles will 
form. The oven should be provided 
with an exhaust fan and automatic 
temperature controls to prevent 
temperatures from going too high. A 
block 1 in. thick should harden in 
approximately seven days at 110 to 
115° F. Suecessive layers of ™%-in. 
thickness can then be added to ob- 

tain a suitable block. 


Final Heat Treatment 

To complete the polymerization, 
and to anneal the finished embed- 
ment to reduce stresses due to 
shrinkage during polymerization, the 
embedment after removal from the 
mold should be heated to a tempera- 
ture of approximately 225° F. for a 
period of at least 2 hr. for each % 
in. of thickness. 

Sample embedments of each type 
should be tested to determine 
whether they can withstand the 225° 
F. annealing temperature without 
damage. 

If not, then lower temperatures 
have to be used. After heating, em- 
bedments in the softer polymers such 
as butyl methacrylate can be cooled 

‘kly to room temperature; em- 
Iments in the harder polymers 
uld be cooled slowly. If the part 
ooled too rapidly, the surfaces of 
hyl or ethyl methacrylate blocks 
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78 YEARS’ EXPERIENCE 


helped develop our youngest 
and fastest growing division . . . 


STYRENE 
SHEETING 


Auburn now offers modified styrene extruded sheets with glossy 
finish up to 51” wide. These sheets are of better quality than ever 
before extruded in volume . . . finer textured, more uniform. 
Available in gages up to 1/,”, in any color. Also available with 















glossy surface. 


With an established reputation tor engineering “know-how” and 
fine service, Auburn's diversified facilities include: 


® Compression, transfer and high speed plunger 
presses up to 600 tons capacity 


@ Extrusion machines up to 4'2” screw size 
® Automatic rotary presses for small parts 
@ Injection machines up to 22 oz. capacity 
® Tool and die shop @ Engineering services 


@ Vinyl dry blend compounds 








Is Cold Molded 
Insulation for temperatures 
up to 1500 F the Answer 

to a better product 
for you? 


Garfield Cold Molded inorganic insulation is used 
for high heat up to 1500°F. Our organic material with- 
stands temperatures up to 500°F. The adaption of 
such material may better your product...and do it 
economically, too. A Garheld engineer can tell you 
quickly. Find out, today! The parts illustrated show the 
complexities possible with Garfield Cold Molded ma- 
terials. Pieces as small as 1/2” and up to 24x24” are 
economically produced to meet varying requirements. 


GARFIELD 4, NEW JERSEY 


The registered trade mark that designates a high tem- 
perature insulating material cold molded since 1908 


OUR COLD MOLDED FACILITIES ARE The 
MOST EXTENSIVE AVAILABLE TO INDUSTRY 


COLD MOLDED 
INSULATION 
1S USED FOR: 


SWITCH BASES © INSULATORS 

ARC CHUTES & BARRIERS 

RELAY BASES & COVERS 

APPLIANCE PARTS © PANEL BOARD PARTS © INSTRUMENT MOUNTINGS 

WIRING DEVICE PARTS © OUTLET COVERS © THIRD RAIL INSULATORS 
AND MANY OTHER IMPORTANT ELECTRICAL COMPONENTS 





RX? = OUR PLANT EXPANSION 


to better serve the plastics industry 


In your next mold... . recommend 
Beryllium Copper cavities 


by PROCESS MOLD CO. 


19665 Schoenherr Avenue Detroit 5, Michigan 
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Inspection Means 


Precision MOLDS! 


ROYAL MOLDS are perfect molds! Finished 
to precision tolerances. Inspected inch by inch 
to meet rigid specifications. Made to produce 
only quality moldings. 
Here, at ROYAL, you find the best facilities 
for design, engineering and manufacture. 30 
years of experience and know-how assures you 
a quality product. 
Let ROYAL Engineers solve your plastic 
mold problem. 


Send prints or samples for free quotation. 


Royal TOOL COMPANY 


198 Knowlton Street 
Bridgeport 8, Conn. 

















len while the center is still 


E THE 
USTRY 


conditions such as these, se- 
esses may be set up in the 
f the block as it cools and the 


DED r may part from the surface 
lo N pecimen (4). 

OR: Autoclave Polymerization 
ULATORS If casting syrup is used, the prep- 
RRIERS aration of a gel base for supporting 
“OVERS the specimens in the mold for auto- 
UNTINGS clave casting is carried out in the 
JLATORS same fashion as preparing a base for 
oven casting, except that bubbles can 


be disregarded since they will be 
forced into solution by elevated pres- 
sure during the cure. 

If casting slurry is used, the base 
is prepared by simply pouring the 
high-polymer content slurry as soon 
as it is made and letting it stand (cov- 
ered with cellophane) until a gel is 
formed. Again, bubbles can be dis- 
regarded since they will disappear. 

When the mold has been filled, a 
layer of cellophane is placed over the 
top and in direct contact with the 
surface of the casting mixture. 

The mold is then placed in an auto- 
clave which has been swept free of 
air with carbon dioxide or nitrogen. 
Carbon dioxide or nitrogen is then 
admitted to the autoclave until a 
pressure of 35 to 150 p.s.i. is reached. 
The temperature is then raised to 
160 to 275° F. depending on the size, 


! 


shape, and thickness of the specimen 
and the maximum temperature it can 
withstand. The elevated temperature 
and pressure are maintained until 
polymerization is complete. 

In cases where curing tempera- 
tures lower than 225° F. were used, 
the temperature is then raised to 
225° F. and held for at least 2 hr. for 
each in. of thickness. The cured 
casting should then be cooled slowly 
to room temperature while still un- 
der pressure. 
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Ss s F LASTOMERS are basically a plas- 
f tisol type material based on poly- 

| vinyl chloride compounds. The vinyl 
} is in the form of finely ground par- 


ticles in suspension with a proper 
degree of plasticizer which deter- 
mines the flexibility of the material. 
When the vinyl compound is ele- 
vated to the proper temperature it 
fuses into a solid flexible mass. The 
fusing temperature varies from 220 
to 350° F depending upon the for- 
mulation of the vinyl. 


9. Casting 
The more versatile of these for- 
nulations is the type which fuses at 
low temperature, such as Elas- 
Y tomer #105 (Elastomer Chemical 
rp.), and possesses a low viscosity 





a ae Design, Small Appliance Div., General 
¢c QO. 


E astomeries 


by EDWARD FERRARI* 


coupled with full deaeration to in- 
sure a perfect surface in the most 
intricate molds. With this material 
it is possible to cast a mold on any 
porous surface such as wood, plas- 
ter, or plastic from which reproduc- 
tions can be made in cast plastic. 
This process is used extensively to 
reproduce prototype models. 

As an example, a simple mold is 
made by fastening the model to a 
plate with a thin layer of cured elas- 
tomer. A flask is then placed around 
the pattern. A coat of any hard paste 
wax is then applied to all surfaces 
which will come in contact with the 
poured elastomer in order to insure 
proper parting. The assembly is 
then filled with elastomer to a depth 
sufficient to cover the pattern about 
4 in. thick, and is placed in an oven 
at 220° F. About 10 minutes curing 





COURTESY CENERAL ELECTRIC CO. 


Pouring liquid vinyl compound to cast 
second half of a two-part mold 


time is allowed for each % in. of 
thickness of elastomer. When the 
heat has penetrated the entire mass, 
total cure is effected and the mold 
may be removed from the oven. The 
cast mold should be allowed to cool 
thoroughly before stripping it from 
the pattern. 

In casting a large mold, a plaster 
matrix is made over the model, al- 
lowing space between it and the 
model. The matrix and model are 
given a thorough coat of paste wax, 
assembled, and sealed. The elasto- 
mer is then poured into the space 
allowed until it is filled, then placed 
in an oven and cured at 220° F. 
Sufficient time is allowed for the 
heat to penetrate the plaster matrix 
and the cast elastomer mold, When 
the mold is totally cured it should 
be removed from the oven, the 
matrix removed, and the elastomer 
allowed to cool before removing it 
from the model. 

When it is necessary to cast a 
two-part mold, one half is cast first. 
The part line of the first half is 
thoroughly waxed to insure parting 
of the second half when it is poured 
against it. After the second half is 
cured, it is removed from the model 
in the same manner as the first half. 

This mold may then be used to 
cast any of the following plastics: 
phenolic, furan, epoxy, polyester, or 
melamine. When the mold is used 
for casting polyester resins, it 
should first be sprayed with one of 
the parting compounds used on 
porous molds. This builds a barrier 
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film on the elastomer which protects 
it against the action of the free 
styrene monomer in the polyester. 

In the moving picture industry, 
hot melt vinyls are cast on plaster 
models on a large scale. The process 
is the same as in casting an elasto- 
mer mold with the exception that 
vinyl (Plastiflex, Santa Anita 
Chemical Co.) is first melted and 
then is drawn into the space between 
the matrix and the model by vac- 
uum. When the vinyl has cooled, it 
is stripped from the model. In order 
to protect the mold from the solvent 
action of the polyester resin, a coat- 
ing is sprayed on the mold and 
cured at 160° F. The polyester cast 
is then made by wet lay-up process. 

The ceramic industries make use 
of the elastomeric mold process in 
reproducing block and case molds 
for slip casting. 

When a more elevated tempera- 
ture (350° F.) is necessary to fuse 
the vinyl compound, such as Geon 


121 Compounds (B. F. Goodrich 
Chemical Co.), the mold should be 
made of a non-porous material such 
as metal glass or ceramic. This type 
mold is compatible with all cast 
resins, including polyesters, without 
the need for any special treatment 
of the mold. 
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Above: Interior of two-part elastomeric mold, with plaster backing. This mold is used 
to produce cast phenolic toaster ends, back and front views of which are shown below 
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THERMOSETS 


by ROBERT A. GRAYSON* 





\ UMEROUS advantages of phenol- 

ics account for the fact that 
these resins are among the thermo- 
setting materials most widely used 
for casting. Consumer products and 
production parts cast from phenolics 
have exceptional strength, hardness 
rigidity, and resistance to both im- 
pact and abrasion. They do not 
support combustion; they resist ex- 
tremes of temperature; they are 
proof against acids, solvents, and 
fungi. 

For casting, these compounds are 
obtainable in liquid form, with a 
solid content ranging from 60 to 9 
percent. All are alcohol-soluble 
some are water-soluble, For appli- 
cations where visibility is required 
such as gear housings, they can be 
had in transparent form. Others will 
harden to an ivory color. At one 
time, only dark colors were avail- 
able, but with the development of 
light-fast resins it became possible 
to color the resins even in pastel 
shades. Heat-resistant and acid-re- 
sistant dyestuffs are used. These 
are combined with a small portion 
of the casting resin or with diethyl- 
ene glycol to form a lump-free 
paste. Accelerator is added after the 
resin is mixed with the dye. Mot- 
tling of phenolic resins, to provide 
a wide range of marble-like and 
jewel-like effects, is also frequently 
done prior to casting of the resin 
The acid and alkali ratio of phe- 
nolic resins, and the presence or 
absence of a filler, depend on the 
application and its requirements 
For example, the addition of graph- 
ite can impart a_self-lubricating 
quality to dies cast from the resin 

Resins can be provided that will 
produce castings with extremely 
high resistance to heat and acids. 
For instance, it has been found that 
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Checked against blueprint specifications, matched dies cast from phenolic resin show 
dimensional accuracy and fidelity to detail. Dies are used for forming metal sheet 


pump parts cast from this special 
esin will function even under ex- 
posure to boiling sulfuric acid. 


Polymerization 


In most casting applications, heat 

used to bring about polymeriza- 
tion and hardening. The addition of 
, small amount of accelerator makes 

yssible a combination method in- 
olving an air cure of from two to 
six hours, followed by a period of 
ven baking, the length of which is 
letermined by the size of the pieces 
being cast, but requiring less time 
than when a complete heat cure is 
lone. The use of a greater amount 
f catalyst permits complete cold 
setting at room temperature, rec- 
mmended only when the use of 
ontrolled heat is not possible or 
lesirable. 

A recently developed production 
aid simplifies the selection of resin 
and hardener. Utilizing the slide-rule 
principle, this conversion computer 
lists the properties and uses of each 
casting resin, and determines the 
proportion of resin and appropriate 
accelerator needed to produce a 
art of any given size. 

guarantee craze resistance and 

desirable results, the resin 
hardener should be mixed very 
ughly, shortly before the cast- 
s to be done. Acid-resistant 
iiners, such as glass, stainless 

or enamel-lined steel, are 
nmended for mixing. Mechani- 
mixers should be operated at 


rmosets 


slow speed—30 to 60 r.p.m.—so that 
a minimum of air will be trapped 
in the resin. 

Resins stored in cold rooms should 
be preheated to between 70 and 
90° F. before being mixed with the 
hardener. Even though the proper 
degree of mixture may seem to have 
taken place before the elapsed time, 
these times are pre- 
scribed for stirring: 2 min. for small 
quantities, 5 min. for 25-lb. batches, 
and 10 min. for 50-lb. quantities. 


minimum 
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After blending, the mixture is al- 
lowed to stand so that bubbles ris- 
ing to the surface may be removed, 
or dispersed with a drop or two of 
denatured alcohol. This “standing” 
period may be as little as 5 min. for 
some phenolic resins, and 15 min 
for others. 

Wide latitude is possible in the 
selection of mold materials for cast- 
ing phenolic resins. Plaster repro- 
ductions of original patterns are 
frequently used when relatively few 
castings are required. Hydrocal 
B-11 (U. S. Gypsum Corp.) has 
been found to be a highly suitable 
plaster compound for this use. 

Thin wall sections are advisable 
for plaster molds to eliminate long 
baking time. When plaster molds 
with thick sections are used, they 
may be preheated before the com- 
bination of resin and hardener is 
poured into them, but this is not ad- 
visable with certain resins which 
would polymerize too quickly in 
such a procedure. 

There are certain precautions to 
be followed in using molds of plas- 
ter or wood. The mold should be 
thoroughly dried before pouring and 
a parting agent applied such as Ty- 
gon Primer TP-108 (U. S. Stone- 
ware Co.). Separation can be further 
eased by applying a thin and well- 
rubbed coating of Johnson’s Traffic 
Wax to the mold. 

For castings with irregular con- 
tours and undercuts, it is desirable 





Sheet aluminum is stretch formed on cast phenolic die to produce the cowl for an 
airplane fuselage. Such dies are light in weight, easy to handle in the shop 


165 











KEOLYN PLASTICS 


Custom 


Injection Molders & Fabricators 
(Since 1936) 


Ask about our— 


STOCK MOLD SYSTEMS 





Offering: 
@ Lower Tooling Cost @ Quicker Delivery 
e@ Easier Changes In Tooling & Product Design 


Your proposed plastic product might lend itself 
to our STOCK MOLD SYSTEMS enabling us 
to save you up to 75% of the tooling cost. 


Specializing in Nylon & other plastics 


Engineering—Design—Models—Molds—Production 


2729 N. PULASKI RD., CHICAGO 39, ILLINOIS 











A new plant with the latest equipment for 
custom injection molding of thermo plastic 


materials, 


Complete facilities for molding, assembly, 
painting and plating: Six injection machines 8 oz. 


to 32 oz. capacity. 


We offer you experience — quality work — 
reasonable prices — prompt service. 


MICHIGAN PLASTIC PRODUCTS, INC. 
GRAND HAVEN, MICHIGAN 


sales office: 
616 Pallister Ave., Detroit, Michigan 


to use flexible molds. Rubbe- mol 
require a simple castor 0: se 
rator. Vinyl molds need no 
ing agent. 
For casting 


darat- 


large numbers of 
parts, it is generally economical +, 
machine a steel arbor or ma 
the form of a pattern for the desire 
piece. This arbor is then dipped int 
molten lead. After sufficient wal 
thickness has been built up on th 
arbor, it is removed from the lead 
bath. The lead mold stripped fron 
the mandrel faithfully reproduces 
the details of the original. After th, 
phenolic resin is poured into th 


irel in 
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Finishing bracelets made by cutting 
sections from a cast phenolic tube 


lead mold and baked, the cured 
casting is easily removed from the 
mold. 

For special applications, other 
types of molds are in use—such as 
two-part and three-part forms, and 
molds of vinyl-lined steel or rein- 
forced steel plate. 

Castings are thoroughly cooled at 
room temperature before removal 

In addition to the basic advan- 
tages of phenolic resins, their fidel- 
ity to detail, their dimensional tol- 
erance, and the fact that castings 
can be machined as readily as hard 
woods, with standard tools and low 
set-up costs, have led to their wide- 
ning adoption in many tool and die 
applications. Most phenolic parts 
and products require virtually no 
machining. The _ self-lubricating 
qualities of some _ graphite-filled 
phenolic dies make them particu- 
larly suitable to metal forming. 


Tooling 


Too] and die applications are ex- 
panding in many important indus- 





tries, including the manufacture of 


Casting Plastics 





b Molds 
S€pa- 


D <°parat. 


m rs of 
Omical t 
andre] jp 
1€ desired 
pped int 
lent wal 
ip on the 
the lead 
ped fron 
‘produces 
After the 


Into the 





cutting 
> tube 


> cured 
“om the 


other 
such as 
ms, and 
r rein- 


led at 
emoval 
advan- 
r fidel- 
al tol- 
astings 
is hard 
nd low 
’ wide- 
ind die 

parts 
lly no 
icating 
~ filled 
irticu- 
ig. 


re eX- 
ndus- 
ire of 


astics 


automobiles, and appli- 
the past, the low fabrica- 
of plastic dies was fre- 
ffset by the need to repair 
ice those that would not 
under the abrasion and 
if long production runs. A 
casting material with a low 
e rate and heightened im- 
pact and compressive strength is 
now available to overcome these 


phen 


shrint 


shortcomings. 

In phenolic tooling, adaptations to 
ain special problems have in- 
luded the use of steel inserts, 
which enable the plastics to over- 
come low shear strength causing 
breakdowns on sharp radii. In some 
instances, to take up shear loads, it 
has been found advisable to use a 
steel weldment to contain the plas- 
tic in female forms. 

The light weight of phenolic parts 
is one considerable factor in their 
increasing popularity in tool and die 
applications. Even lighter weight for 
handling ease can be attained by 
using a foaming agent and another 
type of accelerator with a phenolic 
casting resin, to produce foamed 
parts with a rigid intercellular 
structure. These foamed materials 
provide strong but extremely light 
wes for cavities of particularly 
large size. 

Generally speaking, the current 
industrial applications of casting 
esins include their use for forming 
and drill jigs, fixtures, core boxes, 
plating shields, foundry patterns, 
models, prototypes, pantograph pat- 
terns, draw dies and panels, stretch 
dies, bag and contact molds for re- 
inforeed plastics lay-up, spray- 
metal backing, vacuum-forming 
electro-forming molds, as 
well as latex dip-operation produc- 
tion forms. 


molds, 
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UALIFIED 


INJECTION MOLDERS 


SPECIALIZING IN LARGER PARTS 


CoMPLETE FACILITIES to handle all injection molding prob- 
lems cover our 40,400 square feet of ultra modern plant. 


Our molding equipment consists of 10 presses: one-4 oz. 
Lester and one-4 oz. Reed Prentice, one-12 oz. W. S., 
four-16 oz. W. S., one-22 oz. W. S., two-48 oz. W. S. 


We have the latest equipment in our Finishing Depart- 
ment and Tool Shop and are very well equipped in every 
department to handle any or all jobs up to 48 oz. 


Our Engineering Department has knowledge and ex- 
perience from original design to finished product. Some 
large castings molded include gun stocks, toilet seats, 
vacuum cleaner, refrigerator and television parts. 


Our customers include the biggest names in industry. 


Prospective customers are invited to inspect our plant 
and facilities. 


Presgue Tele Plastics, Tue. 


2730 West 1ZTH Srt.,- ERIE, PENNA. 


CUSTOM MOULDERS 
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Foaming Plastics 


CELLULAR CELLULOSE ACETATE 





by DR. P. J. WITTE* 


LIST of general properties for a 
good plastic foam would neces- 
include high strength-low 
characteristics, good ma- 
chinability and ease of fabrication, 
thermal and_ electrical 
qualities, and resistance to water, 
chemicals, fungi, and decay. As will 
be noted in Table I, cellular cellu- 
lose acetate (Strux' or CCA) has 
these desirable properties. 

CCA is produced by a continuous 
extrusion process in which cellulose 
acetate is converted to an unori- 
ented, closed cell foam by the flash 
vaporization of a superheated sol- 


sarily 
density 


excellent 


vent. 

The density of the product as ex- 
truded may be varied by altering 
the temperature and initial formu- 
lation. Present densities are in the 
* Director of Research, Russell Reinforced Plastics 
Corp 


1Strux Corp. trade mark. Manufactured under 
license from E. I. du Pont de Nemours & Co 


COURTESY HERCULES POWDER CO. 


range of 6 to 7 lb. and 7 to 8 lb. 
per cubic foot. However, by remov- 
ing the rather dense skin formed 
during extrusion, the weight can be 
decreased to as low as 5 lb. per 
cubic foot without affecting the in- 
herent properties of the foam. 

A distinct advantage of the 
method of production used is that 
the length of the product is un- 
limited. Cross-sectional areas up to 
10 sq. in. are presently available 
with conventional sizes as follows: 
1 by 4 in.; 1% by 4 in.; 1% by 3 in; 
3%4 by 6 in.; % by 8 in.; 2 by 4 in; 
and rods from %- to 3-in. diam- 
eter. As a matter of convenience, 
the usual shipping length is 6 feet. 

Conventional wood-working tools 
are satisfactory for fabricating 
Strux, such as band and circular 
saws, lathes, sanders, joiners, shap- 
ers, planers, and centerless grind- 
ers. For sanding operations, a coarse 

‘ 


Slab of cellular cellulose acetate emerges from slot die of extruder, which is fed with 
a mix of cellulose acetate flake, glass fibers, barium sulfate, and a volatile solvent 
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Table I—Properties of Ce 
Cellulose Acetate 





Density Ib./ft.* 6 to7 
Tensile strength, 
ps.i. 159 
Shear strength, 
p.s.i. 140 
Compressive yield 
strength, p.s.i. 197 
Modulus, p.s.i. 5,500 
Flexural strength, 
p.s.i. 147 
Impact strength, 
Izod, unnotched 
ft./lb. 
Thermal conduc- 
tivity (“K” fac- 
tor) BTU/Ft.?/ 
Hr./°F./in. 0.31 0.32 
Coefficient of linear 
expansion per °F. 
Flame travel in./ 
min. 49 42 
Dielectric constant 1.12 112 
Loss tangent 0.002 0.002 
Chemical Resists weak acids 
resistance oils, greases, fats 
gasoline. Soluble in 
alkalies, acetone, 
lower ester solvents 
Swollen by lower 
alcohols. 


2x10-5 2x10 





paper is generally employed. Tool 
speeds are usually high. High toler- 
ances are possible. 


Bonding Strux 

Simple gluing procedures work 
well in bonding CCA to itself or to 
other materials. The high softening 
temperature of 390° F, due to the 
absence of any plasticizing ingredi- 
ent, is an important property in 
connection with the use of thermo- 
setting resin adhesives such as 
polyester or epoxy resins. When 
bonding Strux to itself, a room tem- 
perature curing polyester is ver) 
satisfactory. The resin may b 
either the conventional type or 4 
filled thixotropic modification. The 
latter form has the advantage of 
staying in place even on vertical 
surfaces, since it is of a putty-like 
consistency and has little tendency 
to flow or run. Vinyl base adhesives 
such as CD-200 (Chemical Devel- 
opment Corp.) are highly recom- 
mended, their chief advantage being 
the elimination of the mixing prob- 
lem. Vinyls are useful also when 
bonding to a material affected by 
the styrene in the polyester resin. 

Adhesives containing esters oF 


Foaming Plastics 








42 

1.12 
0.002 
eak acids 
ases, fats 
Soluble in 
acetone, 
r solvents 
by lower 


ed. Too! 
gh toler- 


Ss work 
elf or t 
oftening 
» to the 
ingredi- 
erty in 
thermo- 
uch as 
When 
m tem- 
is very 
lay be 
e or a 
n. The 
age of 
vertical 
ty-like 
ndency 
hesives 
Devel- 
recom- 
» being 
prob- 
when 
ed by 


resin 


lastics 








COURTESY HERCULES POWDER CO. 


Gun plugs made of CCA cut wind re- 
sistance of open gun ports in jet 
fighters by preserving streamlining 


ketones will attack Strux. When 
bonding to wood, any usual wood 
adhesive can be ernployed. Adhesion 
to metal surfaces has been most 
successfully accomplished by the 
use of epoxy resins such as Araldite 
(Ciba Co., Inc.) or Epon (Shell 
Chemical Corp.). Freedom of the 
metal surface from grease is essen- 
tial and a superior bond can be at- 
tained if the metal surface is sand- 
blasted or otherwise roughened 
sufficiently. 


Sandwich Panels 


Combining the properties of ease 
of bonding to materials such as 
glass cloth, glass mat, and wood, 
with that of heat resistance and high 
strength, CCA is found to be ideal 
for sandwich constructions. Struc- 
tural efficiency and simplicity in 
design are achieved with savings in 
cost as compared to conventional 
ribbed or otherwise reinforced con- 
struction. Sandwich panels may be 
fabricated either in a heat curing 
press or by secondary bonding (i.e. 
bonding the Strux to the finished 
polyester sheet using epoxy resins). 

In the press operation, Strux and 
glass cloth or mat impregnated with 
polyester resin are placed between 
aluminum cauls and cured for about 
7 to 10 min. at 230° F. and 30 Ib. 
p.s.i. The secondary bonding method 
requires that the cured polyester 
sheets be sanded in order to obtain 
a satisfactory bond. 

strux is noted for its excellent 

‘mal stability. It does not tend 
become brittle. It may be sub- 


nyl 


jected to temperatures as high as 
350° F. for extended periods of time 
and even to higher temperatures 
for shorter periods, especially in a 
sandwich construction. 


Thermal Insulation 

While well suited as a thermal 
insulating material, use of CCA is 
limited by its relatively high cost 
unless structural strength, rigidity, 
and fabrication requirements impose 
problems not satisfactorily filled by 
other plastic foams. 

CCA cannot be foamed in place, 
but must be fabricated to shape. 
The material has reasonable flexi- 
bility in the direction of extrusion 
and can be shaped into large radii 
and simple curves, especially in thin 
sections. Some additional flexibility 
can be obtained by soaking the ma- 
terial in boiling water or subjecting 
it to steam. The water absorption 
of Strux, expressed in terms of re- 
serve buoyancy indicates an initial 
buoyancy of 55 lb. per cubic foot. 
This value is reduced to 53 lb. after 
24 hr. of immersion. After four days 
immersion the buoyancy decreases 
to 52 lb., at which value stabiliza- 
tion is attained. Drying brings com- 
plete recovery. 

Strux is presently finding applica- 
tion both in the commercial field 


and in the military. Of primary im- 
portance is its use as a buoyant 
material. By taking advantage of its 
resistance to fuels, it is now being 
used in gas tanks as floats. Its di- 
electric qualities make Strux useful 
in the manufacture of electronic 
equipment. For instance, rods 
wrapped with glass cloth impreg- 
nated with polyester resin have 
been found suitable for antennas 
for short-wave radios. Further ap- 
plications of sandwich construction 
include floor and wall panels in air- 
craft, boats, trains, trucks, and re- 
frigerators. In the aircraft industry, 
CCA has found acceptance as re- 
inforcement for control surfaces, 
helicopter blades, radome housings, 
and filler blocks under fuel cells. 
Other uses include ribs, posts, and 
framing members in shelters, hous- 
ing units, trailer bodies, and other 
large structures; furniture, luggage, 
shipping containers, and foot lock- 
ers. 
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VINYL 


by M. J. KLEINFELD* 


SES for unicellular expanded 
polyvinyl chloride fall into two 
general categories: insulation and 
flotation equipment. Another form 
of expanded or foamed polyvinyl 
chloride, is the open-celled type. Its 
principal use is in upholstery. 
Different techniques are used to 
make the two types of expanded 
vinyl. The unicellular, or closed-cell 
type, is usually made with chemical 
blowing agents. The blowing agent, 
influenced by heat, gives off a gas 
which forms thousands of tiny bub- 
bles in the vinyl. It is a process that 
resembles the process used in mak- 
ing sponge rubber. Open-celled, or 
foamed vinyl, is made by mechani- 
cally mixing a gas into the vinyl. 
The process, to some extent, resem- 
bles the making of foam rubber. 
Both forms can be made in a firm 


* Senior Group Leader, Marvinol Development, 
Naugatuck Chemical Div., U. S. Rubber Co. 


state, virtually impossible to squeeze 
manually. Or they can be made in a 
soft state, easily compressed by 
hand. Foamed vinyl “breathes,” an 
important feature when it is used 
in upholstery. Expanded vinyl, 
which does not “breathe,” is conse- 
quently superior for flotation and 
insulation purposes. Both forms can 
be compounded to have excellent 
fire resistance. 


Production Techniques 


Two main techniques are used for 
the production of vinyls expanded 
with blowing agents. The first ne- 
cessitates a closed mold in which 
relatively thick sections of unicellu- 
lar expanded vinyl are produced. 
These sections are then used as 
made, or sliced to whatever thick- 
ness is required. An important fea- 
ture of the closed mold technique 
is the ability of articles so molded 
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“WHERE can IJ get 
ALL types of PLASTICS for TOOLING?” 


1 TOOLPLASTIK non-shrinking phenolic casting resin 
for producing tools and models quickly and economically. 
2? DYFORM reduces cost, weight and lead time 
in production of high impact tooling. 
3 L-900 series non-shrinking EPOXY resins. 
50% cost savings on laminate jigs and fixtures. 
4 L-930 NON-SHRINK surface casting epoxy resin (metallic) 
for facing metal tools—form blocks—core boxes, etc. 
5 CORFOAM —a foam material for tool core and model 
structures and high heat applications. 
For further information contact... 


rT ao oli, Im Ca 


5736 West 96th Street, Los Angeles 45, California 
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The manufacture of molded 
§ plastics and devices for mili- 

tary and industrial require 
ments are our specialties 
hundreds of different parts 





are in present production 


PLUNGER - SMALL RUNS 
— USING 


HAND MOLDs 





SEND your specifications NOW! We invite 
toughest problems . . . NO OBLIGATION 








to retain the details and prop: rtions 
of the mold, even after comple ‘e ex. 
pansion. The second method in .olves 
casting in an open mold or coating g 
suitable web with vinyl dispersion, 
in which a blowing agent has been 
mixed, and then allowing the viny| 
to expand in a “free blow.” Free 
blow foams generally contain some 
interconnecting cells. 

When the closed mold technique js 
used, the mold should be made from 
a heavy steel frame placed between 
steel plates. Soft aluminum gaskets 
provide an adequate seal for the 
mold, if the assembly is placed in a 
press capable of withstanding high 
pressures. 

Extreme caution should be taken 
when blowing in a closed mold since 
very high pressures are developed 


COURTESY ELASTOMER CHEMICAL CO. 


Blowing type plastisol is sprayed on 
web to form sheet of gas-foamed vinyl 


: when the blowing agent decomposes 


A safety factor covering the possi- 
bility of added pressure from vinyl 
breakdown, through an improperly 
stabilized system, must also be 
taken into account. 

The recipe used in _ preparing 
closed-cell expanded vinyl varies to 
some degree depending upon the 
end-use requirements. In general, 
the recipes consist of vinyl, plastici- 
zers, a blowing agent, and stabilizers. 
One formula is: 
Marvinol VR-10 
Tricresyl Phosphate 
Cadmium Barium 

Stabilizer 4.0 
Celogen blowing agent 25-30.0 

Densities of 4 to 6 Ib. per cu. ft. 


100.00 
130.00 
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DESIGNS @ DEVELOPS 
PRODUCES 


® PRINTING 

‘e INECTION 
MOLDING 

@ EMBOSSING 

e STAMPING 

@ BUFFING 

@ LAMINATING 

@ MACHINING 

® CUTTING 

-@ SILK SCREENING 


Our engineering department, with its versatility and long experi- 
ence, is anxious to help you make a better product and a more 
economical one. Please do not hesitate to call or write us now 
concerning your plastic problems. 

Handsome new Brochure sent on your request 


THE EMELOID CO. INC P J Central Ave Hillside 5. N. J 


Completely equipped for 3 Dimensional Vacuum Forming 





Sylvania’s automatic compression mold- 
ing presses range in capacity from 15 


Plastic Parts 


Quality-Molded to your Design 


...in Thermosetting or Thermoplastic materials! 


Whatever the role of plastic in your 
business . . . whether it’s lighting, 
electronics, or a totally different field 
. Sylvania can mold plastic parts 
to the most exacting requirements 
of your design engineers. Sylvania’s 
modern facilities and manufactur- 
ing experience combine to produce 
more than a million units a day. Such 
unique methods enable you to speed 
production and reduce costs. 
Sylvania is also fully equipped to 


Sylvania injection molding presses with 
capacities from 4 to 48 ounces. 


assemble plastic products requiring 
the addition of formed meta! parts, 
Sylvania’s laboratories and engineer. 
ing staffs are available to assist you 
in the development of new products 
and assemblies. 

Give our engineers an opportunity 
to quote on your molded parts. 4 
short note on your letterhead will 
bring you the information you de. 
sire. Write: Sylvania, Dept. 4A-78, 
at the address below. 


Sylvania’s rotary type compression 


molding presses. 


to 150 tons. 


In Canada: 
Sylvania Electric (Canada) Ltd. 
University Tower Bldg. 
St. Catherine St., Montreal, P. Q. 


sw SYLVANIA 


Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y. 


LIGHTING » RADIO + ELECTRONICS + TELEVISION 
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Foamed vinyl object formed in closed 
mold expands to 10 times mold volume 


are obtained with this formulation. 
Such a formulation may be prepared 
as a plastisol with all of the ingredi- 
ents stirred together, or ground on 
a paint mill. The mold is then filled 
with the paste and clamped in a 
press. A typical cycle for a one-inch 
thick frame is 15 to 25 min. at 310 
to 320° F. This is an average cycle, 
and would vary with the formula- 
tion. For a one-half inch frame, 
the same temperature is used, but 
the time is cut approximately in half. 


Variations 


Mold heat capacities and the 
method of heating will, of course, 
determine variations in the curing 
cycle. In general, however, it is ad- 
visable to obtain complete fusion of 
the plastic matrix before decomposi- 
tion of the blowing agent. 

Following the fusion and blowing 
steps, the closed mold should be 
cooled rapidly. The center of the 
plastic mass _should be well below 
200° F. before the mold is opened, 
otherwise the stock will be so soft 
that it will rupture. 

Care should be used to prevent 
the accidental release of press pres- 
sure before the mold has been 
cooled. 

When the piece is released from 
the mold, it will be partially ex- 
panded. It may then be brought to 
its maximum expanded size by 
heating for 1 hr. at 212 to 220° F., 
either in an oven or in boiling water. 
Annealing, which is generally bene- 
ficial to the dimensional stability of 
the finished expanded piece, may 
been done by holding the piece at 
130 to 150° F. for several hours. 

In the free blow method, the closed 

id is done away with and the 


olyethylene 


piece is allowed to expand at at- 
mospheric pressure. A layer of 
blowing plastisol is coated on a 
suitable web or poured into an open 
mold. This is then fused in an oven 
at 330 to 360° F. 

Plastisol for this method may al- 
so be stirred-in or made on a paint 
mill, but the formulation is slightly 
altered from the one previously 
listed. Larger amounts of plasticizer 
are used, and the blowing agent 
content is cut down. Too rapid ex- 
pansion under atmospheric pressure 
will cause an uneven cell structure 
and a larger percentage of inter- 
connecting cells. The quantity of 
stabilizer may also be reduced since 
the heat used is considerably less 
severe. The formulation is: 
Marvinol VR-10 100.00 
Di-2-ethyl hexyl phthalate 100.00 
Tricresyl phosphate 60.00 
Cadmium Barium Stabilizer 2-3.0 
Celogen 1-5.0 

Densities of 15 to 20 lb. per cu. 
ft. are normally obtained with this 
formulation. 

Foamed vinyls of essentially open 
cell structure can be made through 
a technique which does not involve 
the use of chemical blowing agents. 
This process (U. S. Pat., 2,666,036) + 
depends on the expansion of a plas- 
tisol into which an inert gas has 
been introduced under pressure. 
Fusion is carried out in an oven or 
by dielectric heating, the foamed 


1Elastomer Chemical Corp. 


plastisol being supported in open 
molds or on a suitable web. Densi- 
ties of 3 to 12 lb. per cu. ft. may be 
obtained. 


Advantages 

The excellent weathering proper- 
ties, chemical inertness, abrasion 
resistance, and non-flammability of 
polyvinyl chloride compounds can 
be imparted to vinyl foams. Because 
of these advantages, closed-cell ex- 
panded vinyls are finding wide ap- 
plication. Life rafts, life rings, cable 
and fish net floats, surf boards, and 
boat bumpers are some of the buoy- 
ant products now being made. As 
a shock resistant and insulating ma- 
terial, closed-cell vinyls have found 
use in boxing mats, athletic protec- 
tive padding, closed weather gar- 
ments and footwear, and insulation 
of Arctic vehicle cabs. 

Foamed or open-cell vinyl is used 
for upholstery, clothing, and auto- 
motive applications. This promising 
material is rapidly pushing into new 
fields and seems to have a very 
bright future. 
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POLYETHYLENE 





by W. T. HIGGINS* 


{ ELLULAR polyethylene, the most 

recent development in polyethyl- 
ene processing, has resulted in a 
lightweight material for electrical 
and other applications where the in- 
herent properties of polyethylene 
may be used to advantage. The basic 


properties of polyethylene—good 
abrasion and chemical resistance, 
flexibility, toughness, light weight, 
low moisture absorption, high re- 
sistivity, and low electrical loss 
characteristics—make cellular poly- 
ethylene well suited for such pur- 
poses. 

Cellular polyethylene, composed 
essentially of unconnected cells, does 
not replace solid-type polyethylene 
insulation, but rather is used where 


* Product and Process Development, Bakelite Co. 


electrical requirements are quite 
exacting. The combining of poly- 
ethylene having a dielectric constant 
of 2.3 with an inert gas having a 
constant of approximately 1.0 results 
in a material with a dielectric con- 
stant between these values. The 
cellular composition shows lower 
losses than solid polyethylene be- 
cause of the lower dielectric con- 
stant, The power factor values are 
essentially the same, while the lower 
specific gravity of cellular polyethyl- 
ene makes this material especially 
useful in applications where weight 
is an important factor. The tensile 
strength, elongation, and dielectric 
strength values are lower than those 
of solid polyethylene but remain 
within the limits required by most 
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applications to which foamed poly- 
ethylene may be put. 

Because cellular polyethylene is 
50% gas, certain properties are im- 
proved while others are impaired 
to some extent. Table I, p. 178, illu- 
strates the effect of the gas on some 
of the common properties of poly- 
ethylene. 


Production Method 

Cellular polyethylene is produced 
by dispersing a chemical blowing 
agent intimately in the resin and 
subsequently causing this thermally 
sensitive agent to liberate gas. To 
maintain the inherent electrical 
properties of the polyethylene, the 
blowing agent, the gas liberated by 
it, and any residual products must 
not absorb moisture and thereby 
degrade the insulating characteris- 
tics of the compound. A blowing 
agent should be used which leaves a 
non-polar residue after expansion, 
thus ensuring against losses at high 
frequencies. Since these optimum 
properties are not always obtain- 
able, the agent used should liberate 
a maximum of gas and leave a mini- 
mum of residue. 

Since the blowing agent must lib- 
erate gas under controlled condi- 
tions, extruders which can be regu- 
lated both as to heat and pressure 
appear more adaptable to this criti- 
cal operation, Aside from the actual 
extruding operation, the machine 
used in processing cellular poly- 
ethylene must perform two addi- 
tional functions. 

First, by application of heat, the 
extruder must cause the blowing 
agent to liberate the gas. 

Secondly, by maintaining constant 
pressure in the barrel, head, and 
die, the extruder ensures against 
premature expansion of the liber- 
ated gas before the material 
emerges from the die. A machine 
properly adjusted to heat and pres- 
sure will give a product with a 
smooth surface, a unicellular struc- 
ture, and a uniform bubble size. Op- 
erating temperatures that are too 
high will give a less uniform bubble 
size and a rougher surface with 
attendant cooling problems. Too low 
operating temperatures result in a 
high density material. It is possible 
to determine the optimum conditions 
for a specific extruder by setting the 
barrel and head temperatures at 300 
and 250° F., respectively, measur- 
ing the density of the extruded ma- 
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The new, larger quarters now occupied by Quinn- 
Berry Corporation are designed to make possible the 
most efficient production methods. Modern equipment, 
excellent lighting and practical floor planning combine 








to produce highest quality workmanship. 

lilustrated here are portions of the new Quinn-Berry 
plant. Here you can see the complete services available 
to you at Quinn-Berry. Every step, from original de- 
sign to finished product, is here under one roof. Our 
molds are made in our machine shop by some of the 
finest craftsmen in the country. 

Our production experience covers nearly every in- 
dustry . . . aviation, electrical, business machines, house- 
wares, automotive and many more. 

These modern, efficient facilities and our 
diversified design and production experience 
are yours for the asking. Consult with us 


the next time you have a problem involving 
plastics. 


Here are pictured three departments in the 
new Quinn-Berry plant. At top is a portion of 
the engineering department where parts and 
molds are designed. Next is a section of 
machine shop where we make our own 

At bottom is a view of press room showing 
row of newly installed, modern presses. 


BRANCH OFFICES 


Harry R. Brethen Harwood Molded Products John Weiland, Jr. 
15 Lawrence Fairport Road 7105 Grand Parkway 

Detroit, Michigan East Rochester, New York Milwaukee 13, Wisconsin Ardmore, Pennsylvania 
Townsend 8-2577 Hillside 4352 Greenfield 6-7161 Hilltop 7-0345 


2651 WEST 12th STREET, ERIE, PENNA. 
MOLDERS OF ALL TYPES OF THERMOPLASTIC MATERIALS 





COURTESY BAKELITE CO. 


Above: Bare wire to be insulated with cellular polyethylene enters extruder cross- 
head at left, emerges with coating at right. Below: Close-up of extruder die 


terial, and then raising the barrel 
and head temperatures in 25° F. 
increments until the density of the 
product reaches 0.47. 

For applications where higher 
densities are required, cellular stock 
can be blended with a solid poly- 
ethylene compound to achieve the 
desired density. Higher densities 
can also be obtained by extruding at 
reduced temperatures, thus limiting 


176 


the extent of blowing. However, re- 
sults are extremely difficult to re- 
produce and, in every case, it is rec- 
ommended that all of the gas be 
liberated from the blowing agent 
during the extrusion operation. 

The pressure in the barrel must 
be high enough to ensure against 
premature expansion of the gas. The 
most effective method is to use a 
dense screen pack of 20/60/100/100 


mesh. High head and die pr 
are maintained with a low 
temperature and a die which 

signed to restrict the flow of t! 
terial. The restriction of flow 

accomplished by increasing th: 
length as the diameter of tl 
opening increases. 

Under proper operating 
tions, the cellular polyethylen 
double in volume. This exp: 
requires that the area of th« 
opening, minus the area of the wire 
or core, be 50% of the area of the 
finished insulation. A convenient 
formula for computing the final di- 
ameter for a given die size or the 
necessary die size for a specific final 
circular cross section diameter is 

D = Vv 2D,’ d? 
where D = final diameter; D, = die 
diameter; and d diameter of wire 
or core. 

Best results are obtained when 
the screw temperature is held at 
approximately 212° F. Higher tem- 
peratures result in the material 
sticking to the screw, while lower 
temperatures do not maintain a 
uniform heat. A screw length-to- 
diameter ratio of 12 to 1 or higher 
is more effective than lower ratios, 
while a high compression ratio 
screw is to be preferred to a low 
compression ratio screw of the same 
type. To maintain high pressure in 
the system, the screw should oper- 
ate at 20 r.p.m. or higher. 

Preheating of the wire or core to 
between 212 and 260° F. is desira- 
ble for achieving a smooth, regular 
surface. Lower temperatures tend to 
give a lumpy material, while higher 
temperatures result in uneven cool- 
ing and flattening of the insulation. 

While it is possible to use direct 
water cooling for thin wall insula- 
tion, heavy walls require a long 
stretch of air cooling. Too rapid 
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COURTESY BAKELITE Co. 


Cellular polyethylene is used to in 
sulate UHF television lead-in wire 
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Table I—General Properties of Cellular Polyethylene 





Wire size #14 A.W.G. insulation O.D. (in.) 


Tensile strength, p.s.i. @ 23° C. 
Elongation, % @ 23° C. 
Dielectric strength, A.S.T.M. D-149-44 
Short time @ 0.125 in. 
Step by step @ 0.125 in. 
55° C. Mandrel bend, 2X 
Specific gravity 
Power factor @ 1000 cycles 
10,000 cycles 
Dielectric constant @ 1000 cycles 
10,000 cycles 


Cellular 


Polyethylene 


Solid 
Polyethylene 


0.250 0.250 
2180 670 
580 310 


220 v./mil 
190 v./mil 


630 v./mil 
590 v./mil 
OK 
0.92 
0.00028 
0.00030 
2.3 
2.3 





quenching of the product will tend 
to flatten it because of its weakness 
at the extrusion temperature, An- 
other cause of insulation deforma- 
tion is too rapid contraction of the 
occluded gases before the polyethyl- 
ene has had an opportunity to de- 
velop strength. It is possible, how- 
ever, to minimize these tendencies 
by using the lowest feasible com- 
pound temperatures. 

The principal applications for 
cellular polyethylene are in the 
electrical insulation field. This 
unique material is especially useful 
where lower electrical attenuation 
and line losses at high frequencies 
are required, such as UHF televi- 
sion lead-in wire, and where there 


are weight and handling problems 
in finished wire construction. 

Cellular polyethylene has also 
been extruded successfully to pro- 
duce rods, shaper, and sheeting. 
These show excellent promise in ca- 
ble core, gasketing, and cap and 
closure lining applications. 


References 

For information on polyethylene 
materials, see p. 477; also consult 
Subject Index and Directory Index. 

“Polyethylene’s potential in large 
plastic structures,” Prod. Eng., 25, 
146 (Apr. 1954). 

“Cellular polyethylene by extru- 
sion,” by W. T. Higgins, Moprern 
Puiastics 31, 99 (March 1954). 


PHENOLICS 





by R. P. COURTNEY* 


CaSTAIN phenolic resins can be 

foamed to produce a cellular pack- 
ing and insulating material with a 
density of 0.3 to 0.4 lb. per cu. ft. 
Direct economies result from the 
use of phenolic foam as a light- 
weight, resilient packing material 
which reduces shipping costs, mini- 
mizes breakage of fragile articles, 
and reduces fire hazards. 

Phenolic foam can easily be pre- 
cut into convenient slabs of one to 
two in. in thickness, thus decreas- 
ing overall packing time. These 
slabs can be cut from large blocks 
by handsaws, vibrating cutters, or 
other simple equipment. With slabs 
of several thicknesses available, the 
foam can be cut or broken into 


* New Products Engineering Department, Bakelite 
Co. 
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pieces of the desired size to fill voids 
in a package. 

The cells in phenolic foam are 
elongated in the direction of expan- 
sion during the “blowing” process. 
Since this elongation produces di- 
rectional properties, cutting opera- 
tions are easier when done parallel 
to the “grain” of the material. 
Small, fragile items such as me- 
dicinal ampules, lightweight glass- 
ware, and ceramics can be packed 
by forcing them into the end grain 
of the foam. 

Except for special applications, 
it is advisable to avoid crumbling 
or shredding the foam since this will 
increase the packing weight and re- 
duce the cushioning effect of the 
foam. 

Phenolic foam can be crushed to 


increase its load-bearing engt} 
for packing heavy items. | 

it is sometimes advisable S- 
tribute the load on sharp edevs oye 
a larger area by inserting cardboard 
pads. 


Properties 

Phenolic foam has a unique com. 
bination of properties not found } 
other commercially available pack- 
ing materials. 

Load-bearing capacity—With , 
density of 0.3 to 0.4 Ib. per cu. f 
phenolic foam is the lightest dun- 
nage material available on a yol- 
ume-quantity basis. Its compressive 
strength of 0.8 to 1.2 p.s.i. is superior 
to shredded paper or excelsior 
packed to 2 to 3% lb. per cu. f 
Maximum compressive strength is 
realized by loading parallel to the 
grain. 

Resilience—Phenolic foam will re- 
cover to approximately 80 or 90: 
of its original volume when com- 
pressed less than 50%; more per- 
manent deformation occurs when 
the material is compressed further 
However, a load of several hundred 
p.s.i. does not disintegrate phenolic 
foam, and the resulting denser ma- 
terial is still resilient. The resilience 
of phenolic foam is best utilized by 
loading perpendicular to the grain 

Thermal conductivity—Low-den- 
sity phenolic foam has _ good 
thermal insulating properties. The 
“K” value of this material is 0.28 
BTU /ft.2/deg.F./hr./in. Perishable 
items, which require good thermal 
insulation, can be protected during 
shipment by phenolic foam. 

Flame resistance—Phenolic foam 
does not burn readily and may be 
classed as self-extinguishing. In this 
respect, it offers a decided advan- 
tage over other types of low cost 
dunnage. 

Absorptive properties—Phenolic 
foam absorbs most organic liquids 
readily and water quite slowly. The 
foam does not swell or shrink ap- 
preciably on soaking and, unlike 
most dunnage materials, retains its 
good packing properties. If the cells 
are ruptured by shredding or crum- 
bling, liquids are absorbed much 
more readily. 


Foaming Process 
The production of phenolic foam 
is relatively simple. However, the 
rapidity of the foaming reaction 
makes the use of automatic equip- 
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hly desirable and special 
techniques are very im- 


the foaming process, the 

inges rapidly from a free- 

liquid to an infusible cel- 

d with a volume 200 times 

g1 than the original material. 
The lowing formulation, known 
as Bakelite foaming resin BVR- 
18763, has given satisfactory results: 


Foaming Resin BVR-18763 
Liquid Resin BRR-18759 100 
Isopropyl Ether 
‘Tween” No. 40 


Hardener BHR-18769 
Isopropyl Ether 
Sulfuric Acid (conc.) 
Phospnoric Acid (85%) 


The components of BVR-18763 are 
combined and beaten with an agita- 
tor in order to incorporate air. When 
the volume of the solution has in- 





[POSITION A| POSITION B | POSITION C 





























Fig. 1—Slight back pressure should 
be exerted on phenolic while foaming 


creased about 20%, the mixture is 
brought to 77° F.; and 67 cc. of 
hardener BHR-18769, also at 77° F., 
is added for each pound of BVR- 
18763. 

The. mixture is then agitated 
violently with a propeller-type stir- 
rer for 5 sec. and immediately 
poured into the foaming container. 
The material will foam in 7 to 8 sec. 
after the addition of the hardener. 
The phenolic foam produced from 
this formula weighs 0.3 to 0.4 lb. 
per cu. foot. 

Although phenolic foam can be 
produced in any container, it is gen- 
erally advisable to maintain a slight 
back pressure on the solution dur- 
ing the exothermic reaction. Figure 


lsccyanate 


I illustrates a simple method of en- 
suring this back pressure and, there- 
fore, a uniformly shaped foam. In 
Position A, the solution is in the 
shallow foaming pan with a con- 
tainer of the desired shape inverted 
over the pan. As the foam expands, 
as in Position B, back pressure is 
afforded by the weight of the 
“mold.” When fully expanded to 


Position C, the phenolic foam fills 
the container uniformly. 


References 
Consult the Subject Index and 
Directory Index for additional infor- 
mation on phenolics and foaming 
materials. 
“Foamed phenolics for shipping,” 
Mopern Ptastics 29, 83 (Aug. 1952). 


ISOCYANATE* 





OAMS prepared from diisocya- 

nates give several unique features. 
The most striking is that the plastics 
fabricator can do the foaming in the 
place desired. This minimizes the 
capital expenditure required for 
special foaming. Isocyanate foams 
also eliminate the tedious and ex- 
pensive hand shaping of a piece of 
foam to fit a particular cavity. The 
fact that the foaming agent is an 
integral part of the monomeric start- 
ing materials assures discontinuity 
of the bubbles—a factor which is 
frequently desired in foam plastics. 
Because of unusual dielectric char- 
acteristics, these foamed plastics 
find specialized uses in the electrical 
and electronic fields. They also ex- 
hibit highly acceptable temperature 
resistance and strength. 

Materials for producing isocyanate 
foams are generally marketed as 
two-package systems, and are avail- 
able from a number of concerns who 
supply adequate directions. 

Among these concerns are the fol- 
lowing: Nopco Chemical Co., Harri- 
son, N.J.; Armour & Co., Adhesives 
Div., 1355 West 31st St., Chicago 9, 
Ill.; American Latex Products Co., 
Hawthorne, Calif.; and Zenith Plas- 
tics Co., Gardena, Calif. Manufac- 
turer of the toluene diisocyanate 
monomer used for foaming is Mon- 
santo Chemical Co. 

Isocyanate based foams _ are 
formed by the conversion of an al- 
kyd resin to a higher polymer and 
simultaneous evolution of carbon di- 
oxide. The alkyd resin is a critical 
variable and should have an acid 
number of 14-50. One suitable alkyd 
is Selectron 5922 manufactured by 
Pittsburgh Plate Glass Co. 

The reaction must be executed 
with precision in order to realize ef- 
ficient yield of gas at a time when 
the viscosity of the polymer mass 


® Information for this article furnished by Monsanto 
Chemical Co. 


will allow trapping of the gas in 
bubbles of desired size. 

Fillers increase the density and 
compressive strength of foams. Their 
function seems to be the promotion 
of uniformly small bubbles, Alumi- 
num powder is mentioned in this 
connection by DeBell & Richardson. 
The addition of small amounts of 
water decreases density of the foam. 
This may be accomplished by the 
use of non-ionic surfactants with 
water or with certain hydrated me- 
tallic salts. 


Preparation 

The following experimental pro- 
cedure gives an example of the 
preparation of this type of foam by 
a process involving the mixing of 
three ingredients. The indicated 
amounts of ingredients will produce 
approximately 75 cu. in. of foam 
of 10 Ib./cu. ft. density. 

While pieces of foam up to 10 in. 
in shortest dimension are practical, 
preliminary trials may be made with 
a mold only % in. deep. The mold 
is preferably made of metal (cast 
aluminum, Meehanite, or Kirksite), 
although wood or plastics may be 
used. At least 25 p.s.i. should be ex- 
pected to develop in the mold. The 
mold may be lined with glazed paper 
for laboratory evaluations, Unless 
an oven is'available to hold the en- 
tire mold assembly, suitable heating 
and temperature control should be 
fitted to the outside of the mold. The 
mold should be preheated to the 
initial curing temperature (150 to 
160° F.) before the mixed ingredi- 
ents are placed in it. 


Ingredients 

Toluene Diisocyanate 

Selectron 5922 150 gm. 

Aerosol Solution 16 ce. 
(10% Aerosol OT in acetone) 


Provide a 600 ml. beaker with a 
(To page 182) 


140 gm. 
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- - - TWO MODERN PLANTS To 


ELYRIA, OHIO 


Ch 


In which is located General Industries’ engineering and mold-making 
departments together with its extensive facilities for compression 


and transfer molding of thermosetting 


materials. 


COMPLETE ENGINEERING SERVICE 


Capable engineers, qualified by years 
of experience, to see that your designs 
are produced at lowest possible unit 


~~ S— molding cost. 


ri 


me0 


COMPRESSION MOLDING 


180 various compression and transfer 
presses, most with top rams, ranging 
from 25-ton to 1850-ton capacity. 


INJECTION MOLDING 


15 modern injection presses ranging 
in size from 2 to 48 oz. capacity for 
efficient production of thermoplastic 
materials in any quantity. 


RADIO-FREQUENCY PREHEATING 


One of the largest installations in the 
industry... more than 75 separate 
units to facilitate high-speed molding 
production. 


CONVEYORIZED OPERATION 


From press to shipping room, through 
finishing and assembly operations, 
entire operation conveyorized for fast, 
uninterrupted flow of molded parts. 


FINISHING EQUIPMENT 

Automatic facilities include equipment 
for trimming, polishing, buffing, drill- 
ing, tapping, tumbling and painting. 
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PRODUCE YOUR CUSTOM MOLDED PLASTICS 


MARYSVILLE, OHIO 


This modern plant contains General Industries’ 
greatly expanded facilities for injection molding 
of all thermoplastic materials. 


GENERAL INDUSTRIES 


experience Over the years, General Industries has engaged in the engineering 
and production of custom-molded plastics for many of America’s 


largest manufacturers. 


‘Included among General Industries’ current customers are the 
‘largest manufacturers of refrigerators and appliances, cooking 
utensils, telephones, cameras, textile machinery, automobiles and 
many other products. 


Write today for a copy of General Industries’ 16-page booklet, 
Your Product in Plastic, which contains detailed information about 
all of General Industries’ facilities and services. 


THE GENERAL INDUSTRIES CO. 


Department PL . Elyria, Ohio 
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polyethylene tent held in place with 
a rubber band. The tent should be 
high enough to allow normal ma- 
nipulation of a spatula by holding it 
from outside the tent. The tent 
serves two purposes: 1) minimizes 
isocyanate fumes; 2) minimizes ef- 
fect of moisture in the air. 

Provide an ice bath to hold the 
beaker since the temperature should 
be kept below 30° C. during the 
mixing operations. Dispense the 
weighed amounts of TDI and alkyd 
into the beaker. Four stages are ob- 
served during the mixing of the in- 
gredients: 1) incompatibility, about 
10 minutes; 2) compatibility, about 
12 minutes; 3) opaque; 4) smooth, 
creamy appearance. 

The mixing should be 
when the mass reaches the creamy 
stage, resembling whipped cream. At 
this stage add the Aerosol OT solu- 
tion and stir an additional one to 
two minutes. Pour the mixture into 
the preheated mold and_ stroke 
lightly with spatula to remove air 
bubbles. Assemble mold and cure 
one hour at 150° F. and two hours 
at 240° F. 


stopped 


Properties 
The above procedure is designed 
to yield a foam with the following 
characteristics: 
10 lb./cu. ft. 
235 p.s.i. 
275 p.s.i. 


Density 

Tensile strength 

Compressive strength 

Shear modulus of 
elasticity 

Heat distortion 

Moisture absorption 
at 100% RH 2% 


The tensile and 
strengths have been shown to vary 
with the density for a given formu- 
lation. The range of thermal conduc- 
tivity of various foam formulations 
is 0.3 to 0.6 BTU/saq. ft./in./hr./° F. 


7000 p.s.i. 
213° F. 


compressive 


Precautions in Handling 


During 9 years of exploratory and 
development research work in the 
field of isocyanates, laboratory and 
factory personnel have had numer- 
ous exposures to the lachrymatory 
vapors and actual skin contact with 
approximately two dozen different 
isocyanates. These exposures were 
always accidental. Nothing besides a 
momentary irritation, however, was 
experienced from any isocyanate 
and this was restricted to those hav- 
ing lachrymatury properties. Phenyl 





HOW TO IMPROVE 
PRODUCT QUALITY .. 
REDUCE PRODUCT C0sT 
WITH RIGID PLASTIC 
EXTRUSIONS! 


SEND FOR THIS 
BROCHURE NOW! 


If your product does — or CAN 
incorporate an extruded plastic 
component — SEND TODAY FOR 
THIS BRAND NEW, FACT-PACKED 
SHEFFIELD BROCHURE 


Actual case histories vividly illus- 
trate how Sheffield’s design and 
development ingenuity have over- 
come seemingly insurmountable 
plastic application problems . . . 
page after page of photographs de- 
pict the complete engineering and 
production facilities that can produce 
a plastic extrusion to your specific 
need — your schedule — your 
budget... and — above all — you'll 
discover how Sheffield versatility can 
deliver a plastic extrusion with every 
quality necessary to enhance the 
performance, beauty and durability 
of your product. 


. SHEFFIELD PLASTICS 
——_—. 
Inc. 


Sheffield, Massachusetts 
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---in plastic molding 
SHAW 


makes the difference 


... because SHAW offers you today’s knowledge backed by 
over half a century of custom experience —since plastic 
molding began. 

Your first molding job by SHAW will show you what we 
mean. Mold design and maintenance of the highest order. 
A quality product at low cost...the buyer’s need in today’s 
market. Delivery on time. Low cost figures on finishing 
with SHAW’s up-to-the-minute automatic equipment. 

If it’s a tough job and you want it fast give us a call. 
Quantities? We’ve produced over 2,000,000 iron handles 








CAN . ‘ for the appliance industry. And, the intricate case of your 
lastic F SCHICK SHAVER. Plus a large variety of jobs for every 
FOR F as Government service branch. You'll find our case history 
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problem. 
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ble ax Case: Melamine Z 
AY: Holder: Acrylic runs, costs, and to have our 
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isocyanate, octadecyl isocyanate, and 
meta tolylene diisocyanate do not 
appear to have any cumulative ef- 
fect on the persons who are han- 
dling them. 

Strong lachrymatory effects at 
room temperature are obtained with 
the isocyanates having six carbons 
or less. Very little irritation, if any, 
is experienced with longer carbon 
chain isocyanates. These observa- 
tions indicate that the lachrymatory 
properties are a function of vapor 
pressure; therefore the fumes from 
the higher boiling compounds might 
be expected to be irritating. 

In case of exposure, the area 


(laboratory or plant production) 
was decontaminated of lachryma- 
tory fumes with ammonia (prefer- 
ably gas from a hand cylinder, 
but concentrated aqueous solutions 
were sometimes used). 

A skin contact was always washed 
immediately with methanol followed 
by a good washing with soap and 
water (preferably warm). If a large 
portion of the body is involved, a 
hot shower with plenty of soap may 
follow the methanol treatment. 


References 


“3 new foams,” Mopern PLastics 
30, 85 (April 1953). 


STYRENE 


Fabricating Type* 


HE expanded styrene plastic 

made by Dow, under the trade 
name Styrofoam, is used exten- 
sively in the low temperature insu- 
lation, buoyancy, floral, display, and 
novelty fields. 

The material consists of millions 
of tiny closed-wall cells which pro- 
vide an excellent water vapor bar- 
rier. It was first used during World 
War II as a buoyancy medium in 
life rafts, preservers, and other res- 
cue equipment. Since the war, Dow 
has developed an improved mate- 
rial for a variety of industrial and 
consumer applications. 

Advantages of the styrene foam, 
include light weight, low thermal 
conductivity, moisture resistance, 
structural strength, ease of work- 
ability, pleasing appearance, and re- 
sistance to vermin. 

Styrofoam is gaining widespread 
recognition as a low-temperature 
insulation material and is being 
used for insulating cold storage 
warehouses, frozen food lockers, fur 
storage vaults, refrigerated trailers, 
trucks, box cars, ship holds, refrig- 
eration appliances, and on tanks, 
heat exchangers, and pipelines. 

Among the attributes of Styro- 
foam in this field is the structural 
strength of the material which al- 
lows the placing of concrete floors 
directly over the material without 
additional support. The average 
compression strength of the plastic 
is 2880 lb. per sq. foot. 

Also important is the fact that the 


* Information for this section furnished by The Dow 
Chemical Co. 
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light weight of the foam makes it 
possible to instal! the insulation in 
large pieces, thus reducing labor 
costs. Styrofoam weighs only about 
1% to 2 Ib. per cu. foot. 

Styrofoam, with a buoyancy of 55 
Ib. per cu. ft., is being used by boat 
builders to eliminate the need for 
air tight compartments. The use of 
the foam eliminates the danger of 
puncture or corrosion, It is also be- 
ing used to give buoyancy to life 
rafts, swimming rafts, aqua-planes, 
navigation buoys, and floating docks. 

The floral field is utilizing Styro- 
foam because the cellular structure 
of the material holds the stems of 
most flowers firmly in place. Also 
important here is its light weight, 
ease of fabrication, and inherent at- 
tractiveness. 

The display and novelty field uses 
Styrofoam extensively for holiday 
decorations, window and counter 
displays, carvings, and advertising 
signs. 


Cutting 


Styrofoam can be readily cut to 
desired shapes with conventional 
hand or power woodworking tools. 
Power saws, lathes, shapers, and 
routers may be used to fabricate 
Styrofoam to various shapes with- 
out the use of special techniques. As 
examples, symmetrical objects may 
be fabricated by feeding a flat blade 
having the desired contour into a 
rotating piece of Styrofoam, or a 
piece may be hollowed out with a 
flat blade type of router. Non-sym- 
metrical pieces are either carved by 
hand or on a multiple wood carving 
machine. In any type of mechanical 


cutting, it is generally most satisfac. 
tory to operate the moving part aj 
high speed, using a slow feed and 
taking many small cuts. 

Plane and curved surfaces may 
be cut with an electrically , 
wire. Fabricating Styrofoam by 
wire requires more technique than 
using woodworking equipment since 
the cut involves melting and shrink. 
ing of the cell structure. 

In using this cutting method, the 
piece of Styrofoam is fed into a 
shaped Nichrome wire or ribbon 
that is held at a temperature just 
below red heat. The amount of 
power required to heat the wire de- 
pends upon the rate of cutting and 
the width of cut desired. At any 
given wire temperature, the width 
of cut will vary with the rate of 
feed; e.g., the slower the rate of 
feed, the wider the cut. 

Several methods for heating the 
Nichrome wire or tape have proved 
effective and capable of the neces- 
sary control. A low voltage, high 
amperage transformer (5 to 10 volts, 
50 to 100 amperes) or a standard 
electric arc welder have proved 
satisfactory. 

Thin sections of Styrofoam can be 
die-cut successfully. Either a heated 
melting-type cutter or a shear-type 
cutter may be used. The type and 
technique will depend upon the 
piece being fabricated. 


Bonding 


Styrofoam may be _ successfully 
bonded to itself and to most other 
materials, including masonry, wood, 
cloth, paper, glass, and metal. The 
rough surface of Styrofoam is 
ideally suited to mechanical bond- 
ing; however, other characteristics, 
such as low melting temperature, 
susceptibility to strong solvents, and 
low vapor transmission, limit the 
number and variety of adhesives 
which may be used. No one adhe- 
sive is suited to all types of bonding 
and each application should be con- 
sidered separately. 


Adhesive Types 

Drying type (setting by evapora- 
tion of a liquid) adhesives contain- 
ing active solvents, such as aromatic 
and chlorinated hydrocarbons, ke- 
tones, and esters, are generally not 
satisfactory for use with Styrofoam. 
These materials are solvents for 
styrene and upon contact with them 
Styrofoam will shrink, soften, and 
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ANOTHER PROBLEM IN PLASTICS 


MOLDING SOLVED BY./27/// /NC: 


"THE PROBLEM. 


To construct a mold for polyethylene container spouts that would: 
_. eliminate core drift and maintain uniform wall section 
.. control molding temperature 
... provide automatic radial core movement 
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PLATING \ 5. a yas: = illustrated above 
requirements. \ bottom half of mold 
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attack is evi- 
denced by an apparent melting or 


dissolve. Solvent 
hrinking taking place in the Styro 
foam cells. 

Adhesives containing non-solvents 
for polystyrene, such as the lower 
alcohols and water, are satisfactory 
in applications where the solvent 
can be evaporated. This group in- 
cludes the many water-dispersed, 
emulsion, and latex types of adhe- 
sives. Because of Styrofoam’s low 
vapor transmission rate, these ad- 
hesives generally are suited only 
for bonding Styrofoam to vapor- 
porous materials such as wood, ma- 
sonry, paper, cloth, etc. They can 
be used on non-porous materials 
where only small areas are to be 
bonded (drying is obtained through 
the glue line) or on large areas 
where spot or serrated application 
gives sufficient bond strength. 

Adhesives containing petroleum 
naphthas as solvents can often be 
used similarly to adhesives contain- 
ing non-solvents if caution is ob- 
served. These adhesives should be 
applied to the material to which the 
Styrofoam is to be bonded and most 
of the solvent allowed to evaporate 
before the Styrofoam is finally put 
in place. 

Cold-setting type adhesives that 
harden or set by a chemical process 
are generally well suited for bond- 
ing Styrofoam. It is important, how- 
ever, to find out by testing whether 
the adhesive will bond to the ma- 
terial to which Styrofoam is to be 
adhered. Adhesives in this group 
include water-reactive materials 
(Portland cement, plaster of paris, 
etc.) and the types that set by 
polymerization and/or oxidation 
(phenolics, resorcinols, ureas, and 
the like). 

Hot-melt adhesives (generally as- 
phalt or wax based materials) may 
be used as bonding agents for 
Styrofoam if they have a workable 
fluidity at temperatures below 300° 
F. Styrofoam shrinks and melts 
upon prolonged exposure at 175° F. 
It can, however, be immersed in a 
molten adhesive for a short period 
of time, long enough to obtain a coat 
of the adhesive on the Styrofoam. 
Maximum temperature at which 
this can be done is about 300° F. 
Hot-melt adhesives operate best at 
highest possible temperature. When 
the temperature is too high, Styro- 
foam cells break, emitting a crack- 
ling sound. 
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Over 70 different adhesives for 
bonding Styrofoam to itself, wood, 
masonry, metal, cloth, or paper have 
been investigated. Four of the more 
universal of these are listed here- 
with; complete information for the 
balance is available from Dow. 


Selection of Adhesives 


Adhesive 314 or 340—manufac- 
tured by Armstrong Cork Co., Lan- 
Pa.—is recommended for 
bonding Styrofoam to itself, wood, 
masonry, metal, cloth, and paper. 

Vinylite W-125—manufactured by 
Bakelite Co., New York, N.Y.—is 
satisfactory for bonding Styrofoam 
to itself, wood, cloth, and paper. 

Cascophen RS 216—manufactured 
by Borden Co., New York, N.Y.—is 
satisfactory for bonding Styrofoam 
to itself, wood, and metal. 

Suremastic (2 parts asphalt)— 
manufactured by The Camp Com- 
pany, Inc., Chicago, IIl., is satisfac- 
tory for bonding Styrofoam to wood, 
masonry, and metal. 


caster, 


Surfacing 


Many types of surfacing materials 
can be applied and adhered to Sty- 
rofoam, due to its tough surface. 
For example, plaster can be applied 
directly on Styrofoam. Where re- 
duction of weight is important, a 
pulp plaster can be applied to pro- 
vide the required surface. 

Other types of protective surfac- 
ing materials which can be applied 
successfully to Styrofoam are the 


COURTESY KOPPERS CO., INC. 


Expandable styrene beads (left) weigh 
same as expanded blocks at the right 


rubber- and asphalt-base: wate 


dispersed weather coatings. “he {,j. 
lowing are a few weather coatiy 


materials which have be Use. 
successfully with Styrofoan 

a) Sealfas No. 30-36—B 
Foster Company, Phiadelph 
Pa. 

b) Lagging Adhesive No. 60 
—The Arabol Mfg. Co., Ne 
N.Y. 

c) Armstrong’s Insulmastix 
strong Cork Co., Lancaster, P; 

d) Thermotex B—The 
Carey Mfg. Co., Cincinnati, Ohio 


Decorative Finishes 

Styrofoam may be painted . 
dyed to practically any desired 
color. Care should be taken, how- 
ever, to see that the solvent used in 
the paint or dye is not one whict 
attacks Styrofoam (e.g., aromati 
and chlorinated hydrocarbons, ke- 
tones, and esters) in the conditions 
under which it is applied. In gen- 
eral, paints for Styrofoam should b. 
based on film formers which are 
dispersed or soluble in aliphatic hy- 
drocarbons, alcohol, or water. 

All commercial oil paints should 
be tested for solvent action before 
being used, since certain of them 
are thinned with aliphatic hydro- 
carbons which attack Styrofoam 
Even such paints can be applied if 
care is observed. Spraying is the 
most satisfactory but brushing car 
be used. 

Water base paints are most suc- 
cessful for applying a colored sur- 
face to Styrofoam. The resulting 
colored surface, however, is not 
glossy and two or three coats ar 
necessary to cover all open cells 

Coatings of varying hardness and 
flexibility may be formulated from 
alcohol soluble film-forming mate- 
rials such as ethyl cellulose, shellac 
and polyvinyl butyral. These coat- 
ings can be made to give a tough 
protective surface and also may be 
pigmented or dyed to give glossy 
colored surfaces. 

Coloring of Styrofoam can also be 
accomplished by using any number 
of water soluble or alcohol soluble 
dyes and pigments or combinations 


Moldable Type* 


Foam produced from tiny ex- 
pandable polystyrene beads by 
heating in a mold has good thermal 


* Information for this section furnished by Kopper 
Co., Ine. 
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Plastics 


1g and low water absorption 
es. This latest addition to 
y list of expandable plastics 
expanded up to 30 times its 
| volume. 
jefinite machine is specified 
lding this foamed material. 
mple equipment needed can 
lt in any machine shop. A 
of steam and a frame for the 
are the basic requirements. 
emperature needed for expan- 
f the beads is 110 to 135° C., 
team pressures for satisfactory 
nsion generally lie in the range 
f 10 to 30 p.s.i. 


Expansion Methods 


Three methods are suggested for 
the expansion process: 1) direct in- 
troduction of dry steam in the mold 
cavity, 2) steam heated molds, and 
3) molds heated by hot air. Choice 
of method is governed by the thick- 
ness of the article to be molded. 
Where sections of foam 1 in. or 
greater in thickness are to be pro- 
duced, the first method is recom- 
mended. Either of the other two 
methods can be used for sections 
that are to be less than 1 in. thick, 
but steam heated molds give shorter 
expansion cycles than are generally 
obtained with hot air. 

Brass, bronze, aluminum, or steel 
are satisfactory mold materials. 
Wall thickness in molds should be 
at least % in.; internal pressure up 
to 50 p.s.i. may be developed during 
expansion. The molds should be 
fabricated so that steam can enter 
the cavity through %-in. holes in 
the mold walls. 

Expansion cycles for the direct 
steam method may be as short as 10 
sec. for small pieces and up to 3 min. 
for sections 12 in, thick. With molds 
heated by steam or hot air, the cy- 
cle is about 10 min. for the former 
and 20 min. for the latter to produce 
a 1 in. thick section. Cooling time 
varies from % min. for small ar- 
ticles to 10 to 15 min. for pieces 12 
in. thick. Shock cooling must be 
avoided as it will cause immediate 
shrinkage. 


Pre-Expanded Material 


While expandable polystyrene 
beads are normally charged to 
lds in the unexpanded state, the 
of partially pre-expanded beads 

y be desirable for some applica- 
ns. This is so when molding large 
(To page 190) 
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STAN-CAST 


Crp and Cores 


Finest Detail 

Close Dimensions 
Short Deliveries 
Fast Molding Cycle 


Low in Price 


Complete Service 
Plaster Sample to Cast 
Cavities and Cores. 


Inexpensive Cast Hobs 
from Sample. 


STANDARD TOOL CO. 


Specialists 83 WATER STREET, LEOMINSTER, MASS. 
in Injection Mold Making Se 
also Transfer 
and Compression Molds 








OMNI PRODUCTS CORP., Export Distributors, New York, N.Y, 














CUSTOM 

MOLDERS OF ALL 
THERMOSETTING COMPOUNDS 
PHENOLICS MELA MINES 











your CENTRA| source 


for Complete Custom 
Injection Molding 


From the blueprint to the 
finished product . .. that’s the 
service offered by Central Die 
Casting and Manufacturing 
Company. Our complete facili- 
ties enable us to assume full 
charge and_ responsibility for 
every detail involved in produc- 
ing a superior molded product 
lor you. 
engineering — staff 


difficult 


Ceéntral’s 


specializes in solving 


plastics problems, whether for 


new products or for more effi- 
cient, less costly methods of 
molding existing products. 

Our modern tool room makes 
all our 
supervision of experienced engi- 


own molds under the 
neers and designers. And Cen- 
molding and finishing 
staffed with 
competent 


tral’s 
departments are 
completely techni- 


cians who use the latest and 


largest in high-speed automatic 
machines for precision thermo- 
plasties production. 

Central invites you to conf 
with us as to the plasties best 
suited to your use, and the most 
economical methods of applica- 
tion to your particular products 

Just send us a sample, blue- 
print or rough sketch with such 
pertinent you have 
You'll hear from us promptly 


data as 


PRECISION PLASTICS MOLDING 


® engineering e designing e moldmaking e injection molding e finishing 


CENTRAL DIE CASTING AND MANUFACTURING CO. 


2935 W. 47th Street * Chicago 32, Illinois 


PLASTIC. MOLDS 


LARGE MOLDS OUR SPECIALTY 


Our factory is completely equipped with 
machining and handling facilities for the best in 
mold design and construction from the smallest 
to the largest of molds. 


WE SUPPLY COMPLETE FACILITIES IN DESIGN 

AND CONSTRUCTION OF INJECTION COMPRES- 

SION, TRANSFER, PLUNGER AND LOW PRESSURE 
MATCHED MOLD APPLICATIONS. 














This is one of our largest machines capable 
of duplicating mold sections up to 8 feet x 
10 feet x 30 inches deep in one setting. 


EAGLE 


TOOL AND MACHINE CO. 
EVANS TERMINAL ROAD, HILLSIDE, N. J. 


Telephones: Elizabeth 4-1515-16 since 1918 








why trays 1° 
Plastic Sheet and 


Reinforced Fiberglass 
OLDING by REGAL 


If you’re a user of products or components that can be made by 


the low-cost molding of plastic sheet or reinforced fiberglass, REGAL 


most is the name to remember. Whether your prime consideration is 
plica- cost-per-thousand or uncompromising quality, or both, it pays to 
luets “Specify REGAL” for three important reasons: 

blue- ‘ 

such PRODUCT ENGINEERING. REGAL’S “top notch” en- 
have gineering staff is specially trained in adapting product 





design to the special requirements of plastic molding 
processes. As a matter of fact we prefer to begin work 
with our customers while designs are still in the prelimi- 
nary stages. This early cooperation assures functionally 
perfect pieces, and rock bottom costs of production. 


EXPERT MATERIAL SELECTION. Naturally, choos- 
ing the one right material is all-important in assuring 
optimum product performance and is definitely not a 
job for “part-time” experts. At REGAL, the selection of 
plastic for your product is in the hands of experienced 
technicians, who work day in and day out with Royalite, 
Boltaron, styrene, Plexiglas, vinyls and reinforced fiber- 
glass, and who know the limitations and superiorities of 
each. When design or function calls for products fabri- 
cated of other materials, REGAL is also adept in the 
forming of laminated phenolics, cellulose acetate, bu- 
tyrate, ethyl cellulose and other materials. 


MASS PRODUCTION. Without high-speed production 
methods, of course, production costs simply can’t go 
down, REGAL’S unique assembly line set-up gives you 
this assurance of lower cost. It’s an assembly operation 
that doesn’t stop with forming itself . . . but extends to 
such essential finishing steps as stamping, buffing, ma- 
chining, decorating, assembly and packing for shipment. 


Such REGAL customers as Bell & Howell, Ford, International 
Harvester, Pitney-Bowes, Revere and TWA testify strongly to the 
extra values of this complete design-to-shipping room service. 


tt> 


Our staff will be glad to review your 
requirements. Write today there’s 


no obligation, of course. 


egal plastics company 


2800 East 14th Street, Kansas City 27, Mo. Phone: BEnton 4080 





LET 
SUPERIOR 


Improve Your Product 
or Create a New One! 


SUPERIOR can produce your plastic 
products more profitably for you 
ot LOWER COSTS . . . made pos- 
sible by many years of “know- 
how.” Industries, large and small, 
use SUPERIOR because they know 
SUPERIOR takes pride in producing 
the highest quality work... 
prompt, efficient service . . . fast 
delivery. 


SUPERIOR 
Can Help You! 


FROM DESIGN TO FINISH 
SUPERIOR . . . experts in the mold- 
ing of thermoplastics by injecti 
and extrusion . . . offer you a very 
thorough and experienced design- 
ing and engineering stoff . . . most 
modernly equipped finishing de- 
partment ... and a very complete 
mold and die shop. Injection ma- 
chines up to 48 oz. Extrusions of 
all shapes, tubing up to 6” diameter. 
REMEMBER: For ANY Thermoplastic 
problem . . . SUPERIOR is the solu- 
tion! 





Write or Phone Today 


SUPERIOR PLASTICS Inc. 





pieces with thick sections, irregular 
shapes, or pieces with a density of 
less than 2 lb. per cu. foot. Pre- 
expansion! is accomplished by ex- 
posing the beads to dry heat for a 
sufficient length of time to accom- 
plish the desired degree of pre- 
molding expansion. 

All molded foam pieces come out 
of the mold with a high-density 
smooth finish skin which enhances 
the strength properties of this light- 
weight material and gives it a slick, 
hard surface quite unlike that of 
any other expanded styrene. The 
high-density skin also contributes 
to the material’s toughness and re- 
sistance to fracture by impact. A 
man can stand on a small piece of 
the expanded material without 
crushing it, yet it can be easily 
sawed, planed, and shaped in a 
manner similar to wood. It can also 
be cut or fashioned with a hot wire 
this method is most successful with 
low-density material—2 to 4 lb. per 
cu. foot. Higher-density material 
cuts slowly and also exhibits a ten- 
dency to fuse together on the cut 
surfaces. 

Maximum temperature to which 
this polystyrene foam should be ex- 
posed when not under load is 175 
F. It burns at the rate of 4 to 5 in. 
per min., but an open flame is nec- 
essary for ignition and free access 
to air is needed for continued burn- 
ing. The material will not support 
fungus growth and has no food 
value for vermin or insects. 
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caboose! 


Up front, the diesel sings 
along the rails, and a mile- 
long string of cars goes 
highballing behind it. 


It’s like that in plastics. The 
plastics market has doubled 
in a quick five years... 
and many a business has 
raced right with it! 
Chemists help by cooking up 
new plastics for every 
purpose. Engineers find a 
thousand new applications. 
Designers toot the horn for 
plastics—loud. 


Result . . . you can weigh 22 
pounds of plastics in a car; 
30 in a refrigerator. 
Someone’s testing a plastic 
plane wing. Instruments work 
from the tropics to the 

arctic as they never could 
before . . . with plastics. 


Point is, what do you make 
that the galloping plastics 
market can use? Materials? 
Machinery? Instruments? 
Supplies? It’s worth 

looking into. 

Ask MODERN PLASTICS 
Magazine for details. For 
many years, its business has 
been to help other businesses 
go highballing along, 

with plastics. 


MODERN 

PLASTICS 
A Breskin Publication 
575 Madison Avenue 
New York 22, N.Y. 


Member ABC—ABP 
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Plastisol Molding 


by W. J. KAUFMAN* 


PLASTISOL is a polyvinyl] chlor- 
ide resin dispersed in a liquid 
plasticizer along with such addi- 
tives as colorants, stablizers, and 
other modifying agents; the resulting 
ompound is a liquid or a paste. The 
nost common molding plastisols are 
elatively low viscosity liquid com- 
pounds that are pourable for ease 
§ handling. They may be poured, 
pumped, or sucked into a mold, or 
a mold may be dipped into the 
liquid. They are considered as 100% 
solids materials; therefore there are 
no solvents or diluents to be evap- 
orated and cause shrinkage prob- 
lems. The plastisol which lines, fills, 
or coats the mold is converted to 
an elastomeric compound by raising 
its temperature to 350 to 375° F. 
Once this temperature is attained 
by the mass, conversion or fusion 
is practically instantaneous. 
Although physical properties are 
determined by specific formulations, 
plastisols may be compounded with 
properties within the following 
ranges: 
Tensile strength 1500 to 4000 p.s.i. 
Elongation 350 to 500% 
Hardness (Shore 
Durometer) 
Color 


40 to 95 
Clear whites, 
pastels, dark 
or bright colors 

Viscosities 2000 to 100,000 cps. 

The molding techniques com- 
monly used may be designated as 
1) dip molding; 2) slush molding; 
3) rotational molding; and 4) low 
pressure injection molding. 


Dip Molding 


Dip molding consists of dipping an 
external mold into the plastisol 
bath, fusing or fluxing, and then 
stripping the finished article off the 
mold. Automotive pump diaphrams, 
spark plug covers, collapsible tubes, 
thread protectors, boots, and toys 
are but a few of the items that may 
be made on a commercial basis by 
this technique. 

The molds used in this process 

usually solid molds and are 
le of cast or machined alumi- 


bnical Sales Dept., Watson-Standard Co 


«stisol Molding 


num, machined brass, stainless steel, 
or ceramic. 

A typical dip molding system in- 
cludes a conveyorized line passing 
through a preheat oven, a dipping 
station, a fusing oven, a cooling sta- 
tion, and a stripping station. The 
preheat oven is used to heat the 
mold prior to dipping. Although 
there are cases where the molds are 


COURTESY WATSON-STANDARD Co. 


Rain boot and doll’s head are typical 
examples of slush molded objects 


dipped at room temperature, nor- 
mally the molds are preheated to 
control the thickness of the plastisol 
deposited on the mold. For most 
common applications (wall thickness 
of Ye to % in.) the mold is heated 
to approximately 300° F. prior to 
dipping. For heavier wall thickness 
the preheat temperature should be 
higher. The mold is inserted into 
this plastisol bath rapidly and then 
withdrawn at a rate of from 4 to 6 
in. per minute. In some cases the 
mold after withdrawal is inverted to 
allow for redistribution of excess 
liquid plastisol. The plastisol on the 
mold is then cured at oven tempera- 
tures from 350 to 400° F. The length 
of time in the oven will vary from 
5 to 15 min., depending upon the 
size of the mold and the desired wall 
thickness of plastisol. After fusing, 
the mold is cooled (either air cooled 
or water sprayed) and the molded 
piece is stripped from the mold. 
Since mold detail is on the in- 
terior of the dip molded piece, the 
part is sometimes turned inside out, 
as in the case of dip molded boots. 
Dip molding lends itself to high 


rates of production since many in- 
dividual molds may be dipped at 
one time. This method also lends it- 
self to practically automatic mold- 
ing since the molded parts may be 
automatically removed or stripped 
from the molds by compressed air, 
so that a single operator may run 
a complete production line. 


Slush Molding 


Basically, slush molding is a proc- 
ess whereby a liquid is poured into 
a hollow mold, then withdrawn or 
dumped, leaving only a lining of 
material on the interior of the mold. 
The molds used in this process are 
usually electroformed copper molds 
or fine aluminum sand-cast molds. 
Heat is applied to convert the plas- 
tisol to an elastomeric compound, 
and then the mold is cooled to a 
temperature for convenient handling 
to strip the molded piece from the 
interior of the mold. 

Most of the production lines in- 
volving slush molding follow two 
basic systems—the single pour sys- 
tem and the double pour system. 
Both of these are readily adapted to 
conveyorized lines, 

A single pour system involves a 
single filling station where the molds 
are filled by the vacuum, gravity, or 
pressure method. If gravity or pres- 
sure filling is used, the filled molds 
are either spun or vibrated to elimi- 
ate bubbles at the extremities. 
Then the molds are heated—usually 
by infra-red or by immersing in hot 
water—to adjust or control wall 
thickness. Heating at this point in 
the system is necessary so that the 
plastisol in immediate contact with 
the walls of the mold is gelled; the 
mold is then inverted and the plas- 
tisol allowed to drain out. The re- 
maining plastisol lining left in the 
mold is then fused in an oven at 
temperatures from 350 to 375° F. 
The fusing time depends on the size 
of the molded piece and the wall 
thickness desired in the finished 
part. After fusing, the mold is 
cooled, usually by fine water spray. 

The two pour method is a modifi- 
cation of the above. Here again the 
mold is filled almost to the top, us- 
ually by gravity or by pumping, and 
the mold is vibrated to remove bub- 
bles from extremities. It is then 
dumped, leaving a thin film of plas- 
tisol on the surface. By filling a cold 
mold in this manner there is less 
chance of entrapping air or of gela- 
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tion over fine details at the ex- 
tremities. 

After dumping and draining, the 
mold is passed through an oven to 
semi-fuse the first skin. 
Here the oven may be either a hot 
air type or an infra-red type; there 
is no problem of fusing or skinning 
over the plastisol in a full mold as 
in the single pour method. The 
length of time in this oven deter- 
mines the wall thickness of the final 
part. After passing through the first 
pour oven, the mold is then filled a 
second time, dumped, and allowed to 
drain. The heat of the mold retained 
from the setting or fusing of the first 
skin will determine the ultimate 
thickness of plastisol deposited on 
the walls of the mold. The mold is 
then passed through a second oven 
where final curing of the plastisol 
part is obtained. The mold is then 
cooled and stripped as in the single 
pour system, 

The above outlined methods are 
general; no two slush molders use 
the same processes or even the same 
equipment. Each molder has his in- 
dividual ideas as to length of time 
for fusing, fusing temperatures, 
methods of removing or eliminating 
bubbles, preheating of molds, cool- 
ing of molds after fusing, etc. 


fuse or 


COURTESY WATSON-STANDARD CO. 


To point out advantages of the 
different processes is difficult since 
they are very similar in nature and 
the final products in both methods 
are accepted commercially. How- 
ever, it is obvious that handling in 
the single pour method is at a mini- 
mum, but in the two-pour method 
the possibility of air entrapment is 
reduced to a minimum. 

Slush molding has many advan- 
tages in the production of open hol- 
low moldings. The process is rela- 
tively simple. Parts which show no 
parting line may be made in a sin- 
gle piece mold. When the piece is 
removed from the mold it is fin- 
ished and, except for decorating, 
there is no finishing expense. Un- 
dercuts are no problem as in other 
conventional types of molding. Fine 
detail is easily obtained. 

This method of molding has found 
wide usage in the doll and toy in- 
dustries. Some other products made 
by this process are boots, finger cots, 
novelties, collapsible tubes, and 
mannequins, 


Rotation Molding 
Rotation molding of plastisols is a 
modification of the slush molding 
technique. Rotation molding refers 
to the manufacture of completely 


Items produced by rotational molding of plastisols include (top) chair leg tip and 
spark plug covers; (bottom) thread protectors, distributor cover, and diaphragm 
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enclosed hollow moldings 4 ty 
piece molds. A _ predete mined 
amount of plastisol is int: duceq 
into one half of the -mold, tiie two 
mold parts are clamped togethe; 
and then rotated in two planes, This 
rotation is accompanied by heating 
either to gel or fuse the film of plas. 
tisol after it has been evenly dis. 
tributed on the interior walls of the 
mold. 

Rotational molding is rapidly re. 
placing slush molding processes. 
There are several advantages to ro- 
tational molding, namely: weight of 
molded parts may be accurately 
controlled; there is less possibility 
of contamination of the plastisol: the 
reject rate is lower; there is less 
scrap; and the operation is much 
cleaner. 

Rotational molding equipment is 
generally classified as continuous 
type or batch type. Molds used for 
rotational molding are both electro- 
formed copper and cast aluminum: 
in some cases, machined aluminum 
molds are used. Depending on the 
surface desired on the finished 
product, the molding surfaces of 
these molds are left as they are cast 
or polished to a high finish. The 
highly finished molds produce a 
glossy surface on the finished prod- 
uct, while unpolished surfaces leave 
a dull or mat finish. The parting line 
of the molds should be machined 
after casting so that the mold will 
close tightly to prevent leakage 
while the plastisol is in the liquid 
form and thus reduce objectionable 
flash on the molded part. 

The simplest type of rotation 
equipment is the batch type. Basic- 
ally it consists of a platform which 
rotates in two dimensions simultane- 
ously and is normally enclosed in 
an oven for heating the molds while 
they rotate. The molds are filled 
outside the oven and clamped on a 
plate. The plate to which molds are 
fastened is then locked in place on 
the rotating platform. In most cases 
the plastisol is fused while in the 
rotator; however, in some cases, the 
plastisol is merely gelled or set in 
this equipment and then removed 
and fused in a separate fusing oven. 
The advantage of fusing in a sepa- 
rate oven is a large turnover of 
molds in the rotator. 

The continuous type of rotational 
molding equipment consists of a 
conveyorized system with individual 
rotational stations. These rotational 
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stations travel on the conveyor, A 
complete cycle includes automatic 
volumetric filling of the molds, au- 
tomatic closing, engagement of rota- 
ional gearing, fusion of the plastisol 
while rotating, cooling of the mold 
either by water spray or cooled air, 
automatic opening of the mold, and 
removal of the finished part. This 
equipment is highly mechanized and 
necessarily complicated. It is oper- 
ated with a minimum of labor at a 
high production rate. 


Irregular Motion 


In the rotational equipment de- 
scribed the rotation in each axis or 
plane is regular or circular in na- 
ture. By the use of irregular mo- 
tion in each plane, one equipment 
manufacturer claims that a more 
even distribution of plastisol in ir- 
regular molds may be obtained. It 
is further claimed that, by the use of 
cams, localized deposition may be 
accurately accomplished, Thus, in 
the case of a hydrometer bulb or a 
toilet tank ball valve, one section of 
the molded part could be of a heavy 
wall thickness while another portion 
could be much thinner. 

Typical molded plastisol parts 
made by the rotational method are 





toys and doll parts, display items, 
balls, toilet balls and valves, novel- 
ties, and others. 


Low Pressure Injection Molding 
Plastisols are used in the manu- 
facture of solid castings or solid 
molded parts although not as exten- 
sively as in the manufacture of hol- 
low molded parts. The simplest 
process for the manufacture of solid 
molded parts is merely pumping or 
pouring plastisol into a cavity until 
it is filled. Usually it is necessary to 
use a covered cavity mold for this 
process because during the heating 
or fusing cycle there is some ex- 
pansion of the plastisol and then 
some contraction on cooling. On 
parts where thick cross sections are 
molded, bleeders are necessary to 
relieve or reduce the pressure on 
expansion, The time necessary to 
fuse any given molded part by this 
method will depend largely on the 
cross sectional thickness of the part. 
A rule of thumb to determine ap- 
proximate fusing time is that, for 
every ¥% in. of cross section, 7 min. 
of curing time should be allowed at 
350 to 375° F. Molded parts with 
cross sectional thickness as high as 
two inches are made for market. 


Low pressure injection molding of plastisols, described on this page, was used to pro- 
duce sink disposal plug (upper left), large gasket, washers, and decorative leaf 
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A more advanced technique: for 
this type of molding might be desig. 
nated as low pressure injection 
molding. The equipment necessary 
for this type of injection molding is 
simple since the plastisol is liquid, 
Low-pressure pumps of the grease- 
gun variety can be used successfully 
to inject the liquid plastisol into a 
two-piece mold or cavity. Here the 
molds must be designed with bleed- 
ers at the cavity extremities to al- 
low for complete filling. The process 
is simply to close the mold, pump 
the plastisol into the mold until the 
excess emits from the bleeders, 
place the mold in an oven for fusion, 
remove, cool, open the mold, and 
remove the finished part. 

The molds used for this method 
are of aluminum, copper, brass, or 
steel, and they are either sand cast 
or machined, As in the rotational 
molds, the closing surfaces of the 
two piece molds must be machined 
to provide a tight fit and, again, the 
finish of the molded part depends 
entirely upon the density, polish, or 
texture of the mold surface itself. 
The wall thickness of the metal 
molds should be kept to a minimum 
to provide for quick heat transmis- 
sion but thick enough for good 
structural strength to withstand the 
pressures involved. 

For the most part, solid plastisol 
moldings are made by the batch 
process. Conveyorized continuous 
molding processes are not practical, 
due usually to the length of time re- 
quired for fusing the solid plastisol 
parts. The batch process is excellent 
where a limited number of parts are 
required since the mold cost in com- 
parison with conventional injection 
molds is very small. 

Some applications of _plastisol 
parts made by the batch process are 
seals for ceramic tile, sink and dis- 
posal stoppers, advertising display 
plaques, and novelties. 


References 

“Rotational casting of plastisols,” 
Mopern Puastics 29, 109 (May ’52) 

“It’s done with plastisols,” Moprrn 
Puiastics 29, 87, (Dec. ’51) 

“Getting the best from plastisols,” 
Mopvern Prastics 30, 116 (Nov. ’52) 

“Slush molding molds and tech- 
niques,” Mopern Ptastics 30, 97 
(July °53) 

“Vinyl plastisols and _plastigels,” 
by P. O’Keefe, Materials & Methods 
37, 104 (Sept. 1952). 


Engineering and Methods 





for 


sig- 
tlon 
Sary 
ling is 
liquid. 
rease- 
»ssfully 
into a 
ere the 
bleed- 
| to al. 
process 
, Pump 
itil the 
eeders, 
fusion, 
d, and 


nethod 
ass, or 
id cast 
ational 
of the 
chined 
in, the 
>pends 
ish, or 
itself 
metal 
imum 
ismis- 

good 


id the 


astisol 
batch 
nuous 
ctical, 
1e re- 
stisol 
ellent 
ts are 
com- 
ction 


stisol 
S are 
dis- 


splay 


sols,” 
2) 


DERN 


ols.” 


WNECTION 
MOLDING 





COMPLETE 
FACILITIES 





‘Precision in thermoplast'c> ’ 





4 TO 16 OZ. 
CAPACITY 





KENILWORTH,N.J. 
CRanford 6-3514 











MIDLON SHEETS 
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Midwest leads all the 
rest...in precision 
extruding of thermo- 
plastic sheets. Available 
in sheets or rolls of any 
desired thickness up to 
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translucents, trans- 
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There is a MIDLON sheet 
for every problem in 
plastics. Write, wire or 
phone for quotations, 
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Vacuum Forming 


by SANFORD S. ZIMMERMAN* 


HE process of forming thermo- 
Totes sheet by the use of heat 

and vacuum has made great ad- 
vances during the past year. Meth- 
ods have been perfected and several 
new companies have designed and 
are producing equipment for accom- 
plishing this work. The sales of ma- 
chines have been little short of phe- 
nomenal. Many different thermo- 
plastic sheet materials are now be- 
ing successfully formed by this 
process. 

Since all vacuum forming is ac- 
complished by the controlled appli- 
cation of atmospheric pressure, the 
equipment and molds may be of re- 
latively light construction and hence 
quite inexpensive to construct. 

The process is basically simple. It 
involves rendering a thermoplastic 
sheet pliable by the application of 
heat after the sheet has been posi- 
tioned over a mold, and subsequent 
forming into or onto the mold as a 
vacuum is drawn between the mold 
and the pliable sheet. 


Two Methods 


There are two distinctly different 
methods used in the vacuum forming 
process. One is known as female 
forming and the other as drape 
forming. 

In female forming, cavities or fe- 
male type molds are used. The ther- 


* Vacuum Forming Corp. 


Five major steps in vacuum forming 
thermoplastic sheet in female type 
molds. Details are in text above 


COURTESY VACUUM FORMING CORP. 


moplastic sheet is clamped over the 
mold and then uniformly heated. 
When the sheet reaches forming 
temperature, a vacuum is drawn be- 
tween the sheet and mold and at- 
mospheric pressure presses the sheet 
down into every crevice of the mold. 
After the sheet has cooled, the clamp 
is opened and the formed part re- 
moved. This type of forming is 
generally used for relatively shal- 
low work where high detail is re- 
quired on the surface of the piece. 

The drape forming technique in- 
volves the use of male molds. In 
this process the plastic sheet is sup- 
ported by a mold clamp just above 
the uppermost projection of the 
male mold. As the sheet is heated, it 
gradually drapes itself over the 
higher mold projections. After the 
sheet has reached forming tempera- 
ture, the mold clamp is lowered so 
that it clamps the edges of the sheet 
tightly around the periphery of the 
mold. A vacuum is then drawn be- 
tween mold and sheet to complete 
the forming operation. Parts have 
been successfully drape formed up 
to 16 in. in depth. Present experi- 
mental work indicates that the maxi- 
mum depth of draw will go to as 
much as 20 in. or even more. 

Both of these basic vacuum form- 
ing processes have been improved 
by the use of differential heating 


wherein predetermined areas of the 
sheet are heated to differen: tem. 
peratures. When this method of 
heating is used, the cooler s«ctions 
of the sheet will not draw io the 
same extent as the hotter sections 
In this way a certain degree of con- 
trolled stretching can be accom- 
plished. 


Decoration in Distortion 

One great advantage of th 
vacuum forming method is that it 
makes possible multicolor decorating 
of the formed part at very low cost 
since the decoration can be applied 
on the flat sheet before it is formed 
The decoration is applied in distor- 
tion so that, when the sheet is drawn 
to shape, the various parts of the 
design will accurately fall into thei 
assigned places. Designs and colors 
may be applied to the flat sheet by 
either silk screening or by one of 
the various printing processes, of 
which lithography is most commonly 
used. Paints and inks must have 
good adhering qualities and must be 
capable of stretching up to 100% 
without breaking. 

Selection of the decoration method 
depends upon the length of run. Be- 
cause printing or lithograph plates 
are more expensive than silk 
screens, economics dictate the latte: 
for short runs, the former for long 
runs. Printing inks dry fast but, in 
general, do not have the good adhe- 
sion of silk screen paints, and some- 
times require an overcoating to pre- 
vent the colors from rubbing off 
They are also sometimes too thin fo: 
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AND a vacuum forming service for experimental and engineering purposes 


* To take over the development and improvement of your products 
* To produce finished samples under actual operating conditions 


* To help you avoid costly “test-run” interruptions in your own plant 


For full information write to: 
RIGID PLASTIC SHEET DIVISION 
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products which are to be illuminated 
from within and therefore require 
double printing to obtain sufficient 
color depth. 

Production of silk screens or litho- 
graph plates for decorating in dis- 
not as complicated as 
might first appear. The two basic 
methods currently used, are known 
as the “snap back” or “plastic mem- 
ory” method and the “grid system” 
method. 


tortion is 


The “plastic memory” system in- 
volves forming an undecorated sheet 
and then coloring and decorating it 
by hand. This sheet is then replaced 
in the vacuum forming machine 
over a flat base, clamped in position, 
and the heater brought over it. For 
this operation, the heater should be 
set at about 400° F. and positioned 
approximately 6 in. above the 
highest area of the sheet. As the 
sheet heats, it will gradually return 
to its original flat form, because of 
“plastic memory,” with the result 
that the final flat sheet will have the 
decoration on it in the properly dis- 
torted form for subsequent restora- 
tion by the vacuum forming process. 

The distorted design thus obtained 
is used to produce silk screens or 
printing plates, as desired. Some- 
times certain adjustments and cor- 
rections must be made and these 
may be accomplished by repeating 
the process just described, using 


slightly changed silk screens or 


printing plates to decorate the flat 
sheets until the decoration on the 
formed sheet is perfected. 

The second method of achieving 
distorted decoration is the “grid sys- 
tem.” This involves cross hatching 
the entire area of the flat sheet to 
give the appearance of graph paper. 
The sheet is then vacuum formed 
and the distorted grids on the 
formed sheet are translated to flat 
printing plates or silk screens. 


Vacuum Forming Molds 


Most production molds now in use 
are made of sprayed metal or cast 
aluminum. Wood or plaster molds 
may be used for short run work. 

For high production worl:, water- 
cooled metal molds are generally 
used. These require some system for 
circulating a coolant close to the 
molding surface. In cast molds, cop- 
per coils for the coolant are em- 
bedded directly in casting. In sprayed 
metal molds, the copper coils are 
placed against the undersurface of 
the shell and locked in position with 
a backing material. 


Vacuum Holes 

One step in the production of 
molds for vacuum forming is still 
somewhat of an art. This step in- 
volves the location and size of the 
vacuum holes. It is important that 
the vacuum holes be properly lo- 
cated so that the fine detail of the 


mold will be accurately tr: isfer», 
to the formed sheet. In ce) ‘ain do. 
signs the molds may have c:mpara. 
tively few holes; in others, such , 
for woven rope design pl: 
literally hundreds of he 
square foot of area are req 

One interesting technique [or pro- 
viding the vacuum holes involves ¢} 
use of small diameter needles whi 
are inserted into the pattern or mas. 
ter from which the mold j 
produced. For a sprayed metal mo] 
the metal will be sprayed on th 
pattern and around the needles 
After the shell has been built up t 
the required thickness, the backing 
material is added. The pins are the; 
removed, leaving the vacuum holes 
through the completed mold. On 
disadvantage of this technique, how- 
ever, is that cooling coils cannot lx 
placed in juxtaposition with the un- 
dersurface of the sprayed metal 


shell. 


Automatic Controls 

Most equipment for vacuum form- 
ing has a system of controls which 
permits the process to proceed on a 
semi-automatic basis. When such 
equipment is used, the operator 
places a sheet of the required size in 
position in the machine. Then by 
merely pressing the starting button 
the various functions proceed auto- 
matically so that the next manual 
operation is that of removing the 
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Six major steps in drape forming over a male mold. Details are in text on page 196 
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When a manufacturer like International Harvester 
uses a part for all the tractors, power units, and imple- 
ments it produces—the figure runs into hundreds of 
thousands a year. And because each part has to con- 
form to rigid I-H engineering specifications—it has 
to be right, too! 


So INTERNATIONAL HARVESTER 


chose RICHARDSON 
to mold this plastic 
distributor cap 


And that’s why Richardson was selected to mold this 
plastic distributor cap. 

For a quarter century, Richardson has been handling 
the “tough ones” for International Harvester. Why not 
turn to Richardson when you have a tough plastics job? 





Obviously, I-H must turn to a plas- 


tices molder who has facilities for large- a ‘og & 5.2 SRE or MELROSE PARK, ILL. 
‘. ’ 


scale production and who can offer pre- 
cision molding skill and the assurance 
of uniform quality combined with 
delivery as scheduled. 


MOLDED & LAMINATED PLASTICS 


TYLER, TEX. Se 





“iy SEy 


INDIANAPOLIS, IND. 
NEWNAN, GA. 


The RICHARDSON COMPANY 


FOUNDED 1858— LOCKLAND, OHIO 
2747-J Lake Street, Melrose Park, Illinois 


NEW BRUNSWICK, N. J. OGDEN, UTAH 
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The newest and most modern plastic molding plant in the 
Middle West, equipped with the most modern tool room and 
production facilities for fast, economical production. 


e@ LOW OVERHEAD @ QUICK DELIVERIES 
e@ Hi SPEED PRESSES @ EXPERT MOLD MAKERS 
@ 32 OZ. CAPACITY e@ TOP QUALITY 


We can design, assemble, package and ship your product 


complete at a very low cost. 


COrnelia 7-2777 


Plastic Molded Products Co. 


6044 N. PULASKI ROAD 
CHICAGO 30, ILLINOIS 








Only 


PLASTIC MOLDI 


offers 


ALL 


MAJOR 
MOLDING 
Known and relied upon by METHODS 


plastics users throughout the 

entire New England area, Plastic Molding 

Corporation can produce your molding requirements by 

all five major molding methods. . . . Injection « Transfer * Compression * 

Cold Mold « Plunger . . .our equipment is complete for each of these processes 
and thus you can be certain that we consider your molding 

assignment in terms of what is best for you, not in terms 

of what equipment we have. Our service to you is 


thorough, efficient and economical. 


PLASTIC MOLDING CORPORATION 


Sandy Hook, Connecticut 
Molders of Plastics for over a Quarter Century 





formed piece from the molc In fe. 
male forming, however, a: addi. 
tional step generally require is tha 
of clamping the sheet in pos tion op 
the surface of the mold and 9 
course, unclamping it after the heat. 
ing, forming, and cooling steps have 
been completed. 

Practically all vacuum forming to. 
day requires cutting the finishe 
piece or pieces from the sheet oy 
web of material. Most of these trim. 
ming operations are done in ma- 
chines such as the clicker or dinker 
in some cases the operation is per. 
formed by bandsawing. Probably the 
most widely used machine is the 
clicker which has a bed of wood 
metal, or rubber upon which the ma. 
terial to be cut is placed. A high die 
constructed to the exact outline of 
the finished piece is placed atop th: 
work and the head of the clicker js 
swung over the die. A short, quick 
stroke forces the die through the 
work, The head is then swung away 
from the die and the finished parts 
removed. A dinker machine works 
on the same principle except that th: 
head does not swing. The work 
and the die must be slid under the 
head. With either type of equipment 
several pieces may be stacked and 
cut at the same time. 


Applications 

Applications of the vacuum form- 
ing process are unlimited. A prim 
use is in packaging where semi-rigid 
containers are formed from sheets 
having a thickness ranging from 
0.005 to 0.300 inch. Other applica- 
tions have been developed where the 
product is formed directly into th: 
sheet. This contour type of package 
not only has great sales appeal but 
protects the product as well. Televi- 
sion masks, refrigerator inner door 
liners, tote boxes, and _ industrial 
containers of all types are bein: 
produced by vacuum forming. 
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Forming Thermoplastics Sheet 


by FRED MINIKES* 


HERMOPLASTIC sheet materi- 
T als, such as high impact copoly- 

mers, and high impact styrene, 
acetates, butyrates, vinyls, poly- 
ethylene, and acrylics, lend them- 
selves to a variety of forming and 
fabricating processes. 

The forming techniques can be 
classified into 21 or more different 
methods, each of which has its own 
application and purpose. Most of 
these broad methods can again be 
divided into, and combined with, 
several different forming processes. 

The principal techniques of ther- 
moplastic sheet forming are: 

1) Straight forming between male 
and female molds: Preferably used 
on complex shapes, especially where 
thicker sheet stock is used and good 
details are required, 

2) Straight vacuum forming into 
either male or female forms: A 
comparatively simple method of 
forming items of thinner sheet- 
stock as doll faces, advertising signs, 
TV masks, freezer liners, automo- 
bile interior liners, etc. 

3) Vacuum drawing, through a 
ring into a vacuum’ chamber: 
Adaptable for free surface tension 
forms such as acrylic astradomes for 
aircrafts, bowls and _ dish-shaped 
items, etc. 

4) Vacuum snap-back forming: A 
deep drawing method for shapes 
other than normal surface tension 
shapes where relative uniform wall- 
thickness is required. 

5) Vacuum snap-back and suc- 
cessive air compression forming: 
Especially utilized where intricate 
surface depressions, details, and 
positive registration cannot be ob- 
tained by the normal vacuum proc- 
ess and pressure marks from female 
counterparts are not desired. 

6) Double vacuum = snap-back 
forming: A modification of method 
5. The principle is to draw the sheet 
into a vacuum chamber and, after 
following up with the male plug, re- 
lease the vacuum, The vacuum is 
then applied inside the male plug to 
pull the sheet tight against it. 

7) Vacuum undercut split-mold 


“Technical Director, Bassons Industries Corp. 


202 


forming: In this method, vacuum is 
applied inside a split mold male 
plug to pull the sheet into crevices, 
undercuts, etc. It is used success- 
fully on pilot helmets, football hel- 
mets, etc. 

8) Air pressure forming into fe- 
male mold: Applied for deep draw- 
ing very thick sheet material, where 
a considerably higher pressure dif- 
ferential than obtainable by the 
vacuum process is required. For 
example: on one-piece acrylic air- 
craft noses, etc. 

9) Air pressure forming of free- 
blown items: A more powerful way 
to produce acrylic free surface ten- 
sion forms like astradomes, cano- 
pies, globes, or pilot visors of high- 
est optical quality. 

10) Blow forming of hollow items 
between two female molds: Effec- 
tive method for producing bottles, 
balls, and similar blown up shapes 
from sheet material. 


11) Localized heat forming: 


Adaptable to obtain a more un form 
thickness, thinner or thicker por. 
tions of particular areas, or even 
perfectly flat and optically wndis- 
torted portions on complex s).aped 
three-dimensional items. 

12) High pressure matched male 
and female forming: Used to achieve 
sharp surface depressions or raised 
parts by dispositioning of the sheet 
volume. For instance: Signs with 
solid raised lettering, etc. 

13) Solid male against soft rubber 
female, or reverse: Helpful in over- 
coming problems where particularly 
fine detail and accuracy in thin 
sheet items is required. 

14) Slip-in forming on male and 
female molds: An effective method 
to achieve heavier sidewalls on deep 
drawn objects, like toteboxes, car- 
rying cases, etc. 

15) Mechanical stretch-forming: 
Applicable for simple two-dimen- 
sional forming over a male, or in 
case the heated sheet material re- 
quires stretching to fully cover a 
female mold opening prior to form- 
ing. 

16) Manual stretch-forming: Used 
mostly to produce large irregular 
shapes. For instance, canopies and 
other aircraft windows made of 
acrylic. Forms heavily covered with 


PHOTOS WITH THIS ARTICLE COURTESY BASSONS INDUSTRIES CORP. 


Removing formed thermoplastic sheet from press. The male mold has been raised (top) 
and the clamping frame swung out of position. Piece is ready for trimming and assembly 
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FOR INJECTION AND 
COMPRESSION MOLDING 


Complete engineering and tool room facilities for 
designing and building plastics molds. 

Damen adheres to the highest standards of workman- 
ship and mechanical skills for the building of quality 
molds. 

Kingman’s ability to make plastics 
behave the way you want them to has 
been proven time and time again. Our skills 
and facilities — applied to your sample or 
production runs — assure their success. 


D ameEN TOOL and Quotations submitted without obligation. 


“A Complete Custom Molding Service’ 


ENGINEERING CO. Ama WAM 60. INC. 


@ 2300 North Elston Avenue, Chicago 14, Illinois 


Modern duplicating equipment for duplicating models 
or plaster castings. 


Send your designs or 
sketches for prompt quotations. 





96 Exchange St., Leominster, Mass. 
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grease are used to prevent mark-off 
and to obtain optically perfect 
formed parts. 

17) Ring-over-plug forming: An- 
other method used for items having 
a complex shape and irregularities 
around the perimeter used on 
acrylic shapes. 

18) Strip heater forming: A sim- 
which sheets are 
heated locally for obtaining sharp 
bends at any angle. 

19) Strip forming: Also a simple 


used produce 


ple method in 


method largely to 
window display items, novelties and 
notion goods. Here strips are bent 
to shape between and around flat 
jigs. 

20) Plug-over-ring forming: A 
simple standard technique to pro- 
duce relative simple three-dimen- 
sional shapes like cups, wingtips, 
and similar shapes not requiring a 
female counterpart. 

21) Double-action 
forming: A problem solver in cases 


compression 


where an extremely intricate design 
with deep-draw up-and-down parts 
of various height and shapes have 


to be formed, without risk of tear- 
ing the sheet material. The heated 
sheet is suspended 
framework. A ram 
mold part presses and stretches the 
sheet in one direction, while another 
ram carrying a matching mold part 
is applied from the opposite direc- 
tion, restretching the hot sheet into 
depressions, 


in a female 


carrying one 


all surface crevices, 


and recesses, 


Combined Methods 

One rather intricate set-up com- 
bining several of the aforemen- 
tioned systems, is applied for mass 
production of a deep molded part 
with deep undercuts, made of high 
impact copolymer sheets. During 
the forming cycle, many different 
operations to produce such a formed 
part are involved. One error or in- 
correct timing of any one of these 
operation cycles would result in a 
reject. Hence a fully-automatic sys- 
tem has been devised incorporating 
many electronic and automatic con- 
trols. All these controls are activ- 
ated by the movement of the hy- 


Typical set-up for forming thermoplastic sheet, using inexpensive wooden male and fe- 
male molds. Spring clamps around upper mold clamp edges of sheet during molding 
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draulic ram through a can 
and electric wiring system 

The only manual operation in thi: 
foolproof placi th 
heated sheet above the double act. 
ing vacuum and compression cham. 
ber, and starting the downward 
movement of the metal male mold 
From there on, until the mold 
fully closed, the following opera- 
tions are fully automatic in th 
proper cycles: 

1) Clamping the hot sheet air- 
tight around the female opening 

2) Starting the vacuum cycle. 

3) Steadying the stretched shee 
at a controlled depth until the mak 
mold closes fully. 

4) Starting hydrauli 
cylinders, depressing all undercuts 
5) Interrupting the vacuum actior 
in the female chamber and, 6) at 
the same moment introducing vac- 
uum inside the male mold while, 7) 
at the same time, high air pressur 
introduced inside the female cham- 
ber assists the snap-back action and 
facilitates tight registration. 

8) Delayed opening of outlet 
valves to allow compressed air cir- 
culation inside both the vacuun 
chamber and male mold, to assur 
quick setting of the finished formed 
part. 

Strict quality requirements of the 
finish product necessitated this in- 
tricate set-up to obtain clean de- 
tails, fine definition, and close tol- 
erance, all of which were of vital 
importance to this particular formed 
part. 


action 


set-up is 


auxiliary 


TV Masks 

A still more complicated method 
is being used to produce television 
masks. For the sake of economy, it 
was essential to reduce the produc- 
tion time cycle to a minimum; to 
use the most economical sheet blank 
size; and to consolidate all opera- 
tions into a single cycle, thus avoid- 
ing excessive handling of the prod- 
uct, 

To do this a machine was assem- 
bled which, using a blank pre-cut 
to the finished ‘dimension of the 
mask, in one automatic cycle pre- 
heats the sheet, forms it, and die- 
cuts the large opening in the center 
of the TV mask. One complete TV 
mask is turned out every 35 to 40 
seconds. 

In this process an upward moving 
hydraulic ram press has been as- 
sembled with a rail system on both 
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Put Victory’s complete facilities to work for you... 


® ENGINEERING—Victory’s staff of engineers includes specialists 
in the mechanical, electrical and chemical fields. 


@® MOLD MAKING—Victory’s complete and modern tool room is 
supervised by men with over 30 years’ “Know-How” specializing 
in injection molds. 


INJECTION MOLDING—Victory’s ultra-modern, high-speed 
equipment, newly expanded production facilities, and competent 
use of controlled molding techniques assure top quality. 


ASSEMBLY—Victory’s conveyor line operation guarantees top 
speed and economy on plastics as well as the most complex electro- 
mechanical assemblies. 


FINISHING—Victory’s up-to-date automatic paint spraying, hot 
stamping and silk screening equipment gives you custom-finish 
jobs at production line prices. 


ATTENTION: SALES ORGANIZATIONS—Victory will manu- 
facture and package your product, individually and in multiple- 


ed sheet We mold Refrigerator Parts; 
the ma Radio Parts, Escutcheons, Cabinets; Auto- 
mobile Parts; Decorative Trim; Knobs, 


iydraul Handles; Toys, Novelties; Houseware unit cases, preparing it for immediate shipment to your customers. 
idercuts Items; Premium Goods; Camera Cases; “All operations under one roof” saves you time, effort and money. 
nN actior Many Other Items. Let us help you with your thinking. Contact us NOW! 


1, 6) at 


Ags TVA wie Be, Se fayicTORY MANUFACTURING COMPANY 


\ n 
DS —— a rer 1726 West Arcade Place + Chicago 12, Illinois 
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Exomples of Victory’s Precision Plastic Molding UP TO 200 “OUNCE SHOTS 
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There isn’t any process to equal hard 
chrome plating for lengthening the life 
and extending the usefulness of plastics 
molds . . . and impartial mold-makers 
will tell you that Nutmeg Chrome has 
an unbeatable combination of know-how 
and facilities for handling all mold plat- 


ing assignments, 


Plastics engineers and mold-makers are 
always welcome for a tour of inspection. 


NUTMEG CHROME 
CORPORATION 


111 Vanderbilt Avenue 
West Hartford 10, Conn 
Phone: CHapel 6-541] 


PERFECTLY PLATEDI—A 


large piece 


being taken out of a chrome tank 


at Nutmeg Chrome. 


mold polishing e resurfacing and salvaging worn molds e consultation service 








Rogan’s stock molds greatly reduce 
your knob costs. Markings can be 
branded to fit your requirements. 
Special shaft holes at nominal 
charge. Send for details on how 
to cut knob costs. 


ROGAN BROTHERS 
8029 N. Monticello - Skokie, Ill. 


* COMPRESSION MOLDERS AND BRANDERS OF PLASTICS — 
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sides of the machine so that 
operator can load and prehea 
sheet stock on one side, whil 
press itself goes through the { 
ing and die-cutting cycle of a s}y 
previously prepared by another 
erator on the opposite side. 

In actual operation, after loading 
a molding frame, the operator rolls 
this frame over an infra-red heat- 
ing unit designed to soften the sheet 
only where forming takes place. 
The flat outer section of the TV 
mask is clamped between the sur- 
faces of the clamp frames and is 
held flat and stiff by continuous cold 
water circulating inside the frames. 
Once the sheet has been heated, a 
fully automatic, time controlled op- 
eration cycle is started, as summar- 
ized below, by pushing the frame, 
on its tracks, into the press: 

1) Automatic alignment of the 
frame carriage. 2) Start of the up- 
ward movement of the hydraulic 
ram containing the male mold. 3) 
Automatic intermediate stop of the 
upward travel of the ram, after 
forming is completed. 4) Start of 
high-compression air cooling under- 
neath and above the formed part, 
continuing for 12 seconds. 5) Restart 
of ram upward travel, activating the 
die-cutting of the center hole of the 
now cooled, formed part. 6) Imme- 
diate high-speed return of the ram 
after die-cutting. 7) Cessation of air 
cooling. 8) Ejection of the cut-out 
center piece. 9) Ejection of the car- 
riage with the finished, molded TV 
mask. 10) Automatic reset of control 
to admit the next carriage from 
the opposite side, which has been 
loaded and preheated. 

By the incorporation of numerous 
controls, Microswitches, automatic 
time delays, electronic eye beams, 
thermostatic controls, etc., this ma- 
chine has also been designed to in- 
terrupt its operation automatically, 
at any point in its cycle, to prevent 
damage to itself or the work 
through personnel error or mechan- 
ical failure. 


Vacuum vs Air Pressure 


Vacuum is certainly a medium of 
great value in this field, though lim- 
ited to a certain extent, since the 
pressure differential achieved by a 
total vacuum is cnly equal to a 
pressure of 14.7 p.s.i. Higher pres- 
sures may be needed for the forming 
of thicker and tougher material, or 
in cases where an unbalanced ratio 
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. ‘ of Nylon, Kel-F* 


In ~ and all other 


es MN i jj Thermoplastics 
~ee (capacity 4 to 60 oz.) 


*Trade name of 
M. W. Kellogg Co. 


COMPLETE FACILITIES FOR: 


DESIGN AND ENGINEERING 

MOLD, TOOL AND DiE MAKING 
INJECTION MOLDING - 
METAL-PLASTIC ASSEMBLIES 

2 and 3 COLOR PLASTIC SPRAYING 
VACUUM DISTILLATION PLATING 
HOT STAMPING, PAINTING 
FABRICATING AND ASSEMBLING 


MANUFACTURING 
AND TOOL CO. 


3135 W. GRAND AVE., CHICAGO 22, ILL. 
Branch Offices 
HADDONFIELD, N. J......... TOM MUCKENFUSS—261 Wayne St. 
MILWAUKEE 3, WIS.. .RICHARD P. VALLEE—2302 W. Clybourn St. | 


JAMES C. TIFFT—512 Stephenson Bidg. 

WILLIAM R. VOSS—3818 Johnson Ave. 
LOS ANGELES, CAL.. . LITTRELL SALES CO.—1432 5. Los Angeles St. 
SAN FRANCISCO, CAL 





115 New Montgomery St. : 


RECTO 


Injection - Compression - 
Transfer Molding 
of PLASTICS Sixce 7920 


Plastic products are developed from 
idea to completed product by RECTO 


* 
MOLDS MADE IN 
OUR OWN PLANT 

















RECTO MOLDED PRODUCTS, INC. 


Custom Molders of Plastics Since 1920 


CINCINNATI 9, OHIO Phone: MEiroste 6862 


DETROIT OFFICE S$. HOUSE 3-167 GENERAL MOTORS BLOG Phone TRINITY 5.5781 











HEADQUARTERS FOR 
CARBURETOR AND FUEL PUMP SPACERS 
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Thermesetiing Plastics 


ENGINEERING CORPORATION 


3447 HOWARD ST. 
SKOKIE, ILLINOIS 





exists of depth of draw to a’ 
sheet area. 

A force of considerably rater 
efficiency is air pressure hich 
used directly or in combinatior. with 
other sheet forming methods, offers 
a much larger pressure range than 
vacuum. However, when tooling up 
for forming by air pressure, pres- 
sure chambers, forms, and clamping 
devices have to be constructed ac- 
cordingly to prevent explosions. For 
example, to produce a large front 
nosepart for a fighter bomber, a re- 
inforced concrete female form with 
walls over 12 in. thick had to be 
constructed. This was necessary to 
withstand the accumu- 
lated air pressure required to force 


enormous 


Cementing formed sheet parts of tote 


box, using special clamping jig 


the 5% in. thick acrylic sheet into 
the over 4 ft. deep irregular shaped 
female mold. Most of the extra 
large, free-blown surface tension 
shapes are made by air pressure. 

Many small items also can be 
efficiently fabricated by the air 
pressure method. It is used, for ex- 
ample, to produce protective hel- 
mets made of reinforced plastic for 
U. S. Air Force pilots. Part of the 
assembly consists of a dark grey 
Plexiglas visor which must have the 
highest optical accuracy to prevent 
the slightest vision distortion. A 
special source of heat was used for 
softening the Plexiglas. Rotating 
like the beam on a _ radarscope 
screen, this heat source applied less 
heat to the center area of the sheet, 
radially increasing in intensity to- 
wards the outer area. 

The diameter of the blown bub- 
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CUSTOM MOLDING 


. « « A Complete Service 


from PROBLEM to PRODUCT 


}y rendering a complete plastics 
service, Imperial Molded can take 
complete responsibility from engi- 
neering and design through mold 
making, molding and finishing to 
final delivery . in other words, 
from PROBLEM to PRODUCT... 
with control of quality throughout. 

Do you have a plastic molding 
job that involves close tolerances . . . 
threading .. . deep drawing .. . side 
cores... or metal inserts? If so 
our engineering service will be of 
especial value. 

We handle work from the simplest 





instantly available in the years to 
come... A 29-YEAR-OLD HABIT that 
IMPERIAL intends to keep. 

A call by one of our plastics engi- 
neers early in the design can be very 
advantageous. We can be of invalu- 
able service by offering our counsel 
and assistance before plans are com- 
pleted. We cordially invite your 


Ye: 


on the TOUGH, COMPLICATED Sag 
jobs that we can really demon- 
strate the value of Imperial Plastic 
Molding Service. 
And once the job is done, WE SAFE- 
GUARD YOUR MOLD so that it will be 


Ss 





to the most complicated, but it is inquiries. Ask for Bulletin No, 300. 


OUR STOCK MOLDS for modern, colorful knobs, 


pulls and handles can save you time and expense. 


IMPERIAL MOLDED PRODUCTS CORPORATION 
2927 West Harrison Street, Chicago 12, Illinois 
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MOLDS SUPER-POLISHED sy ACME 


Insure Faster Mold Release » More Output © Better Finish 


Acme’s famous mold _ polishing 
process, employing modified pre- 
cision lapping and optical pol- 
ishing procedures, produces a 
flawless mirror-finish that lasts 
longer, insures faster mold re- 
lease, increases production, and 
imparts a better finish to molded 
plastics. All types of molds, sim- 
ple or complex, can be super-pol- 
ished. Let us show you the many 
advantages offered by Acme’s 
Mold Polishing Service. Send a 
trial mold, as an initial order. 
However, if inconvenient to 
send your molds to us, then... 


ble had to be kept at exactly 82% 
in, on the inside, whereas in pro- 
duction the path of a very sensitiy, 
light beam of an electronic eye con. 
trols the size on the outside of th, 
bubble. Thus, the slightest thicknes 
variation would have considerabj; 
effect on the critical inside meas. 
urement. 

Owing to the large volume of pro. 
duction, eight presses were set y 
for this run. Each electric eye cop. 
trol for each of the presses wa 
carefully adjusted to accommodat; 
one median sheet thickness plus o; 
minus a few thousandths. Th 
sheets are very carefully checked 
for thickness and allocated to th 
particular press on which the elec. 
tronic eye control was most close! 


adjusted for the particular thicknes 
variation. 


Polish Your Molds with Acme’s 


“SUPER-LAP” DIAMOND COMPOUND 


Acme’s SUPER-LAP Diamond Compound speeds up 
polishing operations, saves time, insures a better super- 
finish on plastic molds, steel, carbides, etc. Specially de- 
veloped in our own shop for our own precision finishing 
operations. Unequalled for achieving precise, high lustre 
finishes. Send for details now! 

World’s Leading 

—— ACME SCIENTIFIC COMPANY 


1450 West Randolph Street © Chicago 7, Illinois 
edie 


Forming Copolymers 

In forming Royalite or Boltaron 
the author is in favor of any system 
using direct male and female form- 
ing, whenever possible, rather than 
one employing vacuum or air com- 
pression, Failures in achieving cor- 
rect details often caused by thes: 
indirect means do not exist when 
using the positive medium o 
straight forming between male and 
female molds. It is the most fre- 
quently used process for molding 
these modern sheet materials, and 
is applied for three-dimensional 
forming of items with shallow as 
well as deep draws. Excellent re- 
sults are obtained where fine de- 
tails, sharp corners, steps and parti- 
tions, and similar design features 
are of importance. 

To reduce mark-off and undesir- 
able mold marks—as would occur 
with perfectly matched male and 
female molds—to an absolute mini- 
mum, either the male or the femal: 
or both, are often constructed t 
come in contact with the hot sheet 
material only where bends, corners 
radii, or steps are required. Fiat 
parts and areas of the formed sheet 
are thereby more or less suspended 
between points of the male and fe- 
male forms. 








For TOP Performance and Durabilit 


CUTTING DIES 


for vacuum formed pieces 
for reinforced plastics 


Our complete engineering and tool room facilities enable us to 
give you the finest cutting dies in sizes ranging in height from 
%” to 6” ... and in any shape you require. 


e For use with clicker machines and hydraulic presses 
e Forged or open back steel rules and regular standard steel rules 


e Lowest costs possible References 
“Formed sheet in form writer,” 
Mopbern Ptastics 30, 188, (Nov. ’52) 
“Inspection tray,” Moprrn PLas- 
tics 30, 185, (Feb. ’53) 
“Automatic sheet forming,” Mor- 
ERN Puastics 30, 106, (July ’53) 


DELIVERIES ARE ALWAYS MADE WITHIN 10 DAYS AFTER RECEIPT OF BLUEPRINTS 
52 Trinity Place 


§. TODARO COMPANY | ===" 
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Machining Thermoplastics 
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Fabricating and Finishing 


MACHINING LAMINATES* 





lL AMINATED plastics are readily 
adapted to most machining oper- 
ations. Standard metal and wood- 
working equipment can be used with 
the addition of a few extra tools and 
a revision of feeds and speeds. Ma- 
chining techniques used in metal or 
woodwork require little alteration 
to apply successfully to laminated 
plastics, but the following proper- 
ties of laminated structure must be 
recognized to machine it properly. 

1) Laminated plastics are poor 
conductors of heat. This makes it 
necessary to cut down the amount 
of heat generated or to provide for 
its removal to protect both the tools 
and the product. 

2) They are softer than steel and 
thus require tools which will remove 
chips faster than those used in ma- 
chining metal. 

3) The structure is less homogen- 
ous than metal, making it necessary 
to provide backing-up plates in 
many operations. 

4) Many of the laminates have 
base materials which are very 
abrasive and will dull and wear 
away tools more rapidly than will 
steel. The use of carbide tipped tools 
will lessen this tendency consider- 
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Fig. 1—Cross-section of metal squar- 
ing guillotine shears, used for cut- 
ting laminates. Relative positions of 
blades and hold-down are shown 
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ably. For exceptionally long boring 
or turning runs, diamond-tipped 
tools may be used effectively. 


Shearing 

Most laminates may be cut by 
shearing with metal squaring shears 
of the guillotine type (Fig. 1). At 
temperature, fabric base 
grades may be sheared up to %z in. 
thickness; paper base punching 
grades up to ¢ in. thickness. Grades 
X, XX, and XXX (other than 
punching grades) can be sheared 
only in very thin sheets. Grades A, 
AA, and AAA up to Ye in. may be 
sheared; N-1 up to %« inch. 

It is not practical to cut most glass 
base materials by shearing. How- 
ever, G-5 can be sheared success- 
fully up to Me inch. 

In some operations it is practical, 
by applying heat, to shear thicker 
stock than listed above. However, 
temperatures should not exceed 
those recommended for the particu- 
lar grade of material being fabri- 
cated. 


room 


Sawing 


Standard equipment can be used 
successfully for all sawing opera- 
tions. The conventional table saw 
is satisfactory for general work, but 
in some operations travel table or 
travel head saws will perform more 
satisfactorily. Cut-off saws may be 
employed to advantage where large 
numbers of identical pieces are to 
be cut from uniform sections. 

Carbide tipped saws are usually 
recommended. For general sawing, 
use a saw with %2 in. to % in. kerf, 
10 in. diameter, 80 teeth. Use the 
same ratio of teeth per inch for 
other diameter saws. 

For general work, a hollow ground 
steel saw of Rockwell (C) test 44 to 
47 should be used. Keep the saw 
sharp either by filing or grinding. 

The number of teeth should range 
from 4 to 7 per inch. Example: A 
10 in. saw should have a minimum 
of 126 teeth; if a smoother cut is 
desired, a 216 tooth saw is recom- 


mended. For long-run productio; 
work a carbide tipped saw is recom. 
mended. In all cases the saw speed 
should be 9500 to 10,000 Surtace ft 
per minute. 

The feed used will be determined 
by the thickness of the materia] 
Crowding of the saw will result j 
a rough, chipped finish, while to 
slow a feed will cause burning and 
excessive dulling of saw. 

Grades G-1, G-2, A, AA, AAA 
G-6, and G-7 should not be cut with 
steel saws; abrasive cutting wheels 
of silicon carbide bonded with ; 
synthetic resin are recommended. 

Contour sawing of all grades oj 
these materials can best be done on 
a standard wood cutting bandsaw 
A standard 20-gage blade which has 
4 to 7 teeth per inch is recom- 
mended. Width of the blade may 
vary from % to % in. depending 
upon the radius to be cut. A cutting 
speed of 6600 ft. per min. should b 
used. 


Drilling 
In drilling, maximum efficiency is 
obtained when using drills which ar 
especially designed for laminated 
plastics (Fig. 2). This drill has a 


a 


Fig. 2—Drills should be especially de- 
signed for work on plastics laminates. 
They should have high helix angles 
and very wide, highly polished flutes 
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Fig. 3—Drill jig must be accurately 
located so drill does not strike bushing 


high helix angle and very wide, 
highly polished flutes. 

Since the material shrinks some- 
what after the drill is removed, it 
is necessary to drill 0.002 to 0.004 in. 
oversize or to ream the hole to the 
size required. This is reduced to a 
minimum when drilling glass base 
material. 

To prevent breaking out and to 
give a clean sharp hole for small 
quantities, a piece of wood or plastic 
may be clamped to the bottom of the 
panel being drilled. If duplicate 
drilling is desired, a jig should be 
made (Fig. 3) with top and bottom 
plates. 

Drills must be kept perfectly 
sharp. Frequent backing of the drill 
from the hole will aid in removing 
the chips and decrease the heat pro- 
duced. The use of air-cooled drills 
has been developed and used with 
considerable success. Such drills are 
hollow along the entire length of the 
core. Small holes near the lips of the 
drill direct an air stream to the cut- 
ting edge and remove chips rapidly. 
This type of drill operates freely 
and it is almost impossible to over- 
heat with it. The air is brought into 
the drill through the spindle in the 
drill press which also is hollow. This 
type of drilling is particularly rec- 
ommended for producing holes along 
the length of a knife handle, for 
example, in a direction parallel to 
the laminations. 

Most laminates are best drilled 
without lubricant. However, in the 
case of G-7, G-5, and other glass 
base grades, flooding the work with 
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coolant will be beneficial in de- 
creasing both dust and heat. 

Pressure is maintained at all times 
while drilling. This pressure may be 
increased after the first lamination 
is completely cut but must again be 
decreased before breaking through 
in order to give a clean, sharp hole. 
Reeommended drilling speeds and 
feeds are given in Table I. 

The normal drilling tolerance for 
hole diameters on fabric and paper 
base materials is 0.005 in.; on glass 
base, 0.010 inch. When closer toler- 
ance is required, down to 0.001 in., 
the holes must be reamed, at addi- 
tional cost. 





Table I—Feeds and Speeds for Drilling 





Size of 
drill Vy in. Vy in, V/, in, 
Feed*  0.003in. 0.006in. 0. 
Speed 
rp.m. 5000 2450 1250 


0.003 in. 0.006 in. 0.009 in. 


*For glass base laminates, reduce cut feed 30 to 
50 percent 





Tapping 

Tapping procedure has’ been 
standardized for all types of mate- 
rials. A ground high speed steel tap 
is recommended. This tap has 3 
flutes and for use with all laminates 
should be 0.003 to 0.005 in. oversize 
(see Fig. 4). 

Drill sizes should be selected to 
leave approximately 75% of full 
threads. No lubricant is needed 
under normal conditions. 


Flycutting 
A flycutter may be used success- 
fully on larger holes for all lami- 
nates. A pilot hole is drilled through 
the section and flycutting must be 





| 
2 oR 3 TIMES PITCH 





Fig. 4—High speed steel taps with 
three flutes are recommended for lam- 
inates. Note depth of drilled hole 





BACKING 


Fig. 5—Backing supports work dur- 
ing milling, prevents delamination 


done from both sides. Recommended 
cutting speeds are 300 to 400 ft. per 
minute. 

All laminates can be countersunk 
or counterbored. The cutter should 
carry a negative rake of from 0 to 

0°. Cutting speeds should be ap- 
proximately half those used in drill- 
ing. 

The initial contact between the 
tool and material should be light in 
order to cut the surface without 
cracking. 


Milling 

All laminates can be milled (see 
Figs. 5 and 6). Standard milling 
cutters may be used but longer 
life between sharpenings will be 
achieved with carbide tipped cutters. 
Recommended speeds given below 
are based on carbide tipped cutters 
and should be reduced approximate- 
ly 25% for high speed steel cutters. 

For most grades of material, a 
cutting speed of 800 to 1000 surface 
ft. per minute is satisfactory. For 
glass and asbestos base materials, 
these speeds should be reduced 400 
to 500 surface ft. per minute. 

Feed to be used will generally be 
determined by the finish that is 
required. 

Cutting of contours, slots, and the 
like is done using a standard wood- 
working routing machine. Methods 
and fixtures for laminated plastics 
are similar to those used in routing 
wood. Spindle speed should range 
between 18,000 to 20,000 r.p.m. while 
the feed will generally be deter- 
mined by the finish required. 


Turning 

Turning operations on laminates 
can be done satisfactorily on stand- 
ard metal turning equipment. With 
the exception of glass base mate- 
rials, cutting speeds should be up to 
1000 surface ft. per min.; for glass 
base materials, this should be re- 
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Fig. 6—Climb milling prevents delam- 
ination. Standard cutters may be used 


duced to 500 surface ft. per minute. 

High speed steel tools are recom- 
mended for short runs; carbide tip- 
ped tools for medium runs; and 
diamond tools for long runs where 
the maximum depth of cut is to be 
no more than \e inch. 


Planing and Shaping 

All grades of material may be 
planed and shaped using standard 
metalworking shapers and planers, 
but care must be taken to prevent 
weakening, as indicated in Fig 7. 

When cutting across the lamina- 
tions, the end of the cut should be 
backed up to secure a clean edge. 
This is not necessary when planing 
parallel to the laminations. 


Punching 


Both holes and blanks can be 
punched. Compound dies are most 
satisfactory and should be main- 
tained so that there is a minimum 
clearance between punch ‘and die to 
obtain clean edges. (For best punch- 
ing designs, see Fig. 8.) 

Sheets up to % in. thickness of 
canvas and paper base materials and 
special punching grades of canvas 
and paper may be punched cold. 
Other punching grades, such as PC, 
can be punched cold up to %e inch. 
Glass base grades, such as G-5, can 
be punched cold up to % in. thick- 
ness. It is necessary to heat all other 
materials before punching. The ma- 
terial is heated on steam platens or 
by other suitable means to a tem- 
perature of 200 to 225° F. and 
punched immediately. Since the ma- 
terial expands when it is heated and 
is punched in this expanded con- 
dition, blanks will shrink as they 
cool to room temperature. This 
would indicate that the blank would 
always be smaller than the die but 
this is not necessarily true since all 
laminates yield somewhat when 
punched. This tendency of the ma- 
terial to yield causes blanks to in- 
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crease in size when removed from 
the die, thus counteracting the 
shrinkage. For this reason, when 
building a die it is necessary to con- 
sider both the shrinkage due to 
cooling of the blank and the expan- 
sion caused by the yield of the ma- 
terial when punched in order to 
know how much the die should~be 
oversize or undersize. The approx- 
imate values are given in Table II 
and are sufficiently accurate to build 
dies for all normal working toler- 
ances. 





Table Il—Shrinkage and Yield in 
Hot Punching 


Cotton & 
paper base 
materials 





Asbestos base 
materials 


Shrinkage 0.003 to 0.002 to 
per inch 0.004 in. 0.003 i 


Yield* 0.002 to 0.002 to 
ie in. 0.003 in. 0.003 in. 


Yield* 0.0035 to 0.0035 to 
I in. 0.005 in. 0,005 in. 
based upon thickness of stock and 1 


size of blank 


Glass base 
R materials 


Shrinkage 0.002 to 0.001 to 
per inch 0.003 in. 0.002 in. 


Yield* 0.002 to 0.001 to 
Vg in. 0.003 in. 0.002 in. 
Yield* 0.004 to 0.002 to 
lg in. 0.005 in. 0.003 in. 


*Yield is based upon thickness of stock an 


ypon size of blank 





To pierce holes within tolerance, 
it is necessary to add the shrinkage 
due to cooling to the shrinkage 
caused by the yield of the material. 
The yield is directly related to the 


Fig. 7—Examples A and B show poor 
design; not enough material remains. 
At C and D, ample material remains 
























































| 


| 


Fig. 8—A and B are poor punching de- 
signs; walls are too thin and punch 
too small. C and D are better: punch 
is larger and wall thickness is greater 


thickness and varies when punching 
holes in different materials. The 
values given below are average 
values based on thickness of stock 
to be punched and will give a sim- 
ple and reliable guide in determin- 
ing the size to which punches should 
be made. 

For all materials with the ex- 
ception of glass base, punches should 
be made oversize 5 to 8% of the 
thickness of the stock; for glass base 
materials, 4 to 5% oversize, based 
on thickness, is sufficient. 


Sanding and Buffing 


Sanding flat sheets can be done 
using belt drum and disk sanders. 
Jigs are required for most sanding 
operations. For roughing cuts, grit 
size No. 40 to 60 is recommended; 
for medium finishing cuts, 60 to 80; 
for fine finish cuts, 80 to 120. The 
sander speed should be 1500 to 2000 
ft./min. with a travel of 18 to 20 
ft./min. 

A cotton fabric buffing wheel is 
used, coated with a rough compound, 
the grade of which will be deter- 
mined by the finish desired. The 
speed of the wheel should be 4500 
to 6000 surface ft. per minute. 


Tubes and Rods 
The standard table saw is gen- 
erally used for cutting rods and 
tubing. As the tube or rod is fed 
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Founded 60 years ago, Hopp always has 
been a pioneer in every phase of modern 
plastic development. We saw the industry 
born and have contributed, year by year, 
to its advancement. From design to 
finished product, we can supply your 
every need. 


All These Complete Facilities 
On Our Own Premises: 


INJECTION MOLDING . . . PRINTING 
LAMINATING ... DIE CUTTING 
FORMING ... FABRICATING ... ETC. 


Our Technical Department invites 
your inquiries on Plastic problems. 
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into the saw, it is rotated in the 
same direction in which the saw 
blade is turning. Other types of saw- 
ing machines may also be adapted 
for cutting tubes and rods. 

For sawing tubing with sidewalls 
less than % in. in thickness and rods 
over 1 in. in diameter, use a hollow 
ground steel saw with four teeth per 
inch. In all cases the saw speed 
should be 9500 to 10,000 ft./min. 

A centerless grinder, equipped 
with a silicon carbide wheel run at 
a surface speed of 9000 ft./min. is 
used for finishing. The grit will be 
determined by the finish desired. 

A vertical belt sander is used for 
finishing operations on many types 
of tubing. The grit size will be deter- 
mined by the finish desired. For 
roughing cuts, the grit size should 
be No. 50 to 70; for medium finishing 
cuts, No. 160 to 180; for fine finish 


cuts, No. 220 will be found best. 

To obtain a buffed finish, a “slick” 
belt run at a speed of 4000 to 6000 
surface ft./min. is used with a suit- 
able buffing compound. 
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MACHINING THERMOPLASTICS 





by FRED MINIKES* 


HERE volume of production or 

other factors do not warrant 
the initial cost of producing molds 
for fabricating thermoplastics, ma- 
chining operations are used instead. 
Machining is often used also to fin- 
ish off a molded piece to close tol- 
erances, or to make models and 
small runs for development and 
experimental work. Most of the ma- 
chine tools used for wood or metal 
can be used to machine thermoplas- 
tic sheets, rods, and tubes. 

There are two general factors 
which should be kept in mind: 1) 
For fastest production, cutting rate 
is generally set at the highest speed 
at which overheating of the tool or 
material can be avoided. Oil, soapy 
water, or plain water, are generally 
used, both for cooling and to obtain 
a smoother cut. 2) On the tougher 
thermoplastic materials, such as ny- 
lon, cellulose acetate and butyrate, 
etc., tools should be of a hard wear- 
resistant material. 


I—SAWING 

Band, jig, circular, and hand saws 
are suitable in most instances for 
sawing thermoplastics. Abrasive 
cut-off wheels also are used fre- 
quently. 

In case of gumming due to over- 
heating, a steady steam of water, or 


*Technical Director, Bassons Industries Corp 
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application of compressed air blasts 
directed on the cutting edge, will 
usually cool the material sufficiently 
to avoid this problem. On inflam- 
mable materials, such as cellulose 
nitrate, this will lessen the possibil- 
ity of the material igniting due to 
cutting heat. 

When using a band saw, the 
guides should be set as close to the 
material to be cut as practical, The 
band saws should be just soft 
enough to permit filing, and should 
have set teeth to clear chips. 

For straight cuts, circular saws 
are preferred because they give a 
smoother cut. However, circular 
saws tend to heat up faster than 
band saws. Circular saw blades 
should be hollow-ground, with no 
set to the teeth. A perforated saw 
blade will run cooler than non-per- 
forated. Tooth pitch should be to 
the center of the arbor hole, with a 
well-rounded gullet to permit free 
curling of chips and easy ejection. 


Acrylics and Polystyrene 

When sawing acrylics and poly- 
styrene, special hollow-ground 
blades should be used to prevent 
binding and to aid cooling. The ma- 
terial should be fed rather slowly 
to avoid overheating; air cooling or 
lubricant should be used to dissipate 
frictional heat. Circular saw blades 
for acrylics should have set or 
swaged teeth to prevent binding 


when thick stock is cut. For mate. 
rial under %% in. thick, blade need 
not have set teeth. The blade -hould 
be set just a little higher than the 
thickness of the material to prevent 
chipping. Circular saws should ryp 
at approximately 8000 r.p.m. 

Band saws are used where flat 
sheets are to be cut in curves, or for 
rough trimming of formed parts. The 
thicker the material, the coarser 
should be the saw teeth. For sheets 
over 1 in. thick, saw speed should be 
around 3000 f.p.m.; for sheets under 
1 in. thick, speed should be increased 
up to 4500 f.p.m. for material be- 
tween Me and \ in. thick. - 

Jig saws do not cut well through 
thick or multiple sheets. However 
they are handy for cutting closed 
holes, or small radii in thin stock 


Acetate and Butyrate 
For cutting sections 3 in. or less 
in thickness, a saw with 8 teeth per 
in. is recommended. For thicker sec- 
tions, a saw with 6 teeth per in. will 
give better results. Speed of spindle 
should be in the 3000 r.p.m. range, 
or peripheral speed of about 6,000 

f.p.m. for an eight-inch saw. 


Nylon 

Band and jig saws give high cut- 
ting speeds, but tend to leave rough 
surfaces. A conventional table saw 
with hollow-ground metal-cutting 
blades will produce a smooth cut. 

Coolants are helpful in sawing 
nylon. The production of webs or 
strings is evidence of overheating, 
and indicates need of coolant. 


1l—DRILLING 


Twist drills specially designed for 
most thermoplastic materials have 
two flutes, a point with an included 
angle of 60° and a 12 to 18° lip 
clearance. 

Wide, highly polished flutes are 
desirable, since they expel the chips 
with relatively little friction. 

In operation, drills should be 
backed out often to free chips, es- 
pecially when holes are fairly deep. 
Peripheral speed of twist drills for 
plastics range from 100 to 200 f.p.m., 
depending on the material. Feeds 
range from 0.010 to 0.025 in. per 
revolution. 


Acrylics 


Because of the transparency of 
acrylic, it is usually desirable that 
the inside of a drilled hole have 4 
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With Faster Production 


With Greater 


Efficiency 


With Latest Modern Equipment 


RADIO and TELEVISION 


Cabinets 
Masks 

Dials 

Knobs 
Escutcheons 


AUTOMOTIVE 


Dials 

Emblems 
Escutcheons 
Hood Ornaments 
Lenses 


REFRIGERATION 


Decorative Parts 


MILITARY 


Plotting Boards 
Calculators 

Plotters 

Cockpit Lighting Panels 
Electronic Components 


OUR NEW PLANT 
AT 3500 N. KEDZIE AVE., CHICAGO 
New Telephone: KEystone 9-6661 


COMPLETE FACILITIES 
UNDER ONE ROOF 
INJECTION MOLDING AND FABRICATING 


Finest and Latest Time and Labor Saving Equipment 


Here is straight-line production—all on one floor —"'stream- 
lined” in its truest sense. Now, more than ever before, you 
can depend upon us for your precision injection molding and 
assembly jobs. Our fifteen molding presses (up to 60 ounce 
capacity) and other newest, most modern equipment tops 
56 years of quality service to industry. 


From idea—or blue print—to complete finished product. 
Tough problems of engineering don't bother us—we advise 
you on methods and materials. And frequently rescue a fine 
idea by simplification—through hard-won experience. 


Dramatic Development 


In Lighting for Defense 


INSTRUMENT CONTROL LIGHTING PANELS 


Produced by Our Special Process 


In accordance with MIL P7788 as qualified under 
Air Force — Navy Aeronautical Standards Group 


Felsenthal engineering and ingenuity — well-known in war years 
and peace years — for aircraft equipment and special installa- 
tions — again mark a rapid advance: this time, in instrument 


panels with features that set them far ahead in pilot efficiency 
ond safety. 


We maintain our own approved Light Testing Lab- 
oratory under the jurisdiction of U.S. Bureau of Standards. 


FELSENTHAL PLASTICS 
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MANUFACTURE . . 


. when roll leaf is part of your product 


Dials, Gauges, Rulers, etc. must be marked clearly and permanently. 
The Peerless Process of Roll Leaf Marking provides an easy, eco- 


nomical method. 
IDENTIFICATION . .. speed up assembly operation... 
avoid mistakes 


Small or large plastic parts and products, wiring, perforated panels, 
numbered and lettered diagrams, etc. lend themselves to Peerless 
Roll Leaf Marking. 


LABELLING . 


A Peerless Roll Leaf “label” does not wear or rub off easily because 
it is engraved into the surface of the material, forming a permo- 
nent, integral part of the product. 


. . lifetime protection for your trade name 


DECORATION . . . add distinction and buy-appeal to your 


product 


Monochrome or multicolor designs may be faithfully and perma- 
nently reproduced by the Peerless Process of roll leaf marking. Sub- 
mit your problem to us. 


The Peerless Process of Roll Leaf Marking produces engraved and embossed 
results at printing speeds, in a wide range of colors including gold and silver. 
Peerless manufactures its own marking machinery to meet your plant require- 
ments. Write for a free useful sample of Peerless Roll Leaf Marking and a copy 
of Peerless Folder PL54. 





EXPORT DISTRIBUTORS: OMNI PRODUCTS CORP. 460 Fourth Ave., New York 





high finish. Best results «re ob. 
tained with a sharp drill having 
flute angle of 17°, a lip angle of 79 
a lip clearance angle of between 4 
and 8°, and polished lands which 
are % the width of the hecl, Pay. 
ticularly outstanding results may be 
obtained with a jet drill, the poin 
of which is cooled with a lubrican 
fed through a hole in the drill, 

Large diameter holes can be cy 
with either hollow-end mills or fly. 
cutters. It’s important that tools { 
drilling acrylics be kept free fron 
nicks and burrs. 

Proper rate of speed should } 
determined largely by experienc 
A smooth continuous flow of spira 
ribbons of chips should be obtained 
Feed should be slowed as cut deep- 
ens. A drill surface speed of 1% 
f.p.m. is suggested for most cases 


Nylon 

Nylon can be drilled satisfactorily 
with conventional twist drills. How- 
ever, special drills, designed for use 
with plastics, are available. These 
drills have deep flutes that ar 
highly polished to facilitate removal 
of chips, and some types have muc! 
longer flute leads than conventional 


drills, 


Cellulose Nitrate 


Best results in drilling cellulos: 
nitrate are obtained by using a sin- 
gle-fluted drill. Drill speeds rang 
from 1000 to 5000 r.p.m., varying in- 
versely to the diameter of the drill 


llI——THREADING AND TAPPING 


For long life and speedy produc- 
tion work on cellulose acetate and 
butyrate, as well as most other 
thermoplastics, a high-speed steel 
tap with two flutes is suggested 
Two cutting edges on such taps, in- 
stead of the usual four, provid 
greater clearance for chips, make it 
easier to get them out of the hole 
as work progresses. 

The flutes or cutting edges should 
be ground so that both cutting edges 
make cuts simultaneously. If not, 
the thread is likely to be ragged 
and rough. Cutting edges should be 
85° from the center line, giving a 
negative rake of 5° on the front face 
of the lands. This helps prevent tap 
from binding in the hole when 
backing out. Some relief on the 
sides of threads is advantageous 
Taps should have a two-thread cut- 
ting lead. Either the tap or the work 
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HOW Sillcocks-Miller CAN HELP YOU 
WITH PRECISION-FABRICATED PLASTICS § 









Since 1910, Sillcocks-Miller has specialized 
in the precision-fabrication of plastics. This 
long experience is available to give your 


products the practical advantages of the 





plastic material best-suited to your require- 
ments. The latest techniques are combined 


with complete facilities for cutting, print- 








NAMEPLATES . . . Distinctive identification fabricated of the ing, stamping, cementing, milling, turning, 
right plastic to resist temperature and weather and protect your , ‘ ; . . 
message blanking, drawing, forming, laminating and 





assembly. Send your specifications for recom- 


mendations and quotations. 


SAVE MOLD COSTS on Small Parts 


A special fabricating process developed by 
Sillcocks-Miller engineers saves the cost of molds 
for small parts, such as insulators and washers. 
You get this saving without sacrifice of quality or 





service life. Write for details and recommendation. 











DIALS... Fabricated to close tolerances and formed to any 
shape to meet your individual needs 














SCHEMATIC DIAGRAMS... Reproduced on plastics and 


laminated for sharp definition, clean appearance and durability. 








10 West Parker Avenue 
Maplewood, New Jersey 


The SILLCOCKS-MILLER Company 


PIONEERS IN THE PRECISION FABRICATION OF PLASTICS SINCE 1910 


220 


ee eed 








ue 
rsey 





be free to center to insure 
n start for the threading op- 
1. The flutes of the tap should 
1 polished. 
ernal threads are either die 
machine threaded. Threading 
hould have three flutes. De- 
f the cutting edges are iden- 
to those of the taps described 
Either the die or the work 
id be free to “center” to get a 
| thread. 
ist of the thermoplastics can 
lily be threaded on a lathe. Ex- 
nt results are obtained using a 
,dius-tipped, side rake, high-speed 
|. This should be ground as fol- 
lows: 30° side rake, zero back rake, 
23° from relief or heel clearance, 
22° cutting edge angle, very slight 
side relief, and a %2 in. nose ra- 
dius. For best results, turning tools 
should be kept sharp by honing. 


Acrylics 

Tapping and threading can be 
accomplished with the same type of 
tools used for soft metals. Heavy 
coarse threads should be used 
whenever possible. 

Speed of the operation should be 
from 35 to 75 f.p.m.; higher speeds 
may cause production of excessive 
frictional heat. 


Cellulose Nitrate 
Standard taps and dies may be 
used on cellulose nitrate. However, 
taps with two flutes are preferable 
to those with four, as suggested 
previously, because two-fluted taps 
facilitate chip removal. 


Nylon 

Nylon can be threaded or tapped 
with conventional equipment. On 
automatic or semi-automatic equip- 
ment, self-opening dies with high- 
speed chasers can be used. The use 
of a lubricant or coolant is desirable 
when threading or tapping nylon, 
but is not always necessary. 

Threads may be cut in nylon us- 
ing a lathe with conventional single- 
pointed tool. As with metals, sev- 
eral successive cuts of 0.005 to 0.010 
in. should be made. The finish cut 
should not be less than 0.005 in. 
because of the resiliency of the ma- 
terial. When threading long lengths 
of rod stock, it is necessary to use 
a follow rest or other support to 
prevent the work from slipping 
away from the tool. 

In production tapping, it is fre- 
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| (PUSH BUTTON” 


of anything 

from paper and | 
acromanx “nzawy = = PLASTIC to the i 
and FIGURE STAMPS | A full range of : 
___| metal products 


THE ACROMARKER | 















Model No. 1-F above, pro- 
vides a fast easy way to 
siamp random numbering 
or lettering into name- 
plates or parts of plastic 
or metal. 





The Automatic Tube and 
Rod Printing Machine at 
the left has a hopper feed. 


ACROMARK AUTOMATIC NUM- 
BERING HEADS, count and num- 
ber at the same time consecutively, 
duplicate, repeat or any way you 
desire. - 


The ACROMARK Model 9AMA MARKING 
MACHINE is widely adaptable for marking 
both plastic and metal parts. Equipped with 
an electric heating head and automatic roll- 
leaf feed, _it’s the last word in hot stamping 
or € t. Without the heating 
head it marks plastic or metal parts cold. For 
round parts, flat dies are used and round dies 
for flat parts. 

Marks anything from paper tubes to alloy 
steel tools. Easily adjusted. 














ing Machine that marks 58 or more 
pieces per minute. 


The ACROPRINTER at the left is 
a bench model of printing and filling 
machine that color fills lettering and 
design or prints on contour and ir- 
regular surfaces. 





The Model 683 Cable, Tube and Hose 
Marker prints in color or indents 
without color at speeds ranging up to 
1200 ft. per minute, continuous or 
intermittent. 





ACRO INKS have been devel- 
oped for all plastic marking 
as well as for use on fabrics, 
metals and other materials. 


| ' THE ACROMARK COMPANY 


I “The ORIGINAL MARKING SPECIALISTS” 
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At the left is Model 9AMP Parts Mark- i 








- quently desirable to use a ta, 0,005 
or ; LEIISEd in. oversize unless a self-) >king 
thread is desired, 


in da IV——TURNING ON A LA 


COMPLETE RANGE | wosccicticoc 


worked on lathes, the operat 
ing similar to metal-working 

The BUILDER MODEL KWIKPRINT 

is one of 3 hand operated models of 


ever, since plastics are son 
softer, cutting speeds are fa 
which there are thousands in daily use 


Acrylics 

Acrylics can be turned on an en- 
gine lathe to produce parts with an 
excellent semi-matte surface and 
close tolerances. Work up to 2% 
in. should turn at 700 to 800 rpm 
but speeeds should be cut down t 
500 r.p.m. on larger diameters. 


on small as well as production runs. 
Has an automatic roll leaf attachment 
and  tiltable 
changes of type or dies. 


typeholder for 


quick 


KENSOL 
100 DEEP BED 


Acetate 


Excellent results are obtained on 


AIR OPERATED 
PRESS 


will handle anything up to 24” high as 
the bed raises or lowers. Air Operated 
and adjustable from a feather touch to 
high pressure through double toggles. 
Adjustable electric dwell timer allows 
for a fast “kiss” or a slow “squeeze”. 
Has thermostatic control and automatic 
roll feed attachment. Also available in 


cellulose acetate and butyrate using 
a radius-tipped, side rake, high- 
speed steel tool ground as follows 
30° side rake, zero back rake, 
front relief or heel clearance, 
cutting edge angle, very slight sid 
relief, and a %2-in. nose radius. 


Cellulose Nitrate 
Cellulose nitrate can be readily 
turned on bench and turret lathes 


: : or automatic screw machines. Such 

table models for hand or air operation. operations are widely employed in 

the production of screwdriver and 

The chisel handles, and cellulose nitrate 
PEERLESS 


hammer heads. 
POWER 
MODEL 


is a semi-automatic press which may be 
had with a slide table, dial table or 
chain feed. This is the latest develop- 
ment in the Peerless line which consists 
of a complete range of machines from 
hand to power operation. 


Nylon 

Nylon can be turned quite easil} 
on any standard metal-working 
lathe. No special precautions need 
be observed, although, as in other 
machining operations, tools should 
be very sharp. Bits should be 
ground as for yellow brass or 
bronze and should have minimum 
drag. Since nylon tends to produce 
a continuous chip, which may cause 
trouble by wrapping around the 
work, it is helpful, when possible, 
to grind a chip breaker on the bit 
Otherwise, it is necessary to cut the 
chip loose at the end of each pass. 
High rotational speed with a fine 
feed will produce a smooth finish, if 
the tool is properly sharpened. Use 
of a coolant will permit higher 
speeds and feeds to be used. 


V—BLANKING, PUNCHING, AND 
SHEARING 


Whatever you need — 

hand, foot, air, hydraulic 

or mechanical power stamping presses... 
you'll find a complete line at GANE! 


PLUS 


a complete line of roll feed attachments—hot plates— 
stamping foils in ALL colors—rubber dies—die mount 
— jigs and fixtures—brass and steel type—ete. 


Write for particulars 








> a Most thermoplastics are readily 


blanked, punched, and sheared with 
sharp-edged cutting tools. However, 


> 7, Wb 
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be. DECORATING EQUIPMENT 
what )WEST-COST PAINTING with FIN-E-CO MODEL PRESSURE-FORMED SPRAY MASKS, made from 
)— reduces painting cost to as little as 10% of previous special yor that work-hardens to 113,000 psi tensile 
~ on small parts with several colors. And on large . strength. Stronger and thinner 
; the saving can be even greater. Paints as high as for easier, faster spraying. 
a ) parts per hour, up to 5 colors, washing the spray ’ Quicker cleaning of masks— and 
h: <s automatically. o: of lower cost for mask mainte- 
« four masks for on nance. They cost you no more 
or 1 color. Quick setup - 7 than the old-type masks, and de- 
) ay o fast that the Fin- livery is fast. 
ae E-Co Model 5100 can be 
‘own t ised profitably for 
, rt runs. Buy the - 
=~ egy MULTIFIT SPRAY MASK 
ned or for each extra color you CE AME holds the mask and part 
Ess ’ in position while spraying— as- 
e ee vish to paint. The machine) 7 ee  santaped " sures accurate painting, reduces 
S ‘of rejects. Each Multifit clamp is 
“agen ROTO-SPRAYER paints up A quickly adjustable to a wide 
ke ’ to 1200 parts pe: aour. Operator ’ variety of parts and masks— is 
= 2 loads the part, touches the foot used over and over on various 
ht sid valve— and the machine does jobs, saving the cost of special 
us f the rest. The part spins, guns fixtures. 3 standard sizes. 
go on, then off, rotation stops 
Oscillating gun reaches the hard 
readil places. A complete painting 
lathes machine including booth, fan, ; FIN-E-CO MASK WASHER. 
Suc guns, pressure tank. Each operator quickly cleans 
yed it masks whenever needed, for 
er and smoothest production. Masks 
nitrate MODEL 4500 PAINTING are submerged in solvent during 
MACHINE, paints small parts; the cleaning, then “pop-up” to 
a aie te adjustable to dry after a timed cycle. _Door 
take masks up to 12 x 12 in. In opens and closes automatically. 
easil operation, foot pedal is pressed, 
rorking an air operated hold-down 
s need pushes the part into mask— and 
. other the part is painted by an oscil- 
should lating spray gun. The machine fat ee ELSE that’s needed for fast, 
iid be paints as fast as the operator accurate at low cost— equipment for rolling 
sn OF can load parts. and printing . .. stainless steel screens and fixtures ... 
vacuum plating racks ... rubber rollers... 





nimum -: i 
roduce and SPECIAL MACHINERY when you need it. 

<< sUtosne ‘ eats - Send us a sample part, and we'll gladly give you our 
id the oe % ‘ On the best way to decorate it— with 


yssible, parts— it’s 3 Gm Cmee Sater thas COs and equipment. 

a. continuous roll towel, which may BE | FINISH ENGINEERING CO., INC. 

Put ue laundered and reused. oe oe ie ‘ ae 
dl ae loads, presses pedal, and the mac i accede St., Erie, Pa. Phone 5-4478 
a ine does a perfect wiping jot 

nish, if tating or oscillating the 

d. Use oe wipes it. Tt makes 

highe 

, AND 

rea lil 

d tr 

wevel 


ishing 








in order to obtain smooth e 

the tougher thermoplastics jt 
usually essential to warm the sheet 
first, Naturally, the greate: the 
thickness of the material, the |igher 
the warming temperature rec uired 
On the other hand, the material 
should not be heated to the point 
where the polished surface begins 
to go. 

It is extremely difficult to obtain 
both a straight edge and a smooth 
cut at the same time. Generally ; 
slightly curved edge results, whict 
is scarcely noticeab n 2e 1- 
fabricated of DUPONT NYLON . senylige-r gana can 
FM No. 10001 to close tolerances Sizes 1/,” to th ” Tolerances + .001 


Ace gives you the world’s first d, close tol Acrylics 
balls made of Du Pont Nylon FM ry They are tough at sins 
low temperatures . . . have form stability or high na ltene Where large quantities of parts 
tures . . . are abrasi it and light . 
in weight. ACE Nylon Balls ore offering greater design possi- are to be cut to rough size and 
bilities for America’s largest producers of valves, valve com- : : 
ponents, specialized anti-friction bearings, detents and mechan- shape, blanking is often far more 


ical checks, plus many other cas applications. economical on acrylics (and other 

NOW AT LOWER PRICES! LET OUR ENGINEERS AD- suitable plastics) than sawing. Some 

A direct lt of mass-produc- "I ; ee s 

on" Ace it aw hie" Eanes | les for fabricating | panKiDE Presses make as many 

e same va a ower costs 

‘ . the pa oi are yours! plastic parts for all in- stro! eating minute. 

WRITE TODAY FOR SAMPLES, dustries. Estimates sub- Acrylic material over 0.080 in 

BULLETIN, PRICE LIST con oa —— —_ thick must be heated to a minimun 

uve- . : “ 

prints or epeciicattons. of 250°F.. before blanking. Stee! 

rule, clicker, open faced, and eject- 

ing dies may be used in this type 

91-62 Van Wyck Expressway operation. 
Jamaica 35, N. Y 








Very accurate pieces result when 
punch and closely fitting die are 
2 : . H : used. Reheating of die-cut parts will 
SMM EM Lee) IC | remove any markoff caused in the 
operation and tends to square up 
the edges of the cut for a more fin- 
ished appearance. 





Jay W. Tell Inc. is set up to meet your requirements completely for ei 
ylon 


Small flat nylon parts such as 
to our diversified background and vast experience in these fields, we washers, grommets, and — 

sion gears, \%e in. or less in thick- 
operate a unique service which saves you money, time and trouble. ness, can often be produced more 
economically by punching or stamp- 
ing from an extruded nylon strip 
than by injection molding. Conven- 
tional dies are used in either hand 
lowest possible cost and “on-time” deliveries! or power-operated punch presses. 
With well-made dies, nylon may be 
blanked or punched cleanly at high 
speed. If cracking occurs, it can 


plastic, Styrofoam Balls and shapes for Novelty Packaging, Displays usually be overcome by preheating 
the strip or by soaking it in water. 


extrusion and fabrication into precision cylindrical shapes. Thanks 


Our new plant contains the very latest in precision equipment and 


ultra-modern manufacturing facilities to assure you the finest quality, 


Our specialties include fabrication of perfectly spherical balls in any 


and Xmas Novelties. A complete Styrofoam Package for delicate 


Cellulose Nitrate 


Blanking of cellulose nitrate is 
readily accomplished with hand, 
JAY W. TE mF Inc i foot, or power presses. Sheets up to 

INDUSTRIAL PLASTICS about 0.100 in. thick can be blanked 

750 Fairfield Avenue at room temperature, Heavier 

‘ sheets should be warmed on a steam 
Kenilworth, N. J. table or electric hot plate or by im- 
mersion in hot water before blank- 
ing in order to assure smooth cuts 


objects and holiday packaging. 
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in the 
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vater. 


rate Is 

hand, 
S up to 
jlanked 
Heavier 
A steam 
by im- 
blank- 
th cuts 


nishing 


it the production of burrs or 
1 edges. 

large areas on sheets 0.125 
thinner, steel rule dies usually 
satisfactory. 

prime importance in all ma- 
ng of cellulose nitrate is the 
vation of fractional heat to pre- 
gumming. Plain water is satis- 
ry, but a soap or soluble oil 
on provides better lubrication 
will assure smoother cuts, The 
ng tools should have ample 
ance to facilitate chip removal. 


VI—FINISHING 


After fabrication, most articles 
equire some form of finishing to 
remove tool marks and restore the 
natural luster to the material. 

Common finishing methods are: 
ashing, wheel-polishing, tumble pol- 
ishing, dip polishing, vapor polish- 
ing, sanding, and filing. 

Ashing—Ashing is done on a 
buffing wheel built up of muslin 
disks. It is preferable that the disks 
not be sewn together, so that hard- 
ness of the wheel can be varied by 
adding or removing spacers. The 
spacers are muslin disks about 6 in. 
in diameter, The ashing wheel is 
usually 4 to 6 in. wide, and 12 to 
14 in. in diameter. Speed is around 
1200 r.p.m. 

Wet pumice (grade depending on 
abrading action desired) is applied 
between the work and the ashing 
wheel. The pumice is usually wet to 
speed the cutting, and also to retard 
dusting. The article should be 
washed immediately after ashing, 
and promptly dried. 

Wheel Polishing—Buffing, unlike 
ashing, involves a minute surface 
flow of the material. The buff is 
made of muslin disks about 12 in. 
in diameter, and its hardness is 
regulated by use of spacers as de- 
scribed in connection with ashing. 
In the case of a hard wheel, it is 
often necessary to use smaller di- 
ameter buffs to get into depressions 
and yet avoid “burning” the edges 
of the recessed sections. Polishing 
wheels are usually run around 1200 
r.p.m, 

Tumble Polishing—When tum- 
bling is used as a polishing method, 
jeweler’s rouge and special polishing 
compounds are mixed with saw- 
dust, leather scrap, wood pegs, etc. 

This is a highly specialized type 

operation requiring considerable 

(To page 228) 
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AVAILABLE FROM STOCK FOR IMMEDIATE DELIVERY 


SIZES AVAILABLE 
RODS 


* £25 : 
re 9/16” 
ae 5/8” 
mm 3/4” 
By 7/8” 


” 


rods =~ tubes |... 


( saueas . Jon 
CLEAR CRYSTAL METHYL METHACRYLATE | ~ — 8 — 


a 


wa 


1/2 

, 5/8 

Rods and tubes for industrial, novelty, | ee “gla 
display, models and all other fields ; 7/8 


Write for price lists and samples today 


Special sizes 
to order 

















"CADCO” CAST ACRYLIC ) 
RODS AND TUBES’ 


FOREMOST 
IN PLASTICS 


oO 


We can meet your needs for this most ver- 
satile of thermoplastic materials. "Cadco” 
rods and tubes possess optical clarity, are 
easily machined for a wide range of ap- 
plications. "Cadco” is highly resistant to 
chemicals, has high lustre qualities and is 
available in a variety of pearlescent colors. 
Our technical staff invites your inquiries. 


Up to 24” in diameter. 


LARGEST 
SOURCE FOR — — 
PLASTICS IN fuleatidiees 

















AMERICA Chicago: 727 Loke St. 
* DUPONT LICENSEE 























(POLYETHYLENE 


gor ULTIMATE 
CORROSION RESISTANCE 


BY THE AGILE HOT GAS 
WELDING, FLAME SPRAYING, 
and FLOC-COATING METHODS 


X-RAY TESTED FOR 
QUALITY CONTROL 


AGILENE SHEET 
yest sheets available! They range 
n thickness a 
12”. Agilene 
virgin Polyethy 
ick pigmented 
tir inclusions 


GILENE ROD 
s available! Standard diame 
” to 3” and sta 
60 inches. Mol 
> resin, natural 


A 


Ss 


lack pigmented. 
AGILENE BLOCK 
gest sizes available! Standard dime n 


x1” to 1 


resin, natural 
1vailable. 


MOLDINGS 


Up to 1,000 


jer sizes also 


sizes tilable! 


SEND FOR COMPLETE LITERATURE 
LE A> 
AGILENE 
Sey Wee 
pEmcrican régcle 
Corporation 





SEMI-FINISHED COMPONENTS FOR 
FABRICATIONS BY YOU IN 
YOUR OWN PLANT! 


TUBING & DUCTING: — Centrifu- 
gally cast seamless 3” diameter 
to 48” diameter by 48” long with 
wall thickness 3/16 to 2” de- 
pending upon requirements. Hot 
gas welded to continuous lengths 
or connected by Bell & Spigot 
method. Ideal for fabricating 
purposes with diameters held to 
minimum tolerances. 


PIPE & PIPE FITTINGS: — AGILENE 
(polyethylene) and AGILIDE (un- 
plasticized polyvinyl chloride) 
pipe, molded and fabricated 
flanged fittings, chemically inert 
and non-toxic—for use in the 
chemical and food processing 
industries. Sizes from %” NPS 
thru 8” NPS in 10-20 foot 
lengths and coils:—fittings in- 
clude elbows, tees, couplings, 
crosses. 


FLANGES: — AGILENE and AGILIDE 
flanges faced, cored and drilled 
ASA standards for %” NPS 
pipe to 48” diameter pipe. 


Large AGILENE (polyethylene) Mold- 
ings, up to 1,000 pounds in weight 
are being molded to customers spec- 
ifications in segment form or com- 
plete unit. This molded ring, shown 
above, is 48” O.D. by 6” thick with 
8” face, is an electrical insulation 
ring of solidly molded polyethylene, 
weight 206 pounds. Your inquiries 
for large moldings are invited. 


Reference: See advertisement Sec- 
tion 3, for Machinery and 
Equipment. 


WE ALSO MANUFACTURE A 
COMPLETE LINE OF 
AGILENE LABORATORY WARE 


Member—Society of the Plastics 
Industry 





AGILID 


(NON-PLASTICIZES® 
POLYVINYL CHLORIDEP 


for ULTIMATE 
CORROSION RESISTANCE 


BY THE AGILE HOT GAS 
WELDING TECHNIQUE 


For Hot Gas Thermo-Plastic 
Welding (electrically 


gun) complete with 15 feet eact 
gas or air hose, rubber covered 


rd. Ask for Bullet 


AGILIDE SHEET 
jest sizes available! Thickness« 
1” and the overa 
” and 108”. These sheet 
it to size. 
AGILIDE ROD 
argest sizes available! Diameters fr 


1”. Standard lengths are 10’ 


be cut to an 


1y length desired. 


AGILIDE BLOCK 
1vailable! Dimensions fror 
12? = 28 ac; 


SEND FOR COMPLETE 


LITERATURE 
TODAY!!! 


LES Le 
AGILIDE 
, es 


rémeritan régile 
Cor Lonrattan 











NIXON 


| for sheet materials 
| a complete selection for 
vacuum forming and laminating 


rigid vinyl cellulose acetate 
cellulose acetate butyrate ethyl cellulose 
styrene copolymer cellulose nitrate 


A full range of sizes, gauges and colors 


Meeting the new, increased demand 
for sheet plastics for vacuum forming, 
die cutting, laminating and fabricating, 
Nixon brings users the widest range of 
materials. Select the combination of 
characteristics you need; Nixon will 
supply sheets that match your require- 
ments. 

transparency to opacity 

accepts full color printing 

non-warping 

weather resistance 

dimensional stability 

superior drawing properties 

brilliant colors 

flexibility te rigidity 


——— 
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NIXON 


for rods and tubes 


headquarters for 
all fabricators’ requirements 


cellulose nitrate cellulose acetate 
ethyl cellulose cellulose acetate butyrate 


Fabricators who appreciate product 
uniformity and who know the advan- 
tages of working with rods and tubes 
which are free from strains have long 
specified Nixon Plastics. Nixon rods 
and tubes can be fabricated by turning, 
bending, tapping, sawing, swaging 
and other similar operations. 


easy to work with 

a full range of sizes 
mottles, pearis, transparent 
or opaque colors, and clear 




















LARGEST 


BASTING supply house in America 
guarantees you IMMEDIATE DELIVERY! 
PLEXIGLAS + VINYLITE ji 


NYLON + ACETATE A 


Unsurpassed warehouse facilities enable us to sup- 
SHEETS 


ply you with plastics for oll your needs . . 


quickly . . . econorsically! Inventories of all plas- 
TUBES 





tic materials and prices on request. 


“CADCO” CAST ACRYLIC RODS ana TUBES* 


Our new modern plant assures you of finest quality 
and clarity. A wide variety of pearlescent colors 
ere available. “Cadco” is highly resistant to 


chemicals. “Up to 24” in diameter. 





Write For Catalog 
and Prices 





Second Avenue at Bartlett 
Detroit 3, Michigan 
Chicago: 727 Lake Street 

















t to meet 


49 . 
\ and buil 
write today JO" 
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experience for successful poli 
Dip and Vapor Polishing- 
may consist of actually imme 
the complete articles for a few 
utes in acetone, butyl acetate, 
other solvents for the parti 
solvent vapor in a vapor chamber 
The solvent reacts on the su 
of the article and actually forms 
lacquer. Upon drying, this im; 
a high gloss to the exposed surf 


Finishing Acrylics 


Care should be taken to avoid the 
necessity of sanding acrylics. How- 
ever, surface imperfections and 
deep scratches can best be removed 
by this method. Usually a 320-A wet 
or dry sandpaper is as coarse as will 
be required. In most cases, it is 
beneficial to use plenty of water 
and little pressure to reduce fric- 
tional heat. 

Ash polishing is suggested after 
sanding. Ashing will eliminate most 
light scratches and saw marks with- 
out prior sanding. Ashing compound 
should be a pasty mixture of No. 0 
and FFF pumice and water. Wheel 
speed should be around 3000 sur- 
face feet per minute. 

After the ashing operation, a soft 
tallow wheel followed by a finish 
wheel will give high luster. 


Acetate and Butyrate 


Ashing and lapping are frequently 
used to finish cellulose acetate and 
butyrate. Ashing produces a satin- 
like surface, but subsequent polish- 
ing is required to secure a lustrous 
surface. 

Solvent polishing also may be used 
to obtain surface of very high gloss. 
The piece is dipped into a solution 
of acetone and ethyl lactate (for 
cellulose acetate) or in a solution of 
acetone and methyl Cellosolve ace- 
tate (for cellulose acetate buty- 
rate). Both solutions should contain 
about 70% acetone. An excess of 
acetone in the solution will cause 
the surface to blush on drying, while 
an insufficient amount of acetone 
will cause the surface to dry too 
slowly, thereby slowing down pro- 
duction. 

Another effective method of pol- 
lishing acetate or butyrate pieces is 
to wipe them with a cloth that has 
been dipped in a solution of 95% 
isopropyl alcohol and 5% methyl 
Cellosolve acetate. The cloth should 
be dipped into the solution and satu- 
rated each time before wiping each 
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 gphAt COLOR DECORARrOp 
DIMENSIONAL PARTS 


ELECTRO-FORMED METAL SPRAY 
PAINTING MASKS 
(Made by Patented Process) 


Permit rapid wet painting, one color after 
another. Clean, sharply defined letters and 
decorative effects obtained on intricate plas- 
tic forms, die tings and stampings. The 
"loose" inside of letters and numerals, such 
as “O" and "6", is held in pesition by arched 
bridging to eliminate obj ble “ties”. 
Plug masks, as here illustrated, (keep de- 
pressed areas clear, while spraying back- 
ground); lip masks (protect background while painting depressed 
areas); and block-cutout, plane surface masks (coat restricted area for 


fast wiping operation). 

















MASK WASHING MACHINES 


Conforming Matrix has 
the only mask washer 
utilizing a high pressure 
spray system on 
sides of the masks. In 
many instances 20 to 
25 wet coats of lacquer 
on the masks have been 
removed in 20 seconds. 
These are the most eco- 
nomically priced on the 
market. 
There are also available small mask washers for each individual 
operator to be used right at the spray booth. 


PRESSURE CONTACT PAINTING MACHINE 
WITH STATIONARY GUN 


For painting areas up to 3”x 1%”, such as bumper 
gvords, headlights, and radiators on toy autos; 
doll’s eyes or mouth; depressed or raised spots on 
automotive die-casts; and fine detailed dials and 
control knobs. 
Capacity up to 1200 pieces per hour, depending 
upon the shape and size of part, handling facilities, 
and skill of the operator. Placing the part into the 
mask and depressing the table top about “4” starts 
the paint operation. The timer controls the length 
of spray time, consequently the same amount of 
paint is applied to every piece regardless of the 
rate of operation. A regulator and gauge maintain 
constant air pressure to the timer. There is also a regulator and a gauge 
for atomized air which controls the accuracy of the gun output. 


PRESSURE CONTACT PAINTING 
MACHINE WITH OSCILLATING GUN 


For painting areas up to 3” x 6”. Four dials regulate (1) length of time 
the gun sprays, (2) hine air to operate auto- 
mation, (3) atomizing air to gun, (4) speed of os- 
cillation of gun. 

The arc described by the gun can be adjusted to 
suit the nature and size of part. 

Placing the part into the mask and depressing the 
table top about %” starts the paint operation. 

The gun oscillates continuously to paint either a 
concave surface such as the inside of a horn but- 
ton or a convex surface such as the ovtside of a 
doll’s face. Ne other ipment is ilabl ae 
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permits the gun te operate in a or 
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AUTOMATIC, SINGLE-SPINDLE 


PAINTING MACHINE 


Portable unit can be used in standard spray 
exhaust booths. One dial regulates spindle 
retation from 100 te 400 rpm.; an- 
other, the length of time the spray guns oper- 
ate. Spindle and guns, actuated by foot ped- 
al, stop avtomatically as predetermined by 
dial setting. Speed of operation is depen- 
dent upon the required loading time which in 
turn is controlled by the nature of the piece 
being sprayed and whether masks are em- 
ployed. Work-holder also serves as masking 


. r) . 
“y Meta s, “teas 


.e* 
* 


P 4 


device if desired. Sturdily built yet the lowest priced unit on the 


market for painting revolving parts. 


AUTOMATIC, ROTARY-INDEXING 


PAINTING MACHINE 


Machine illustrated has 24 work-holders 
and indexes 12 times per each complete 
revolution of the table. 

Speed of stroke during painting regulated 
by convenient dial. Speed of indexing dial 
controlled to paint up to 2400 pieces per 
hour. ve for ~ 6-, 8-, 12- or 24-station 





t. Can 97 
be cmaied with either ole ‘extomation o & 
motor driven. One of the most flexible 
machines on the market. 


AUTOMATIC SPRAY 
DECORATING MACHINE 
Incorporating Mask Washing 


aticall 





No interruption of ti inti ducti 


washes masks on the machine and " eoterne them to painting 


position clean and dry. 
No other machine ever , a 
required so few masks — 
only two masks per col- 
or. Permits tremendous 
savings in mask invest- 
ment. Simultaneously 
paints twe colors on 


one part or one color on two parts. Capacity of up to 3,600 
pieces per hour, depending upon handling facilities and decoration 
applied. Fully adj ble as to thick of paint applied, number 
of coats of paint and speed of operation. A special feature of the 
machine is that any number of coats can be applied where required 
before the machine indexes. Clean filtered air is induced for ex- 
hausting purposes, keeping foreign matter from the spray area. 
This means fewer rejects. No other machine has such feature. 





Write for further details 


Design and engineering fea- 
tures subject to change 
without notice. 


CONFORMING MATRIX 


CORPORATION 


pendulum type swing to effectively coat the outside of convex age. 364 TOLEDO FACTORIES BLDG. 


TOLEDO 2, OHIO 














piece. This method has the advan- 
tage of very short drying time. Less 
than one minute is usually required 
before normal handling of the pieces 
may be resumed. 


Cellulose Nitrate 


Most cellulose nitrate parts, such 
as tool handles, etc., are finished by 
a solvent dip or vapor method. This 
consists of immersing the part in 
acetone or butyl acetate for a few 
minutes, or exposing them to the 
solvent vapor in a vapor chamber. 


Nylon 
Because of the toughness and 
abrasion-resistance of nylon, con- 
ventional files have little or no ef- 
fect on the material. However, 
power-driven rotary steel burrs 


operating at high speeds are effec- 
tive. Abrasive disks used on a flex- 
ible shaft or on a high-speed hand 
grinder will remove stock from ny- 
lon parts quickly and efficiently. 

A milled file with deep, single- 
cut, coarse, curved teeth (commonly 
known as a “Vixen” file), is very 
effective on nylon. This type of file 
has very sharp teeth and produces 
a shaving action that will remove 
nylon smoothly and cleanly. 

Nylon can be wet-sanded on belt 
or disk sanding equipment. After 
sanding a smooth finish, the surface 
may be brought to a high polish by 
use of standard buffing equipment. 
A ventilated wheel of open construc- 
tion should be used, along with a 
conventional buffing compound of 
the desired fineness. 


WELDING THERMOPLASTICS 





by WESLEY S. LARSON* and 
and ROLLAND C, TRUDEAUT 


OT-GAS WELDING of thermoplas- 

tics is particularly interesting 
now: because of new and improved 
equipment and material which have 
been introduced. 

The process, first patented in 1937 


*DeBell & Richardson, Inc. {D & R Plastic Welders, 
Inc 


rod position \ 


in the United States, received much 
of its early development during 
World War II particularly in Ger- 
many where the use of unplasticized 
polyvinyl chloride proved an excel- 
lent material for protecting equip- 
ment exposed to corrosive condi- 
tions. Some of these installations 
utilized as much as 4% million Ib. of 
unplasticized polyvinyl chloride and 
many of them are still giving good 


Typical welding of 
second pass of a 


for putyethylene ="), butt joint 


Welded corner 


Plastic pipe and tubing 
are readily joined 


| rod position 
for welding vinyl 


approaimately one-half 
rod diameter 


service after 14 years. |} 
welding is now recognized as 
satile tool for maintenance wo 
stallation of equipment, prod 
repair, and salvage. It is ger 
comparable in utility to metal 
ing. 


Equipment 
Welding of plastics is done 

using a hot stream of gas to heat 
the materials being joined. This hot 
gas is generally air or nitrogen. It 
is heated by passing it through a 
small heat exchanger which is elec- 
trically or gas-flame heated. Air 
from regular compressor lines or 
nitrogen from gas bottles should be 
available at pressures up to 40 psi 
Electric power can be secured from 
conventional 115 v. a.c. outlets or 
portable generators. 


What Can Be Welded 


Many thermoplastic materials can 
be welded but polyvinyl chloride 
and polyethylene are generally the 
first choice. Where there are special 
requirements, methyl methacrylate, 
trifluorochloroethylene, nylon, poly- 
isobutylene, styrene copolymers, 
and, to a very limited extent, poly- 
styrene may also be welded. The 
welding rod is generally the same as 
the sheet being welded or may be 

(To page 234) 





Transparent windows 
may be welded into 
rigid or flexible sheet 





i 





Easily bent and 
formed shapes con 
be welded into composite 
structures 


Welding from both sides of 


sheet is preferred 


Fig. 1—Techniques for welding thermoplastics. Note angles of welding rods for different materials (center) 
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FLAT TYPE 
ne-piece self-locking spring 
teel fasteners. Replace 
readed nuts, lock washers 
r spanner washers. Avail- 
ible in a wide variety of 

shapes and screw sizes. 


LATCH TYPE 
Easily applied by hand, are 
self-retained in bolt-receiv- 
ing position at center panel 
locations for blind attach- 
ments. Front mounting types 
are also available. 


HARNESS CLAMPS 


Open or close by hand — no 
tools needed. Attach to panel 
or pre-assemble to harness 
before installation. Cush- 
ioned to protect wires. Can- 
not open accidentally. 


PUSH-ON 
Zip over unthreaded die cast 
or plastic studs, rivets, nails, 
tubing, or wire to lock parts 
securely. Removable types 
available in many sizes. 


EXPANSION TYPE 


For lightning-fast attach- 
ments in blind locations. 
Snap into mounting holes by 
hand. Screw spreads spring 
fingers, wedge -locks part in 
position. Secure, vibration - 
proof attachment. 


ANGLE BRACKETS 


Combine bracket and fastener 
to reduce number of parts, 
speed up assembly and 
strengthen the structure. 
Variety of shapes and sizes. 








“J° TYPE 
Snap over edge of panels and 
into center hole locations. 
Hold themselves in place for 
blind assembly. Full range 
of panel thicknesses and 
screw sizes available. 


TUBULAR CLIPS 


For use with unthreaded 
studs or rivets. Virtually 
“nails” panels together where 
there is access to one side 
only. Permanent lock or 
removable types. 


HOSE CLAMPS 


Self-locking, ratchet-type 
design, one-piece low profile 
construction —no bolts, nuts 
or thumb screws. Fast and 
easy to apply and remove 
for medium - and low - pres - 
sure connections. 


tin a ea peated ence cents nme dene aati mh eadsal 


Pe 


“vu” TYPE 
Perform same function as 
“J” type for reduced materi- 
als handling. Used where full 
bearing on lower leg of the 
Speep Nut is required. 


CABLE, WIRE, AND 
TUBE RETAINERS 
Snap in place by hand, self- 
retained in position toreceive 
wide range of cable, wire and 
tube sizes. Easily removed 

for service or re-location 


*. 


NUT RETAINERS 


Retain square nuts in blind 
locations. No welding, clinch- 
ing, staking—snap in by 
hand. Provided in a wide 
range of screw sizes. “U” and 
“J” type retainers available. 





Engineer Savings into your products 
with SPEED NUTS*—The Fastest Thing in Fastenings !° 











Assembly cost savings from 30% to 
75% . . . increased product quality . . . 
reduced materials handling . . . far 
less field service problems. These are 
a fewof the reasons why more and more 
manufacturers are specifying SPEED 
Nut brand fasteners. Write today for 
your copy of the new Tinnerman 


Fastening Analysis Bulletin, No. 336. 
TINNERMAN Propucts, INc., Box 6688, 
Cleveland 1, Ohio. In Canada: Dominion 
Fasteners Ltd., Hamilton, Ontario. 
In Great Britain: Simmonds Aeroces- 
sories, Ltd., Treforest, Wales. In France: 
Aerocessoires Simmonds, S. A., 7 rue 
Henri Barbusse, Levallois (Seine). 


MORE THAN 8000 SHAPES AND SIZES 








plan fastenings to trim 


-ASSEMBLY’S “BITE” 
IN PRODUCTION COSTS 


St 


assembly 
costs 


PLAN BETTER 
PLASTICS ASSEMBLIES 
WITH THESE P-K AIDS 


ASSEMBLY ENGINEERING SERVICE 
P-K Assembly Engineers are fastening 
experts who are ready to work with 
you and point out how to save opera- 
tions, simplify assemblies, and add 
product strength. Since P-K offers a 
complete line of Self-tapping Screws, 
rec dations are unbiased. The 
P-K method fits the right screw to the 
job. A P-K Assembly Engineer will 





call at your request. 


TECHNICAL LITERATURE Porker- 
Kalon has prepared useful information 
in several forms to assist you in plan- 
ning assemblies. Some are shown be- 
low. Write for the ones you need. 


Assembly’s percentage of total production co-: ryp 
from 10% or less in simple “gadgets” to as much ..s 75¢, 
in modern aircraft. There is no room for nicdless 
assembly expense in any product. 

In 7 out of 10 products surveyed for applications, 
the P-K Fastening Method has proved simplest and 
speediest. You eliminate the extra cost of tapping for 
machine screws, and the expensive and troublesome 
inserts that slow up molding. Assembly starts several 
steps closer to the finished job. And, fastenings are 


stronger, more resistant to vibration. 


TYPE Z ALSO MADE WITH PHILLIPS HEAD ALSO MADE WITH PHILLIPS HEAD 


Primarily used for fastenings to com- 
paratively thin sections and bosses in 
friable and brittle plastics. Combines 
coarse pitch thread advantages of Type 
Z with thread cutting features of Type F. 
Five cutting flutes. Can be removed and 


Primarily used for fastenings in cellulose ace- 
tate and nitrate compounds, polystyrenes, 
ond laminated phenolics. Forms thread as 
it is driven. Can be removed and replaced. 


replaced. 


ft h I. il- 
Standord screws are hardened steel. Avail endened aul, eviéhle wilt ae 


plated or other finishes in common use. 
Also Type 410 corrosion resistant Steel, 
hardened. Type F-Z is not stocked, but is 
available on special order. 


able with any plated or other finishes in com- 
mon use. Stainless Stee! (18-8) Type Z (not 
Hex Head) are also standard in some sizes. 
Furnished on special order in Type 410 cor- 
rosion resistant Steel, hardened. 





Standard head styles are Round, Binding, 
Stove, Flat, and Oval, as well as Hex Head 
shown above. 


Available with Round, Binding, Flat, Oval, 
or Hex Head. 


(illust.) Non-standard forms of 
Type Z can be developed and 
furnished on special order. 
Typical modifications are illus- 
trated. 


{illust.) Special forms of Type 
F-Z can be developed and fur- 
nished to order. Typical modi- 
fications ore illustrated. 


tells where and how to use 
what screw, shows many plas- 
tics applications. Ask for Form 
430. 


*A. S. A. Designation — Type B 
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64 pages, gives standard head 
and thread dimensions of all 
P-K Screws, other Useful data. 
Ask for Form 600A, 
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you have planned assembly savings, make sure 
pay off on the assembly line by specifying P-K 
ipping Serews. The originator and largest manu- 


er, Parker-Kalon has learned through long 


rience how to provide the proper combination of 


ness and toughness, the sharp threads and accu- 


size, the consistent dependability that avoids 


spt 


d parts and keeps assembly trouble-free. 


[ry P-K Serews. You'll agree “If it’s P-K, it’s O.K.” 
Parker-Kalon Division, General American Transpor- 


tation Corporation, 200 Varick St., New York 14. 


Primarily used for fastenings in crumbly 
and friable materials, in phenolic and 
urea base compounds, cold mold com- 
positions, and hard rubber. Cuts thread 
as it is furned in. Can be removed and 
replaced. 


Standard screws are hardened steel, 
available with any pleted or other 
finishes in common use. Furnished on 
special order in Type 410 corrosion 
resistant Steel, hardened. 


Standard head styles are Round, Bind- 
ing, Flat, Oval, and Hex. 


X 


F - (illust.) Non-standard forms of 
ae Ss Type F can be developed and 
“ = = furnished to order. Typical 

/ * modifications are illustrated. 


Plastic bound, index-tabbed 
work-book of technical infor- 
mation on selection and appli- 
cation of P-K Screws. Popular 
with designers and gi $, 
ond draftsmen for quick refer- 
ence, Ask for Form 479C, 





For permanent fastenings. A hardened drive 
screw, it is hammered or pressed in, forming 
its own thread. Suitable for all types of 
plastics. Can be driven rapidly with hopper- 
fed machines. Cannot be removed. 


Standard screws are hardened steel, avail- 
able with any plated or other finishes in com- 
mon use. Furnished on special order in Type 
410 corrosion resistant Steel, hardened. 


Standard head style is Round only. Other 
head styles on special order. 


(illust.) Non-standard forms of 
Type U can be developed and 
furnished to special order. Typic- 
al modifications are illustrated. 


specify PK to be sure 


PLANNED SAVINGS 
WILL PAY OFF 


the 
molder 
was 
blamed 
— eve 


When “tough breaks” like this occur, the 
custom molder is usually blamed. But the 
fault was in choosing the wrong type of 
fastener. That's why so many molders get 
recommendations first from Parker-Kalon. 


P-K Self-tapping Screws are used in 
thousands of the nation’s best-known 
products for fastenings to the follow- 
ing plastics: 


PHENOL FORMALDEHYDE 
Molded: Bokelite, Durez, etc. 
Cast: Catalyn, etc. 

Laminated: Formica, Textolite, etc. 


UREA FORMALDEHYDE 
Molded: Plaskon, Beetle, etc. 


CELLULOSE ACETATES & CELLULOSE NITRATES: 
Tenite, Lumarith, Plastacele, Celluloid, Pyralin, etc. 


ACRYLATE and STYRENE RESINS: 
Lucite, Plexiglas, Styron, etc. 


PLYWOOD, Resin impregnated 
Compreg, Pregwood, etc. 


iF IT’S DK: O.K, 
Cases S 
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SELF-TAPPING SCREWS 














slightly plasticized to increase weld- 
ing speeds where the application 
will allow the use of plasticizers. 


Techniques of Welding 

Some of the techniques of mate- 
rial preparation and welding are 
shown in Fig. 1. It is common prac- 
tice to cut a “V” notch in a manner 
similar to that of metal welding. No 
fluxes or cleaner are used during 
the welding operation, Dirt and 
grease must, of course, be removed, 
preferably by mechanical 
such as a file or sandpaper. 

At the beginning of the weld, the 
rod is generally held lightly on the 
edge of the parent sheet and the 
surface of the rod and the notch are 
evenly heated until soft and tacky. 
The rod is then pressed into the “V” 
notch and heat is progressively ap- 
plied with an up and down brushing 
motion as the rod is fed into the 
joint. Polyvinyl chloride rod is 
pushed down from a vertical posi- 
tion whereas polyethylene rod is 
bent back at a 45° angle as it is fed 
into the weld. It is important that 
the bottom of the “V” notch be com- 
pletely filled and fused and for this 
reason a space is left between the 
parent sheets and a small rod is fre- 
quently used for the first pass. Sub- 
sequent passes are then made until 
the desired thickness is reached. It is 
desirable to weld the sheet from 
both sides whenever possible. A \% 
in. sheet may require 1 or 2 passes 
whereas a 1% in. sheet may require 
6 passes. Welding speed ranges from 
3 to 5 in. per min. for a single pass. 
Weld strength of 75 to 90% of the 
strength of the base materials are 
generally achieved. 


means 


Surface and Appearance 

A welded plastic joint generally 
shows the round deposit of each in- 
dividual bead and is without the 
regular smooth, flat pattern of a 
metal weld. For optimum strength, 
it is desirable to leave the crowned 
surface if possible but where ap- 
pearance is paramount, the weld 
can be machined smooth. 


Welding Applications 


At the present time, the greatest 
single application for welding is in 
the fabrication of duct systems for 
handling corrosive fumes. This is an 
application in which the corrosion 
resistance, light-weight, and ready 
formability of plastics sheet—partic- 
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ularly vinyl chloride and polyethyl- 
ene—show to good advantage. Also 
of interest are such specialized ap- 
plications as patching of polyvinyl 
chloride cable coverings, splicing of 
telephone cables and joining and 
seaming thermoplastic film. 


References 
“Fabricating and welding hard 
vinyl stock,” Mopern Ptastics 29, 90 
(Apr. 1952). 


“Hot gas welding of plastic 
J. A. Neumann, Mopern Piast 
97 (Nov. 1950). 

“Flameless welding,” Com, 
Mag. 57, 261 (Sept. 1952). 

“New frontiers for PVC wek 
British Plastics 25, 250 (Aug. | 

“Plastics can be joined by se 
welding methods,” by L. M. J F 
Materials & Methods 33, 74 (eb 
1950). 


METALLIZING 





by J. GORDON SEITER* 


ETALLIZING adds both func- 

tional and decorative advantages 
to plastic materials, while plastics 
in turn contribute certain other ben- 
efits to the combination. 

The metal finish may provide elec- 


Fig. 1—Vacuum metallizing set-up for 
coating one side only. (See p. 240) 


trical conductivity, dimensional sta- 
bility under changes of temperature 
and humidity, extra strength, light 
reflectivity, and many unique deco- 
rative effects either in patterns or in 
complete coverage. 

Plastics in turn may contribute to 
the combined product light weight, 
low cost, corrosion resistance, and 
special transparent color effects. 


Methods of Metallizing 


Any one of several methods may be 
used for metallizing plastic products. 
The. most widely used is vacuum 
plating either by evaporation or by 
cathodic sputtering; next, electro- 


* Manager, Vacuum Metallizing Dept., F. J. Stokes 
Machine Co. 


plating; and, lastly, chemical reduc- 
tion. Each has its special applications 
and value. 


Vacuum Plating by Evaporation 


Under vacuum, a thin, lustrous, 
tightly adhering coating of pure 
metal can be deposited by evapora- 
tion on all plastics materials. Both 
functional and decorative finishes 
can be obtained inexpensively by this 
clean, relatively simple method 
which lends itself to virtually auto- 
matic production in large quantities. 

Both molded plastics parts and 
flexible plastics film and sheet can 
be metallized by this process, as well 
as such materials as glass, paper, and 
textile fabrics. 

Christmas tree ornaments, fancy 
wrapping papers, costume jewelry, 
sequins, and emblems are metallized 
for decorative purposes. The color 
range by lacquering and dyeing cov- 
ers the entire visible spectrum. 
Flashlight reflectors—military toys, 
and children’s musical instruments 
are often vacuum metallized for 
economy. The opacity of the metal 
coating deposited under vacuum is 
such that plastic objects which are to 
be metallized can as well be made of 
scrap plastics as of virgin material. 

Automobile horn buttons, medal- 
lions, and decorative emblems are 
familiar metallized items. These 
pieces are molded in clear plastic and 
metallized on the back surface. When 
viewed from the front, the piece has 
the 3-dimensional effect of true me- 
tallic inserts. Metallized coatings, 
when viewed through the clear plas- 
tic, are known as “second-surface” 
coatings. 


Printed Circuits 


Functional uses are widely varied. 
For example, printed circuits, now 
widely used in electronics, are com- 
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Nelco Lacquers surpass any lacquer you've ever used in 
hese qualities: 


Superior Coverage with High Gloss 
vick Drying -Non-Crazing- Excellent Adhesion 
e Polystyrene 
fo solve your prob- ME AQUI C AME LL 
scstion oS: aL 
mepenmages © Acrylic 


these lacquers: PACINO RULE MEL 
® Rubber 


Nelco Lacquers — used and approved by leaders in your 
field — are available in all colors, metallic shades and clear. 
Versatility of application — Spraying - Wiping - Silk Screen 
— makes them suitable for every use. Write for full details. 


Take advantage of our long experience and complete laboratory 
facilities. Send your samples for trial-coating. No obligation. 


NEW ENGLAND LACQUER COMPANY, INC. 


wy, [77 re) KING PHILIP ROAD, EAST PROVIDENCE, ®. | Welco 








ENGRAVE 


NAME PLATES e PANELS e« DIALS 
in your own shop 
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CALIBRATIONS PROFILES CURVED SURFACES 

















10,000 IN USE Accepted by all leading manufacturers 
as the speediest, most versatile portable engraver. Only 
the NEW HERMES has these patented features: 
@ Adjustable for 15 ratios. @ Self-centering holding vise. 
@ Automatic depth regulator, © Adjustable copy holders. 
Send direct to us for booklet IM 20 


NEW HERMES ENGRAVING MACHINE CORP. 
13-19 University Place * New York 3, N. Y. 
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hol jet ELECTRIC K-.G ELECTRIC 
A COMPLETE LINE TO MEET ALL YOUR WELDING REQUIREMENTS 


The heavy duty HOT JET is 
designed for continuous op- 
eration. Presently being used 
on production machinery for 
sealing, preheating, ete., in 
addition to its customary 
thermoplastic welding and 


The general purpose K-G (Knap- 
sack Griesheim) torches are 
time proven by their satisfac- 
tory service over the past dec- 
ade. In Germany today there 
are thousands of these torches 
in constant use proof of their 
acceptance among the largest 
users of this process in the 


<a / 
fabricating duties. A 2A RDVILLE. conn world today. 


COMPLETE CUSTOM FABRICATING SERVICES ALSO AVAILABLE 
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(HEAT SEALED) °° 


Complete 
y Fabricating Facilities 
Skilled Designing 
Departments 


Highly Competent 
q Engineering Techniques 


1716 W. Division * Chicago, Ill. 





Fig. 2—Vacuum metallizing chamber 
with parts arranged for the deposition 
of metallic coating on surfaces of 
complex shaped parts. (See page 240) 


monly made on phenolic laminates. 
The circuit must be electroplated as 
it requires more metal than could 
easily be deposited by vacuum metal- 
lizing. However, the laminate has no 
electrical polarity; therefore it will 
not accept electroplating. The solu- 
tion is to deposit a thin film of copper 
on the phenolic board by vacuum 
metallizing. The board, now electri- 
cally conductive, can be electroplated 
to any desired thickness of copper. 
Then conventional photoetching is 
used to remove undesired areas of 
metal and leave the desired pattern 
of a “printed” electronic circuit. 

Gold stamping leaf is made by 
combining a thin thermoplastic ad- 
hesive sheet with a layer of wax 
fixed to an acetate sheet which is 
vacuum-metallized with the metal to 
be transferred. The adhesive layer is 
placed against the object to be 
marked. A hot die in contact with the 
acetate sheet melts the wax and re- 
leases the gold pattern which, after 
the acetate sheet is lifted, is left as 
a perfect impression. The cost is low 
because a cubic inch of gold will 
cover over 330,000 sq. in. of “printed 
circuit” surface. 


Materials for Vacuum Metallizing 


For decorative purposes, alumi- 
num is most commonly used for vac- 
uum metallizing because it is most 
easily vaporized. Further, it has the 
same color, when deposited by vac- 
uum metallizing, as polished plati- 
num, rhodium, or chromium. It is 
much cheaper, of course, and it does 
not tarnish even when unlacquered. 
With a top-coat of lacquer it can be 
durably protected against abrasion 








Press-fit assembly 
(holds like a 
drive-screw) with 
or without 
double action 
“C”’ springs 


GEISSEL 


MFG. CO., INC. 


109 Lona Avenue 
Hillside, N. J., U.S.A. 
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c) COILS 


SMALL NUMBER OF STRANDS (LARGE DIAMETER) 


™ * Diameter Reduction 
ee A ee Canes pee step in the manufacture of new process Sylvania tungsten from 
= ore to wire is performed in Sylvania’s own plants where quality is 
rigidly controlled. The wire, in either single or multi-strands, is then 
coiled specifically for high vacuum metalizing. This unique quality con- 
trol results in tungsten coils that last longer and give far more efficient 
service. 


GREAT NUMBER OF STRANDS (SMALL DIAMETER ‘ . ‘ , , 
‘ ’ Sylvania offers a wide variety of new process tungsten coils and wire 


diameters. Sylvania research, however, has established that a small num- 
ber of relatively large diameter wires are the most effective and economi- 


Diameter Reduction es » cal type of strand for most types of vacuum metalizing. Sylvania’s strand 
Excessive (Short Life) w,_ avoids early failures due to rapid diameter reduction inherent in strand 
= a. 





made from small size wires. It saves you money, insures a better quality 
metalized product. 


Whatever your vacuum metalizing application, there’s a new process 
This drawing of 3 and 7 strand wire shows Sylvania tungsten coil to do a better job. Or, if you form your own coils, 
the relative cross-sections under similar con- new process Sylvania tungsten wire is yours in a full range of diameters, 
ditions. The wires of the larger cross-section in stranded cable or single strand. And, if you have any special applica- 
give the better performance. tion problems, Sylvania engineers will be glad to help you work them out. 


(Initial Cross-Sections Equal) 


= SYLVANIA’ 


Cc. | SH Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y. 


In Canada: Sylvania Electric (Canada) Ltd., 
University Tower Bldg., St. Catherine St., Montreal, P. Q. 


a \NG Lighting - Radio - Electionics -Télevisiow, 
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DESIGNERS « ENGINEERS « MANUFACTURERS 


YOUR SPRAY MASK FINISHING PROB- 
LEM FROM BLUE PRINT TO COMPLETE 
PRODUCTION TOOLING... We Serve 
in the Following Capacity: 


Consultants for proper parts design to 
achieve lower cost and peak efficiency in 
your finishing department. 


Engineers for the most modern meth- 
ods of production spray mask painting 
techniques. 


Designers of spray masks, jigs, and fix- 
tures, mechanical and air-operated. 


Manufacturers of nickel electro-formed 


spray masks, jigs, and fixtures. 


Spray Mask with a simple 
mechanical clamp attached in- 
corporating (7) individual 
spring loaded pressure points. 


Thierica Studio 


902 CLANCY AVENUE 
GRAND RAPIDS 5, MICH. 


IN THE INTEREST OF 








A complete line of automatic equip- 
ment for your finishing requirements 
— Automatic Spray Mask Painting 
Equipment — Automatic Spray 
Mask Washing Equipment. Air op- 
erated for greater efficiency and 
flexibility of arrangement in your 
finishing department. 


Associated — 


VE on 


next 


your 
t m 


CHECK 


Conveyorized finishing line with various parts, 
masks and jigs. 


Illustration shows a very deli- 
cate spray mask incorporating 
over 100 individual sus- 
pended characters on 
.040 diameter music 

wire bridges. 





FINE QUALITY FINISH 


Fs Sepanski and Associates 


902 CLANCY AVENUE 
GRAND RAPIDS 5, MICHIGAN 


MODEL 1800 


AUTOMATIC 


MASK WASHING UNITS 


available in three 
standard sizes: 


MODELS 
W-54-M 
W-54-V 
W-54-H 


Custom Units upon application. 


SPRAY MASK SIZE 
9” x 14” 
14” x 16” 
14” x 32” 


AUTOMATIC 
SPRAY MASK MACHINES 


available in three 
standard sizes: 


Model 1200 12” Stroke 
Model 1800 18” Stroke 


Model 2400 24” Stroke 
Custom Units available to suit your 


particular requirements upon 
application. 
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VISHING 
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and permanently dyed to sj 
any metallic color. 

Gold and silver are used if t 
plication is such that the pure 
are required rather than the 
lated colors. Platinum, tungste: 
talum, molybdenum, nickle 
chromium can be evaporated b 
so easily as aluminum. 

The coating deposited by vacuum 
metallizing is extremely thin. It se]. 
dom exceeds five millionths of an 
inch in thickness. It is highly reflec. 
tive and precisely follows the pattern 
of the object to be coated. Naturally, 
it reproduces trifling surface defects, 
if any, but these can be corrected by 
a lacquer undercoat before metalliz- 
ing. When a lacquer overcoat is ap- 
plied, corrosion resistance of vacuum 
metallized objects is high as com- 
pared with that of electroplated sur- 
faces. 


Advances in Lacquers 

Lacquer is available in many 
types, tested and perfected for use as 
undercoats preceding metallic depo- 
sition; as topcoats following deposi- 
tion and preceding dyeing, and re- 
lated in pairs for perfect chemical 
compatibility. Lacquer is applied by 
dipping or spraying, depending on 
practical considerations of size and 
shape of the object to be metallized 

For first-surface work the base 
coat of lacquer is oven-baked to re- 
move volatile solvents. On plastics, 
baking time varies from % to 1% 
hours; temperatures from 140 to 300 
F. The protective top coating is either 
air-dried or baked depending on the 
application. 

In second-surface coating, the pro- 
tective lacquer applied over the film 
is usually an air drying, opaque coat- 
ing, unseen from the front. 


Vacuum Metallizing Process 


Pre-treatment—Several types of 
surface preparation are employed, 
the object of all being to provide a 
smooth, shiny surface, to minimize 
out-gassing, or to provide absolute 
cleanliness of the surface and assure 
perfect and uniform adherence. 

In most cases, an undercoat of lac- 
quer applied by dipping or spraying 
serves the dual purpose of minimiz- 
ing out-gassing and levelling small 
surface defects. For best results, the 
base coat of lacquer should be baked 
to give maximum adhesion and hard- 
ness. 

With the continuous process, as in 
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” ay ‘ RADIALLOY-TIPPED Saws combine the highest quality of heat- 

= 4 treated, precision-ground, steel blade, skillfully designed to avoid 
nay ; vibrations at any speed with permanently brazed, extremely tough, 

cle, and 5 durable and wear-resistant carbide tips. Each Radialloy-tip has full 


d but not : i and Delivery steel backing for maximum support as well as a special safety lock 
2 designed to prevent tip from flying off. 


it } BOOST PROFITS! with These factors, plus the precision diamond grinding and the 





n. I sel- special superfinish given to the cutting edge, produce a sharp, long- 
IS Of an 2 life saw, which cuts cledner, faster and requires a miaimum of 
y reflec. b , ee | re-sharpenings. 

2 pattern B ACA) Oey 

aturally, by \ \V yore / Example: A Radialloy-Tipped blade cut 

defects, 4 Lo 16 hours a day for 7 months . . . total 

ected by ‘ X 7 operating time 2,740 hours before blade 

netalliz. i . : a Sh, . was sharpened. Saving against other 

at is ap. blades—over $500 in maintenance plus 


rac : economies in production due to no 
a t RADIALLOY-TIPPED SAWS down time in changing blades. Also, 


aS coOm- an 
oll te. . are available for: the smoothness of cut eliminated an 
, : extra operation (jointing). 


e CROSSCUT e COMBINATION ‘ 


Ss ' @RIP e@e TRIM eJOINTER Write for new brochure and answers 
to specific problems. 
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T here’s always been a lively market for used plastics parts, tools, identification and name 

eS ol processing equipment. At this moment, it is proba- plates .. easily, simply, quickly . . tracing 
loved , bl . , . - from a master with the GREEN ENGRAVER. 
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the metallizing of rolls of cellophane 
or acetate sheet, it is preferable to 
out-gas the material in a chamber 
other than the metallizing chamber. 
This removes most of the plasticizer 
which would otherwise out-gas to an 
extent which would prevent reach- 
ing the required vacuum. 

Drawing Vacuum—For many 
products, the drawing of vacuum 
alone is sufficient to take care of out- 
gassing and moisture. This operation 
is helped by heating first and cool- 
ing afterward. 

Material is ready for the metalliz- 
ing process when the pressure in the 
chamber has been reduced to 0.5 mi- 
crons (0.0005 mm Hg.) or lower. 

Metallizing—The normal proced- 
ure—taking aluminum as a typical 
example of a metal to be deposited— 
is to hang small aluminum staples 
from coils of stranded tungsten wire 
filaments. The filaments are con- 
nected to the source of the current 
through several electrodes running 
lengthwise through the axis of the 
vacuum chamber. The number of 
filaments is gaged to the amount of 
metal to be deposited. 

With the objects to be metallized 
in place on the racks, and proper 
vacuum in the chamber, the fila- 
ments are heated to incandescence at 
1200° F. Evaporation, or “flashing of 
the filaments,” takes 5 to 10 seconds. 

All metals except aluminum are 
evaporated from “boats” made by 
forming tungsten or molybdenum 
sheet into V-shaped troughs and 
crimping the ends to hold the molten 
metal. The boat is fastened at each 
end to the electric leads and, as cur- 
rent is applied, becomes incandes- 
cent. The metal melts and vaporizes. 
This and similar methods afford a 
large surface of evaporating metal 
and are best suited for applications 
requiring a relatively large amount 
of metal as in the continuous metal- 
lizing of sheet stock on rolls. 

The three schematic sketches in 
Figs. 1, 2, and 3 show the arrange- 
ment of objects to be coated on one 
side only, to be coated all over, and 
to be continuously coated. Masking 
can also be devised for partial or 
selective coating. 

Finishing—Pieces which are to be 
subject to no abrasion or require no 
coloring are complete when they 
leave the vacuum chamber. 

Many pieces require a topcoat of 
lacquer which will serve the follow- 
ing purposes: 
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1) It will protect the thin metal 
coating from abrasion. 

2) If applied as a clear plastic alone 
it will permit the metal color to show 
through brilliantly, as aluminum is 
used to give the effect of silver or 
chromium, platinum, or rhodium. 

3) If applied clear over aluminum 
and dyed it will give to the metallic 
base any desired metallic color, such 
as gold, copper, bronze, and others. 

Colors are applied by dipping in 
water-soluble dyes for two to ten 
sec., depending on the strength of 
the solution and intensity of tone de- 


Fig. 3—Arrangement of vacuum metal- 
lizing chamber for continuous coating 


sired. About 20 standard metallic 
colors are available. The dipping op- 
eration can be avoided by mixing the 
dye with the topcoat of lacquer. This 
is not recommended except for pieces 
which have very smooth and un- 
broken contours. 


Vacuum Sputtering 

Cathode sputtering is best accom- 
plished in a vacuum of 1 to 0.01 mm 
Hg. The metal to be deposited serves 
as the cathode. Under the influence 
of a high voltage (varying between 
200 and 1000 volts depending on the 
pressure in the system), metal atoms 
leave the cathode and are deposited 
on nearby surfaces. 

The main advantage of cathode 
sputtering is that a high vacuum is 
not necessary and, therefore, less ex- 
pensive pumping equipment is uti- 
lized. Also, a separate degassing 
chamber is eliminated. 

The disadvantages center around 
the fact that all metals cannot be 
sputtered. 


Aluminum, for example, ¢ innot 
be sputtered; gold or silver are usy. 
ally used, but the rate of deposition 
is slow compared with the eva >ora- 
tion method. 


Electroplating 

Electroplating cannot be done dij- 
rectly on uncoated plastics because 
of the material’s lack of electrica] 
conductivity. However, plastics are 
sometimes electroplated, where , 
heavy deposit of metal is desired for 
greater strength or better electrica] 
properties, after they have been 
given a conductive surface by some 
other metallizing process. Since the 
conductive coat is very thin, a high 
current density cannot be used ini- 
tially on a large piece unless a num- 
ber of contacts are made for distrj- 
bution of the current. Hot baths can- 
not be used because they soften 
some plastics, distort others, and in- 
troduce expansion problems which 
lessen adhesion. Furthermore, since 
the conductive coat is usually porous, 
highly acid or alkaline plating baths 
cannot be employed with all plastics, 


Chemical Reduction 

There are many different tech- 
niques, solutions, and_ sensitizing 
agents for use in the chemical re- 
duction method. In this type of 
metallizing, a chemical compound is 
reduced to metal. This is not a sim- 
ple operation, and no matter what 
technique is used, careful control 
must be exercised throughout each 
step if a perfect job is to result. Poly- 
styrene must be handled with even 
more care than the other thermo- 
plastic or thermosetting plastic ma- 
terials. 

The seven basic steps required in 
the reduction technique are: 1) de- 
greasing; 2) rinsing in fresh water 
and drying; 3) sizing with a thin coat 
of lacquer and baking dry; 4) sensi- 
tizing, then flushing with fresh wa- 
ter and drying; 5) silvering, by re- 
duction, then flushing again with 
fresh water and drying; 6) coating 
with lacquer and baking dry; and 7) 
dyeing to the required color and 
drying. 

The most important precaution, 
which should be observed in each of 
these steps, is that the pieces not be 
allowed to come in contact with any 
foreign objects which might deposit 
a thin film of grease or oil on them. 
Special holding fixtures must be de- 
signed and clean, lint-free gloves 
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' TEFLON -: KEL-F 
ire usu- ot 
position a 
Va 00ra- 
The Most Complete Line in the Country—Fabricated by United States Gasket Company 
e —_ = Du Pont’s Teflon and M. W. Kellogg’s 
. “ F ty: Kel-F, the fluorocarbon “‘wonder’’ plastics 
‘ by , —are offered in any form you require. Pre- 
red fo cision fabricated by an experienced organi- 
c tries zation in a modern plant with the finest 
a ine specialized equipment for fast, low- 
S om cost production 
eee the Investigate these new materials that can- 
a higk not be attacked by any chemical (excepting 
ol ta. molten alkali, metals and fluorine at elevated 
si temperatures). That are non-contaminating. 
distri. Have zero moisture absorption. That are 
Vern the finest known electrical insulating 
Silies materials especially for high frequency ser- 
ind in. vice. That are serviceable from —110° F. 
which to 500° F. without change in electrical, 
, thee chemical or mechanical properties. That are 
anne extremely anti-hesive, tough, long wearing. 
> baths -. ; y ae 
lastics ee 
Chemelec Tefion “Alloys’’—In addition to 
pure fluorocarbon products, United States 
tech- Gasket Company also produces many dif- 
sitizing ferent Teflon ‘‘Alloys’’ or mixtures with 
al re- other materials such as glass, ceramics, 
pe of metals, graphite, carbon, quartz, Alnico, 
und is silicate, asbestos, etc., to provide engineered 
a sim- solutions to specific sérvice requirements, 
- what ‘ ‘ such as, greater hardness, wear resistance, 
-ontrol x dimensional stability, anti-friction qualities, 
t each : 5 permanent magnetism, dielectric or con- 
Poly- . duction properties. 
. even e 
ermo- - 
c ma- Cementable Tefion has a specially pre- 
pared surface on one or both sides of the 
red in \ sheet which permits permanently cementing 
1) de- with any commercial adhesive to metal, 
water ; glass, wood, fibre, asbestos, plastics, leather, 
n coat © ® ceramics. Write for Catalog No. MI-443. 
sensi- ° 
h wa- & ; e 
vy re- .3 Solderable Tefion—Chemelec ‘“Multi-Bond”’ 


with metal faced Teflon permits bonding and 


oating 9 . hermetic solder sealing of this dielectric 
ind 7) oo \\ material to metal components. Metal fac- 


ings include practically all the ferrous and 


mcs non-ferrous metals, the ferro-magnetic 
ution, group and the precious metals. Catalog 
ich of CUSTOM-MOLDED AND MACHINED PARTS No. MI-424. 
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LUPOLINE 


LUPOLINE 


— Tumbling Machines — are engineered by 
men experienced in the plastic industry 
who can help you meet special needs and 
requirements, as well as provide better 
equipment for finishing plastics. 


LUPOLINE 


Scientific formulated tumbling compounds, 
together with the facilities of our Division, 
LUPO RESEARCH LABORATORIES, 
Users of LUPOLINE equipment are as- 
sured of perfect results and economy of 


operations. 


LUPOLINE 


Offers a complete line of Tumbling Pegs, 
Balls, Abrasives, Tumbler liners and Many 
Special Finishing Compounds. Send sam- 
ples for free Test and Recommendations. 


LUPOLINE AUTOMATIC POLISHING 
EQUIPMENT CORP. 


TUCKAHOE, NEW YORK 





worn so that the parts never need to 
be touched and contaminated by op- 
erator’s fingers. 

In all metallic coating processes on 
plastic pieces, one very important 
point should be kept in mind. It is 
common practice among molders to 
use a mold lubricant or mold release 
during the actual molding to prevent 
the piece from sticking in the mold. 
Mold lubricants are deadly to all 
metallizing processes. If the mold is 
made properly, no mold release is 
necessary. Custom metallizers often 
specify that the plastic pieces must 
be free of any mold release. 


Design for Metal Coating 


When designing a plastic item that 
is to be metal plated, several factors 
should be borne in mind for a suc- 
cessful end product. 

One chief problem in design is 
securing good adhesion. Adhesion 
difficulties are due to the different 
coefficients of expansion of metals 
(ranging from 0.5 x 10° to 3 x 10° 
per °C.) and plastics (ranging from 
2x 10°° to 20 x 10°° per °C. the lowest 
values being attained only by a few 
phenolics). The reason thin metal 
film adheres satisfactorily is that it 
expands and contracts with the plas- 
tic. Metal film thicker than 0.001 in. 
expands and contracts at its own rate 
and so frequently becomes detached 
from the plastic. 

Though much can be done to im- 
prove adhesion by proper prepara- 
tion of the plastic surface (see 
“Preparation of the Surface” follow- 
ing) the designer can also promote 
good adhesion by providing the max- 
imum possible number of mechani- 
cal interlocks by means of grooves 
and re-entrant curves in the design. 

If the metal coating must be 
greater than 0.001 in. thick, it is best 
to make it at least 0.003 in. thick, so 
that it will have sufficient strength 
and stiffness not to split and blister 
during temperature changes. How- 
ever, if the thickness of the metal 
must be in the range where blister- 
ing is most likely to occur, decora- 
tive rounded projections on the ob- 
ject will tend to counteract the blis- 
tering tendency. 

In designing a part that is to be 
metallized, it should be remembered 
that sharp corners or edges in the 
plastic are undesirable, as the coat- 
ing may rub off such areas. 

Because metals have much higher 
reflectivity than plastics, blemishes 
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@ Plastics Fabricating Equipment 
| @ Tumbling Machines and Supplies 


@ Polishing Machines and Supplies 


From our complete line of finish- 
ing machinery we can recom- 
mend the proper equipment, 
polishing compounds and carriers 
to give your plastics products a 
sparkling finish. Over forty years 
of experience stand behind our 
superior plastics fabricating ma- 
chines and finishing supplies. 

| 

| 


Call or write today for our 
fully qualified assistance in 
the solution of your problems. 


genigo Jamaica Avenue 
Richmond Hill 18, N. Y. 
Virginia 9-2747-0552 
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electroformed metal masks 
and spraying equipment 


Precision-fit Fiore masks often spell the difference between 
a low cost, first rate paint job and sloppy decorating that 
costs far more than it ought to. Fiore masks assure sharply 
defined edges and close registration of colors. They are en- 
gineered by specialists who have designed and built all types 
of masks for some of the country’s leading, most particular 
molders. 


SPRAYING EQUIPMENT—Quality in spray painting plas- 
tics depends on having jigs, fixtures, spray guns and booths 
which allow you to use your masks with maximum efficiency 
and speed. Fiore spray equipment is engineered to the same 
high quality as Fiore masks. 





Write today for additional details. Include 
samples or drawings for estimates on electro- 
formed masks that will insure precision 


age 
WM. M. PORE INC, werent | 


spraying. 


troformed masks and spraying equipment 
135 Liberty Street “ New York 6, New York 


BArclay 7-2569 





DRINK 


inish- 
com. 
nent, 
rriers 
cts a 
years 
| our 

ma- 











VAPORITE* 


stranded filaments 


increase vacuum metalizing 
radiation as much as 170% 


VAPORITE? stranded filaments were developed by 
engineers of Bergen Wire Rope Company and introduced 

to the trade in 1948. By using a number of strands of 
smal] diameter wire instead of a single strand 

the exposed surface area can be increased tremendously 
with resulting higher evaporating capacity — more 

rapid evaporating rate—longer life. Vacuum metalizing 
efficiency is greatly improved with less time out for broken 
filaments and lower overall metalizing costs. 
VAPORITE* stranded filaments are available in 

a wide range of sizes and constructions for use with 

any metal and under widely varied 

operating conditions. 


LONG LENGTHS ON REELS 
CUT LENGTHS AND FINISHED COILS 


For Maximum Vacuum Metalizing Economy 
Specify VAPORITE’ Stranded Filaments 


TUNGSTEN DIVISION 


WIRE ROPE COMPANY 





which are hardly noticeable on a 
plastic surface are quite apparent 
when plated. Parts of the mold 
should be perfectly aligned to mini- 
mize irregularities at parting lines. 
Furthermore, the flash line or gate 
should be located so that any scar 
after finishing will not be noticeable. 


Preparation of the Surface 

When a metal coating on a plastic 
object is judged unsatisfactory, the 
usual cause of the failure has been 
poor adhesion. This failure can be 
greatly reduced by proper prepara- 
tion of the plastic surface, as well as 
by suitable design. 

The most common method of im- 
proving adhesion is to “depolish” 
the surface, either mechanically by 
abrasive blasting or tumbling, or 
chemically by etching with oxidizing 
acids, caustic solutions, and organic 
solvents. Whichever method is used, 
the roughening should be kept to the 
minimum required to achieve a 
smooth plated surface. 


Metal Inlaying 

There are several patented proc- 
esses for inlaying metal in transpar- 
ent or opaque plastics. 

Most common is the four-step 
process used for a surface inlay. A 
recess of appropriate shape is 
formed in the plastic object, either 
during the molding: operation or by 
subsequent engraving. A thin strip 
of hard metal, about half as thick as 
the depth of the recess, is placed in 
the bottom of the recess. A slightly 
curved metal inlay is placed on the 
hard base metal strip, concave side 
down. Pressure is applied to the 
convex top of the inlay, and, because 
the hard base metal has more resist- 
ance to the pressure than either the 
inlay or the plastic, the inlay is 
foreed to spread out on the sides, 
penetrating the walls of the recess 
and permanently locking itself in 
place. 

The reverse inlay is a patented 
process used with transparent plas- 
tics. A cavity molded in the back of 
the piece receives a two-layer metal 
inlay. If the first piece is stenciled, 
an effective design can be obtained 
by us ing a contrasting second piece. 
An etched or lithographed design is 
also possible. The design may be in- 
layed in duplicate so that it can be 
seen from both sides. If the sides of 
the cavity are especially formed, the 
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Standardized Inserts 


Available from stock — for all plastic needs 


Brass 


Steel - - Dural 


In stock for all plastic products. 
Now standardized inventory. 
Special design upon request. 
Engineered for all needs. 
Reliable supplier. 
Time and money saved. 
Send for parts catalog. 


Write For Further Information or Phone Citrus 2-0331 


PRECISE INSERT CO. 


4520 SAN FERNANDO ROAD. GLENDALE CALIF 
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SCIENTIFIC COMBINATION of 


EQUIPMENT 

COMPOUNDS 
SUPPLIES 

and TECHNIQUES 


For 
Finishing Plastics 


BETTER—-FASTER—AT LESS COST 


Newest Tumb-L-Matic development— 
a no-wax super finishing compound! 
This process brings up the high lustre 
of the plastic itself . . . eliminates film 
deposit . . . withstands many washings 
.. . reduces final clean-up. It’s part of 
a complete line of automatic processes 
that will finish your parts faster, at 
lower costs than you'd believe possible ! 


PROVE IT—Without Cost To You 


Send us a sample of your product. Our 
engineers will analyze it, recommend 
the specific process best suited for it, 
and give you complete production data 
—FREE. Information on Thumb-L- 
Matic’s complete line of equipment, 
compounds and supplies upon request. 


TUMB -L-MATIC, Inc. 
FORMERLY LUPOMATIC INDUSTRIES 
4510 BULLARD AVENUE * NEW YORK 70, N. Y. 
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effect is that of a series of planes. 

Another inlay process is the fold- 
over, in which the plastic part is 
molded with an excess of material 
around the edge of the cavity. After 
the inlay has been inserted, it is an- 
chored in place by softening the ex- 
cess material and forcing it over the 
edges of the inlay. The sandwich 
process uses two pieces of plastic, 
one opaque and one transparent. The 
inlay is placed in a recess in the 
opaque piece and the transparent 
piece is then bonded to the opaque 
surface. 
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DECORATING MOLDED 
PLASTICS* 


OUR basic methods of decorating 

plastics are widely used: hot 
stamping, silk screening, offset 
printing, and filling-in. Other meth- 
ods used to a lesser degree include 
engraving, rubber stamping, mask 
spraying, and the application of 
a wide variety of paper labels and 
decalcomanias, many of which are 
excellent multi-color work. 

The decoration of plastics extends 
to both the thermosetting and 
thermoplastic field and each material 
presents its own problems from the 
decorating standpoint. It is impor- 
tant to remember that thermoset- 
ting material is very difficult to 
mark by any method but that such 
marking has been satisfactorily ac- 
* This article was prepared from information fur- 


nished by Arthur N. Skeels, Art Roll Leaf Co. and 
A. A. Morse, Peerless Roll Leaf Co. 
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beautifully highlighted 


General Electric Dial 


with 
METAL INLAYS 


The added touch of smart metal in- 
lays on knobs, handles, escutcheons 
and other plastic moldings gives 
utility value plus “Individual Per- 
sonality” to your product. 


Using our exclusive techniques, 
Plastic Inlays is now producing 
distinctive items for many of the 
nation’s top manufacturers. Mod- 
ern, fully automatic equipment, 
combined with our efficient custom 
service, enables us to produce 
sales-boosting components at sensi- 
ble prices. 


We welcome the opportunity to 
demonstrate just what our methods 
and machines can do for you. We 
will promptly submit suggestions 
and quotations upon receipt of 
your inquiries. 


PLASTIC INLAYS, INC. 
SUMMIT, NEW JERSEY 


Mid-Western Representative Ernest E. Wild 


416 Stephenson Bidg., Detroit, Mich 
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Al TOMATIC EDGING of SPHERICAL MOLDINGS 


NASH 103 AUTOMATIC FLASH LATHE 


(Continuous Turret Operation) 
ATer Spindle Machine ... produces up to 90 pieces per minute 


Automatic removal of parting line flash using spring 
loaded file flashing units or special tooling. Accommodates 
diameters up to 41/.” . . . height adjustment up to 8”. 
Uniform results, confines flash removal to minimum line. 


NASH 103-B 
AUTOMATIC FLASH LATHE 
(Intermittent Motion on Turret) 

For Finishing Operations On 
Moldings That Require Con- 
trolled Index and Stop, At 
Working Stations 





Tooling can be provided 
for cutting, belt abrasive 
action, buffing, etc. Full 
control on rate of index, 
gradual approach to tool- 
ing and metered time at 
stop position. 


Table arrangement to 
mount a variety of tooling 
performing successive op- 
erations on the moldings. 
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NASH 116 
ROTARY EDGER 


.. for the edging of plastic dinnerware 
Four motor-driven belt units remove 
parting line flash and buff-edge with- . 
out destroying contour. Will accom- ' We will be pleased to 
modate plates up to 111”, variable 
rate of production from 10 to 30 
pieces per minute. 


work with you on your 
finishing problems and 
make the correct machine 
Produces proper finishing results su- recommendation on the 
perior to hand methods at fraction of basis of samples or prints 
finishing cost. The standard machine you furnish. 


for the edging of plastic dinnerware. FULL DESCRIPTIVE LITERATURE 


fo » J. M. NASH COMPANY 


JERSEY 





2373 NORTH 30th STREET MILWAUKEE, WISCONSIN 











MARKING AND 
IMPRINTING 
MACHINES 








for sheeting, rods and bar stock 
for belting, tubing and coated wire 


for molded products—all types in all shapes 





Ackerman-Gould ma- 
chines are known for 
the quality results they 
deliver in marking and 
decorating on all types 
of plastic materials. 


as the finest yet de- 
vised. Ackerman-Gould 
service includes, along 
with our fine machines, 
fixtures and guides, 
engraved dies and type, 
and the proper marking 
Our new wire marking roll leaf and ink. 
machines are acclaimed 


‘YW our extensive experience 
with marking and decorating wire and 
plastics is available to you... bring 
us your problems for solution. 


ackerman-gould company 


92 Bleecker Street, New York, N. Y. 
Precision Machines For: marking * embossing ¢ printing © decorating 
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1009 W WEED STREET 
CHICAGO 22 ILLINOIS 
Telephone MOhawk 4 5989 





complished by hot stamping 
with or without the use of : 
or foil. 


Hot Stamping 

Hot stamping is a versatile and 
relatively inexpensive decorating 
method embodying quality, wear 
resistance, high productivity, and 
ease of handling. There are several 
types of presses used in this pro- 
cess, ranging from small hand-op- 
erated to fully automatic ma hines 
The process is based on the use of 
heat, pressure, and dwell time. Th 
die, either of brass or steel, is heated 
and pressed against the plastic part 
to be marked. A colored leaf or foi] 
is between the die and plastic at 
all times. When pressure is applied 
to the plastic, the heat softens th 
material and a slight indentation js 
made therein. The application of the 
heat to the foil loosens the pigment 
from it and transfers it to the in- 
dentation in the plastic where it is 
securely bonded in place. It must 
be understood that a given type of 
leaf will not function on all differ- 
ent types of plastic materials. It is 
essential that the plastic material to 
be marked by carefully specified 
when the roll leaf is ordered. 

Probably the simplest type of hot 
stamping press is one with a cast 
iron frame made with a deep throat 
and open back so that it is adapt- 
able to the stamping of a variety 
of products. The ram is operated 
by a hand-wheel or lever through 
a gear or rack arrangement. Another 
rack and gear arrangement operates 
the tape feed. On the stamping end 
of the ram is an electrically heated 
die holder for interchangeable dies 
Almost any flat, concave, or convex 
surface can be marked with such a 
machine and, by use of a “V” hold- 
ing block, a variety of small round or 
tubular products may be marked as 
well. Where production is continu- 
ous rather than intermittent, the 
addition of a motor drive to such a 
press will ease the operator's task 
and increase speed. 

Power presses are generally 
equipped with a dial feed, which in 
turn may be fed automatically 1 
manually. 

Hot stamping thermosets—|t 
not usually practical to mark 
thermosets by the stamping method 
These hard and often brittle ma- 
terials are preferably marked dur- 
ing molding or subsequently by en- 
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Sometimes these marks are 

lled with pigmented wax or 
materials. Thermosetting 

es lend themselves more 

to marking by stamping 

o the other types of molded 

sets. However, when certain 

ons are met, a fairly satis- 

job can be performed on 

These conditions are as fol- 

lows: 1) The part must be either 
a fabric-filled laminate or a molded 
solid that will withstand the con- 
siderable pressure and heat required 
without fracture or other damage. 
2) The mark must be stamped over 
a solid portion of the part, not a 
hollow section. 3) The dies must be 
of high carbon alloy tool steel, 
preferably with a chrome content, 
or high speed steel, and should have 
a Rockwell hardness of approxi- 
mately C60. 4) Dies should be 
sharply and deeply engraved. No 
lesign or lettering should be at- 
tempted that will not permit at 
least “4g in. minimum depth of 


background and a maximum depth 
of %» inch. All lettering and de- 
signs should be engraved at no 
greater than a 12° angle. No face 
should be broader than 145 in.; \%, 


in. is preferable. The heat required 


runs as high as 480° F. Due to the 
high temperature, a special tape has 
to be used to transfer the color 
without burning. 

Silkk screening—Silk screening is 
a tried and proved technique in the 
plastic decorating field and can be 
ised to attain quality, wear resis- 
tance, and fairly good productivity 
at a reasonable cost on nearly any 
type of plastic material. In marking 
thermoplastics it must be borne in 
mind that the ability of paints and 
inks to adhere is chemical in nature; 
therefore, the ink or paint must be 
formulated for the specific type of 
plastic to be marked. Recently de- 
veloped thermoactive inks and 
paints which polmerize to an in- 
soluble film have a very high re- 
sistance to wear and chemical attack 
as well as excellent flexibility and 
gloss. 

When silk screening .is used for 
decorating thermosets it must be re- 
membered that these materials, 
generally speaking, are insoluble 
and, therefore, that the decoration 
is merely a surface coating. Even 
though the inks and paints are sub- 
jected to a baking process, best re- 
sults dictate the use of a protective 
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over-coating of lacquer or varnish. 

There are two techniques used in 
silk screening, both involving the 
use of a rubber squeegee, one hand- 
operated and the other machine op- 
erated. Productivity is anywhere 
from 250 to 500 pieces by hand and 
400 to 1000 pieces per hr. by ma- 
chine. ; 

Offset printing—Decorating by 
offset printing is performed with a 
smoothness, fine detail, and delicacy 
of design which cannot be obtained 
by any of the other processes. How- 
ever, opaqueness of color is lacking 
and the ability to produce at high 
rates of speeds is not too favorable. 
Abrasive resistance is good in most 
instances because of the use of sol- 
vent type inks which attack the 
plastics, thus giving the pigments 
excellent holding properties. In the 
case of thermosets, it is again 
recommended that the resultant 
decoration be protected by using a 
clear coat of lacquer or varnish. 

The outstanding advantage of the 
offset process is its ability to print 
multiple colors in a single operation, 
thus making it possible to achieve 
multiple color decoration at low 
costs. 

It is possible to perform multiple 
color decoration by silk screening 
and hot stamping, but by silk 
screening only one color can be ap- 
plied at a time and, therefore, regis- 
tration becomes a problem. Hot 
stamping can produce multiple color 
decoration in a single operation 
through mechanical arrangements 
on the press. However, tooling costs 
for such a setup are quite high and, 


therefore, the process is not recom- 
mended except for large runs. 

Filling-in—The filling-in process 
is used on plastic products where the 
design has been molded in or sub- 
sequently engraved. It consists of 
filling-in the depressions with 
colored paint or wax and subse- 
quently removing the excess from 
the surface either by buffing or 
tumbling. This method has been 
used very successfully in the 
thermosetting field and in some 
cases at very high speeds and low 
costs especially those involving fill- 
ing the depressions with lacquers 
through the use of a mask and spray 
gun. 

Labeling—Labeling may be ac- 
complished by the use of decalco- 
manias or pressure-sensitive contact 
labels. At least one company pro- 
duces many stock sizes of contact 
labels which are mounted on back- 
ing tape in rolls for quick and easy 
handling. They are easily applied by 
finger tip pressure. 


Engraving on Plastics 

Permanent engraving of plastics 
with lettering, trade-marks, and de- 
signs can be accomplished by means 
of a simple pantographic process. 

Because pantographic engraving 
works on a simple “tracer control” 
principle, any unskilled worker can 
handle the machine. With a tracer 
arm, the operator follows the 
grooves in an enlarged master tem- 
plate, and an attached engraving 
spindle reproduces the original lay- 
out, engraving the design or letter- 
ing into the plastic. The panto- 





COURTESY ART ROLL LEAF STAMPING CO. 


Examples of different methods of decorating. Left and right; hot-stamped 
styrene; center, engraved compreg; lower center, silk screened polystyrene 
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Made of an optically clear pure plastic, this miracle mirror can be 
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water, alkali, caustic or organic solvents. Can be colored to your 
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Mold Design Sugges! ns 
Generally speaking, en a 
molded plastic part is to deco- 
rated by hot stamping, sere: ing, o; 
printing, it is necessary ‘at the 
part fit snugly and accurately into » 
jig or fixture for the purpose of: 1) 
accurately locating the decoration 
and 2) supporting the plastic par 
If all parts to be marked do not 
have exactly the same dimensions 
naturally all of these parts will not 
accurately fit the jig. General; 
these dimensional variations occy 
in parts molded in multi-cavity 
molds and many times these dimen- 
sional variations are caused by vari- 
ations in sizes of the different 
cavities in the molds. This problem 
is more apparent in machined cayvi- 

ties than it is in hobbed cavities, 
It is well known that tool makers 
quotations on molds will vary con- 
siderably and it is also generally 
true that the lower the quoted price 
the less care will be devoted to ac- 
curacy. Accordingly, it is recom- 
mended that the molder, when ob- 
taining quotations on a mold for a 
part that will be subsequently deco- 
rated, keep the fact in mind that a 
little extra money spent for the 
mold will be more than returned to 
him by savings in the marking 
operation. A further hint for easing 
the difficulties encountered in mark- 
ing of non-uniform parts is that each 
cavity should be numbered. In this 
way the molder will be able to seg- 
regate the parts from certain non- 
uniform cavities and possibly build 
two or three different jigs to accom- 

modate the different size groups. 
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ROLL LEAF STAMPING EQUIPME \T 


os 
will solve even the most difficult plastic marking pro »lems 


MARKING OF THE FINEST QUALITY IN GOLD, 
SILVER AND ALL POPULAR COLORS 


* EQUIPMENT AVAILABLE TO MARK ANY ITEM 
FROM FLAT UP TO 24 INCHES HIGH 


ir PRINTING AREAS UP TO 6 x 12 INCHES 
AVAILABLE 


AIR-OPERATION AND ADJUSTABLE ELECTRIC 
DWELL TIMER PRODUCE UNIFORM IMPRES- 


SIONS. NO NEED FOR SKILLED OPERATOR 
Kensol 100 


= AIR-OPERATED 
SLIDING BED 


SEMI AND FULLY AUTOMATIC FEEDS HAVE 
BEEN DESIGNED TO GIVE PRODUCTION OF UP 
TO 3600 ITEMS PER HOUR 


Kensol 35T 


MANUFACTURED BY 


OLSENMARK CORPORATION 


New York 13, N. Y. 


WRITE 


\LL KENSOL \v 


124 White Street 








FINISHING 
\ COMPOSITIONS 
FOR PLASTICS 


Lea Compositions are used throughout the world for finish- 
ing not only plastics but metals and wood. They are 
blended of the highest quality materials to give the user the 
best return on his finishing dollar. 


CAN SOLVE YOUR 
IMPRINTING PROBLEMS 


CUSTOM PRINTING 
HOT STAMPING 
SILK SCREENING 


of all 


Plastics, Metal, Wood, ett. 


LEAROK ... 


industry's “no free grease’’ composition. 
Widely used on plastics for coloring the 
finished surfaces. Plastics producers rec- 
ommend its use by converters and fin- 


ishers. Obtainable in tints to match color 
of plastics. Doesn't pack up. 


LEA COMPOUND .. 


industry's greaseless composition used 
generally to remove flash. Wide range 
in abrasives. 


LEA LIQUABRADE ... 


industry's liquid abrading composition, 
applicable to any plastic material for art 
and color operations. 


THE LEA MANUFACTURING CO., WATERBURY, CONN. 


Lea-Michigan, Inc. 
lea Mfg. Co. of Canada 
Lea-Ronal, Inc. 


Detroit 
Toronto 
long Island City 1, N. Y. 
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© premium items and adver- 
tising specialties 


® sheet stock 
® flat or round 


® molded or formed 
items 





Write for 
Quotations 


PARAGON IMPRINTING CO. 


53 East 10th Street New York 3, N.Y 
ORegon 4-464] 
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Equipment for Compression and Transfer Molding .. 
Equipment for Injection Molding 

Equipment for Extrusion 

Equipment for Coating 

Equipment for Calendoring .... 0.0.2... 6.6 ceecees ‘ 
Equipment for Laminating 
Equipment for Mold Making ...................... ‘ 
Equipment for Heat Sealing ...................... 
Equipment for Preforming ........................ ‘ 
Equipment for Reinforced Plastics ............. 


Equipment for Compounding and Coloring ......... ‘ 


Equipment for Quality Control and Laboratories .... ‘ 











The quick, easy way to mold reinforced plastics 


DAKE PLASTICS PRESSES 


Speed output, reduce cost 





@ Engineered by men experienced in reinforced plastics 
@ Used for either experimental or production work 
@ Fully described in Bulletin #273 


calles 


FEATURES 


GUIDED PLATEN for 
accurate alignment 


CONTROL can be automatic, 
semiautomatic, or manual 


FAST RAM APPROACH 
speeds closing of movable. 
platen, which slows auto- 
matically as work is 
approached 


PRESSURE ADJUSTABLE 
from half to full press capacity 


ELECTRIC TIMER holds 
pressure during curing cycle— 
adjustable from 12 sec to 6% 
min—after which ram 
returns automatically 
Aa ; CAPACITIES from 25:to 300 
Molding safety helmets on a ' tons 
Dake Plastics Press — Model he 
~ — aa 4 Close-up of the helmet before HEATED PLATENS can 
reach 45 to 50 per hour. Weld. po 2 peepage serene — provided 
ee are also molded on ne than the 40 ft-lb required. 


Dake Engine Company, 641 Monroe St., Grand Haven, Mich. 
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Arbor Hond-Operated Power-Operated Guided Gap Type Movable 
Presses Hydraulic Hydraulic Platen Presses Frame 
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MAKE THE MACHINES 
-THAT 00 THE JOB 


Peco Injection Moulding Machinery is now well established throughout the world as 
equipment in which the best engineering skill and experience are combined with the 
latest developments in plastic technology. 

A recent addition to the PECO range of machines for the plastics industry is the 21.” 
Universal Extrusion Machine which is illustrated ebove. This machine aroused much 
interest at the 1953 Plastics Exhibition in London. 

Illustrated literature is available on all PECO products and will be gladly sent on 
request. 


acts PECO MACHINERY SALES (Westminster) LTD. 


28, VICTORIA STREET tt LONDON, S.W.1I. : ENGLAND 
T hone: ABBey 1793/4/5 Telegrams: PROFECTUS, SOWEST LONDON Cables: PROFECTUS LONDON 
Rey Office and Works: 











Here’s a SIMPLIFIED, 

















9 In this production setup, consisting of a Banbury 
mixer installed over on extruder, the material 
BANBURY MIXER mixed in the Banbury drops directly into the ex 
truder. It is then discharged in ribbon form on to 
a cooling conveyor and carried to a granulator 
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GRANULATOR 
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Banbury mixers, widely used in the processing of 

plastics, produce uniformly mixed stocks, uce 4 
production cost and eliminate dust and fume haz- y 
ards. They are made in a range of standard sizes 

to suit any capacity requirements. 


Farrel-Birmingham extruders can be built for any 
provide the ideal answer to full utili- 
imum Banbury wt. Extruders, in 
ter all hand mi ~~ addition, 
stock screw in a single pass in an 
extruder chamber is more uniform than that of 
milled stock. 








IMPROVED method of 


producing plastic materials 
in granular form 





The highly efficient processing system 
blueprinted here, has been installed by a 
number of large chemical companies to 
process plastics in preparation for granu- 
lation. 

Operation is from a central control 
panel, and a continuous, even flow of pro- 
duction is maintained at all times by auto- 
matic cycle control of the Banbury mixer, 
with extruder feed regulated to suit the 
cycle. The material is mixed and blended 
in the Banbury, and then delivered in 
chunk form to the extruder, where the 

EYOR stock is further worked by screw action 
under close temperature control. An air- 
operated ram in the hopper automatically 
provides constant feed to the screw. A con- 
tinuous strip is extruded from the die head 
through a water bath to a conveyor, where 
the material is further cooled on its way 
to the granulator. 
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Another application for this production 


FARREL-BIRMINGHAM COMPANY, 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
ron, Chicago, Los Angeles, Houston. 





setup is for the reclaiming of vinyl scrap. 
The scrap is mixed and blended in the 
Banbury, then discharged into the ex- 
truder, where it is strained and extruded 
in strip form for subsequent cooling and 
granulation. 


These production units illustrate the 
type of service performed by the Farrel- 
Birmingham engineering planning divi- 
sion, which is staffed by men with great 
experience in the design, application and 
operation of machinery built by the com- 
pany. Two other typical examples are 
shown below—one for vinyl phonograph 
record blanks, and the other for plastic 
film, sheet and coatings. 

If you are thinking of modernizing or 
expanding your facilities, call on Farrel- 
Birmingham engineers early in the plan- 
ning stage. They can help you lay out a 
production unit that will improve effi- 
ciency and cut operating costs. 


INC., ANSONIA, CONNECTICUT 
Sales Offices: Ansonia, Buffalo, New York, 


Setup designed for the production of blanks a nan SO | 





from which phonograph records are made. The 
extruder receives stock directly after process 
ing in the Banbury. The extruded strip is con 
veyed to the calender and blanking unit . f | fal 


m 
The combination of the Banbury mixer, the two +7 
roll mill and the Farrel Birmingham Z”’ caler 2 i 
der has for years been considered “standard = ie 

. ” BANBURY MIXER 
equipment” for the production of high-quality 
plastic film, sheet and coated fabrics. The sizes T 
of these units in relation to one another are es [. 1 i 
tablished by the type of production, with co | 
pacities calculated to permit a continuous and 
balanced production flow 


| SHEETING MILL 
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TWO OTHER FARREL-BIRMINGHAM MATCHED PRODUCTION UNITS 


ALENDER 








Large streamiine 
feed hopper 


. Isolated 
rec in grow water-cooled 
trusion scre teed section 
Heavy duty 
thrust bearin 
° ¢ s section © Fiexibie 
arge coupling 
. - feed Speed transmission 
assembly 


plastic 
extruder 


requirements 
Large 0.0. Xaloy lined 
extrusion cylinder 


Terminal connections 
for leads running 2” Extruder 
to controi panel 
located on opposite 
side — wiring completed Sturdy 
to this point stee a 

fabricated 

base 


Drain and water line 
connections on 


opposite side 





compare Wi ee oe 


Yes, when you remove the covers and get down to the bare facts of 
construction of this unique extruder, you will find a machine which will prebemanee eae 
have longer effective screw lengths, greater maximum heating capacity, and temperature contro! 
larger thrust bearing capacity. This will add up to higher production rates, Heavy sheet metal cabinel 
better products, and lower maintenance and operating costs. With the 
flexible design of the “‘extrusion’”’ unit consisting of the separate components; Main switch 
screw, heating cylinder, feed section; and thrust bearing housing, we can 
give you any combination to meet your requirements. 

EGAN EXTRUDERS are supplied complete with a wired control panel 
including the main disconnect switch, fuse blocks, contacts and tempera- Contestors 
ture controls mounted. Plumbing for the water supply and return lines to the 
drain are completed in the base. Installation costs are held to a minimum. Diinnein iitininens 

EGAN EXTRUDERS can be furnished with dies, conveyors, take-off equip- - and neater leads, 
ment and other auxiliary features for a wide range of extruded products. Wom extty~¥ 


Write for details or invite our representative to call 


FRANK Ww. EGAN & COMPANY, Bound Brook, New Jersey J Control panel for 2” extruder 
Designers and Builders of Machinery for the Paper Converting F en 
and Plastics Industries 

Cable Address: “EGANCO”— Bound Brook, N. J. 
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Compare specifications of any standard Egan Extruder, size for size, with any other extruder. 


Standard Sizes (Screw Dia.)—inches 2 2% 3% 
Effective Screw Length— inches 32 40 96 
No. Cylinder Sections 1 1 We 2 
Zones of Heating on Cylinder 2 2 4 
Maximum Heating Load, KW 12 18 9% 
Thrust Bearing Capacity, 1000 Ibs. @ SO rpm. 60.5 60.5 288 
Type Speed Transmission Worm Worm Herr’ 
gear. gear. : bone 
Usual Motor Size, H. P. 7%-10 10-15 20-30 40-50 50-75 
20-50 40-90 75-200 150-450. 250-650 
40x98 = 48x112  60x120 84x132 945x156 10 
3200 3600 ~- ~«.4800 «= «6600 (9600 
“Extruders are modified to meet requirements for a porticular process _ ea . % 
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‘A MESSAGE TO MOLDERS 


Today, the fast pace set by the plastic 
industry, requires machinery designed 





and manufactured to meet the ever in- 
creasing demand for more efficient 
MODEL VA 4-175-19 operation through modern techniques. 


4 to 6 Ounces 
In contributing to this new era, Impco 
has developed and now offers a variety 
of machines to meet those demands. 


Impco will continue to develop new 
equipment, new techniques and will 
MODEL HA 12-300 render the same top service to molders 
12 Ounces and the industry. 
We invite your request for more in- 
formation regarding our complete line 
of plastic molding machinery—the line 
which has more and more molders 
turning to “IMPCO.” 
MODEL HA 4-175 


4 to 6 Ounces 





MODEL VF 822A 


16 te 22 Ounces 


MODEL HA 2-65 MODEL VF 1.5 MODEL VF 800 TRANSFER PRESSES 


2 to 3 Ounces 1% te 3 Ounces 32 to 48 Ounces 


IMPROVED MACHINERY INC. 


NASHUA « NEW HAMPSHIRE 
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tHE worto’s MQ COMALIE LINE 


OF PLASTICS INJECTION MACHINES! 


From 6 ounces to 400 ounces with mold clamping forces from 150 to 3000 
tons . . . that’s H-P-M’s new line! Here is by far the largest and most compre- 
hensive group of injection molding machines ever offered to the plastics industry! 
Automatic machines . . . pre-plasticizing machines . . . conventional semi-auto- 
matic machines . . . every one a proven design with faster speeds . . . greater 
production output. Truly, H-P-M offers you the most modern production machin- 


ery available anywhere! 


Each machine is NEW . . . designed with so many outstanding improve- 
ments that even the most experienced injection molder will be amazed. Talk to an 
H-P-M plastics engineer today! 


TAN R INJECTION MA iN 


Unite tor Bullotin* 5406 Todoy | 


moe  & ee AN H-P-M TO MOLD IT — 








FULL HYDRAULIC MOLD CLAMP — provides fast closing and opening speeds with 
automatic adjustable slow downs. No adjustments required for different mold thicknesses, 
which mean big savings in mold set-up time. 


EXTRA-LARGE PLATENS — will accommodate big molds . . . located at ideal operator 
height, requiring no platforms or pits. 


ACCURATE, COMPENSATING WEIGH FEEDER — is standard equipment on all con- 
ventional, large capacity models. 


PLENTY DAYLIGHT & STROKE — permit production of deep parts. Quick changing ram 
spacer permits use of thin molds without bolsters. 


OVERHEAD OIL TANK —keeps oil clean and provides gravity prefill for fast clamp 
pressure build-up. 


HIGH-SPEED INJECTION UNIT — combines new high-output, 3-zone plasticizing chamber 
with injection plunger speeds over 50% faster than on previous models. Entire injec- 
tion unit can be retracted hydraulically. 


NEW H-P-M HYDRAULIC CIRCUIT — employs exceptionally quiet pumps and a new 


leakproof manifold sub-plate valve system which reduces hydraulic piping to a minimum. 


ING IN TI A $ 


21%"x 40”| 40°x68'2" 40"x68%2" | 49x88" 


1 
NOTE: All ratings based on molding general purpose polystyrene 


THE HYDRAULIC PRESS MFG. COMPANY 
Mount Gilead, Ohio, U.S.A. 


ble Addre HYDRAULIC 


TRL 2 Care s Fg 6 oe .- and at Lower Cost! 














LESTER * 


INJECTION MOLDING MACHINES 


from 4 to 48 ounce capacity 


IN POLYSTYRENE 


Exclusive Features: 
© PATENTED MOLD LOCKING SYSTEM 


© CENTRAL DIE-HEIGHT ADJUSTMENT 
© AUTOMATIC HYDRAULIC EJECTION 





© INTERNALLY HEATED CYLINDER 
© NYLON CUT-OFF ATTACHMENT 
© ONE-PIECE CAST STEEL FRAME 


These features, the by-product of years 
of development, mean that every Lester 
machine will mold its full rated capaci- 
ty, giving top production with trouble- 
free performance. Write for file folder 
and complete specifications. 


Write for your free copy of the Lester Press. 
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Ratha y eee et reyiete® Piers 
ial ESTER INJECTION MOLDING MACHIN. 
REPRESENTATIVES Seattle . Perine Machinery & Supply Co., Inc. FOREIGN 
NewYork . . . Steven F.Krovld Cincinnati . . . IndexMachineryCorp. Toronto,Canada . . Modern Tool Works, Ltd. 
Detroit . . . . . Thoreson-McCosh LosAngeles . . . Seaboard MachineryCo. Sydney, Australia . . . Scott& Holladay, Ltd. 
i’. 6 » . J.J.Schmidt Sanfrancisco . . . . . 4J.FraserRae Japan .. . . Okura&Co., New York, Inc. 
Cleveland . . . . . DonWillioms St. Louis, aukee . . . . A.B.Geers Stockholm,Sweden . . Aktiebolaget Servus 
Coral Gables . Morton MachinerySales Providence. . . . Sydney W. Lohman Basle, Switzerland . . . . . Hermann Wolti 


distributed by LESTER-PHOENIX, INC., 2657 CHURCH AVENUE e CLEVELAND 13, OHIO 





a 
points the way 
to better 
|plastics products 


Can precision control of power help you in 
production, design or experimental work? 


There apparently is no end to the ways in which versatile Oilgear Fluid 
Power can help industry turn out better products. In the Stamford, Conn., 
Research Laboratories of the American Cyanamide Company for exam- 
ple, Oilgear’s smooth, infinitely variable and precisely controllable power 
and speed are helping plastics research fully to investigate and compare 
the characteristics of various plastics throughout the full pressure range. 

One of the many desirable press cycles possible with Oilgear Fluid 
Power is quick closing of platen a preset distance . . . maintaining a pre- 
set pressure for a preset time with low power input. . . quick opening of 
platen a short preset distance... quick closing of platen... gradual 
pressure increase at an adjustable rate with low power input... quick 
opening of platen to loading position. 

Whether you want stepless increments of power or speed, or precision 
control manually or automatically ... whether you want complex com- 
bination of functions or a more conventional solution to rotary or straight- 
line transmission problems, you should investigate Oilgear Fluid Power 
without fail and without delay. Know more about this pliant power so 
easily molded to your needs. Write today. THE OILGEAR COMPANY, 
1576 W. Pierce Street, Milwaukee 4, Wisconsin. 








American 
Dieeege Cyanamide 
ak Company 


uses eight Oilgear Fluid Power 
“Generators” to power plastics 
molding presses in laboratory 
studies of characteristics of vari- 
‘ous plastics throughout full pres- 
sure range. 

Many other prominent plastics 
makers and molders use Oilgear 
Fluid Power to increase produc- 
tion, to turn out better moldings, 
to solve problems that yield to no 
other solutions. 


ARE YOU TRYING TO: 


- Apply large forces through long 
.». or short... strokes at vari- 
able speeds? 

. Obtain automatic work cycles, 
variable speeds in either direc- 
tion... with or without pre- 
set time dwell? 


. Apply large forces through con- 
tinuous or intermittent recip- 
rocating cycles at constant or 
variable velocities? 


. Obtain extremely accurate con- 
trol of either position or speed 
of a reciprocating member? 


. Apply accurately variable pres- 
sure either static or in motion? 


. Closely synchronize various 
motions, operations or func- 
tions? 

. Apply light... or heavy... 
forces at extremely high veloci- 
ties through either long or 
short distances of travel? 

8. Obtain continuous automatic 
reversing drives at constant 
R.P.M. or over a wide range 
of speed variation? 


. Obtain accurate remote con- 
trol of speed and direction of 
rotation, rates of acceleration 
and/or deceleration? 


. Obtain constant horsepower 
output through all or part of 
a speed range? 


. Obtain automatic torque con- 
trol? 


. Obtain accurately matched 
speed of various rotating ele- 
ments? 


. Obtain constant speed output 
from a variable speed input? 


. Obtain full pre-set automatic 


control, elimination of prob- 
lems of shock, vibration, etc.? 


You Need Oulgear! 
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ducing tt® 
terials. Coated cables, roé 
jobs. 
AUTOPLAS with an injection capacity of 
. (32-0z. C.A.) has the well known long 
hanism exerting 350 tons clamp pregsure. 
odel retains the old features aan 
10 injection moulding mac * 
” x 25” and the 25 h.p. 1 
trebled capacity. 
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U.S.A. F. J. STOKES MACHINE CO. Philadelphi 
Exclust tati 


for Extrusion and Autoplas mac 


CANADA wiumop co. PLASTIC DIV. 2488 Dufferin S 








2 MACHINES 





The dependable S.H.8/10 in- 
jection moulding machine will 
produce up to 10-12 oz. per 
shot. Large mould plates and 
a 300 ton lock ensures a wide 
productivity range. 


The S.H.16/20 injection 

moulding machine is capable 

wih of producing shots up to 20 

[ t “4t dso st oz. Automatic cycle control. 

All moving parts are pressure 
lubricated. 


U.S.A. F. J. STOKES MACHINE CO. 
Exclusive representatives for Extrusion and 


CANADA wiumop co. pLastic DI 











Windsor ir 


U.S.A. F. J. STOKES MACHI 
Exclusive representatives for Ext: 


CANADA wiLmop Co. PLASTIC DIV. 2488 Dufferin Street, Toronto 





2044 


@ e increasing ‘ all font arwer and yet larger mould- 
ich bring with pm the prob ems of internal stresses 

mn high wastage, this achine with the unigue single-stage, 
Iti-screw pre-pl astici unit enabléill , Sion engineers 


successfully praia Mouldings. 


A 


e 2044 AUX | x fegtion capacity, 
Fe powe 


’ yl tose We tial 600 ton lock, 
se aoe 


and platen area of 38 





—TrTTT ro. 


ONLY 25 H.P. This machine, requires a 25 h.p. 
motor only which is half the horse power normally required 
on equivalent conventional machines of this size. 


USA F. J. STOKES MACHINE CO. Philadelphia 20, Pennsylvania 
Exclusive representatives for Extrusion and Autoplas machines 


CANADA wimop Co. PLASTIC DIV. 2488 Dufferin Street, Toronto 











Model 2-10E CYLECTOR JUN- 
1OR 2 ounce Capacity. Other 
models with 3, 4 and 6 


AUTOMATE Pe 
INJECTION MOLDING 


at its best 
with Guy P. Harvey's 


AUTOMATIC “CYLECTORS 


Chee ; 


D ry ry 
. t 2 “ ” . 
lo 


wm Or 
tenance Costs SPeed fle xibility 


The new, improved design of “Cylector” fully 2. Unigue: 


automatic injection molding machines reflect 


Starved.Fo. dhe: 
3 Adj iniection Chamb, 
the extreme care and engineering skills that has stable Stroke jn; ” 
n . 
for so many years made Guy P. Harvey and Son 4 r l€ction Plunger 
, Wo Pressyy, 


synonymous with top quality and dependable © Cloz; 
. . y P Safety timer °SINg with built-in 


performance. 





These advanced design “Cylectors” are pow- 
ered by built-in air compressors for high speed 
molding. Typical operating cycles range from 
8 to 12 seconds. A 2-ounce “Cylector,” op- 
erating at capacity, produces the equivalent of 
the old type 6-ounce press . . . with 80% 
less labor and with molds averaging one-third 
to one-half the price. Other “Cylectors” produce 





; is greatly increased, and this in turn means 
et satamucctcome greater profits for you. Full details concerning 
All in all, with the installation of a Harvey this advanced line of Guy P. Harvey machines 


“Automatic Cylector,” your operating efficiency will be sent to you without any obligation. 


SPECIFICATIONS 2 OUNCE ‘‘CYLECTOR’’ 


Oz. Per shot-pelletized acetate 
Max. Actual shots/hr. ..... 


Max. pres.-p.s.i. on material .... , 
Maximum casting area ......... can ‘ . in. 
Maximum mold size .............. in. GUY p HARVEY & SON CORP. 
Maximum mold thickness Pye a aoe in. LEOMINSTER, 
Clamping pressure 

MASSACHUSETTS 


Plasticizing (actetate) per hr. 














In Plastics 
Reducing 
Machinery, 
Look to 
CUMBERLAND 
for the 


COMPLETE 





DICERS 


ae 
1. PERFECT CUBES — Perfect cubes or rectangular pellets 
yproduced by simply changing knives— cube sizes from 
/ \,” to ye”. 

CHOPPERS 4. DICES WIDE RANGE OF PLASTIC SHEET STOCK — 
Easily handles such materials as polyethylene, soft vinyls, 

/nylon and acetate. 
3. RUGGEDLY BUILT — In two sizes to handle sheet stock 

up to 7” or 14” — Special machines built to order. 


Write for complete details 


— 


‘ ? 
; ae 


: 7 . | ” ; Ni Sp A MW , y Z na , > 
peppy GOT4 “és OR THE | eV AN 
py ~ TYE ew RO AN\OENCE © REY 


California Representative: 
WEST COAST PLASTICS DISTRIBUTORS, INC, 
4113 West Jefferson Bivd., Los Angeles 16, Cal, 
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Installations throughout theworld 
attest to the usefulness and pro- 
ductivity of EEMCO Rubber & 
Plastics Processing Machines. 
Learn about the speedier pro- 
duction and low upkeep EEMCO 
offers before you buy. Write for 
quotations and delivery dates. 





Correct design and sturdy dependability 

are featured in EEMCO Mills. For mixing 

and compounding all kinds of rubber or 

plastics, they're furnished in sizes up to 

84 inches, in single units or two or more The 42 ton laboratory 

“in line.” press is entirely self-con- 
tained, equipped with 12” 
x 12” platens. Occupies 
only 14” x 26” floor space. 
Adjustable openings. Ideal 
for laboratory use and 
small production. 


The laboratory millis self-contained 

—easy to clean. Rolls which are 

6” x 12” are individually cooled 

or heated. Mills are furnished with 

constant speed or variable speed 

drives. For laboratory or smoll 

production. 

The EEMCO line of hy- 
dravlic presses includes 
presses for compression or 
transfer molding, laminat- 
ing and polishing. Manvu- 
factured in all sizes they 
are furnished with or with- 
out self-contained pump- 
ing units or special features. 
Consult with EEMCO on all 
of your rubber and plas- 
tics processing machinery 
needs. 


A medium priced line of presses especially designed for reinforced 
plastics molding is offered in the following standard sizes with a working 
orea of 37” x 55”, 47” x 41", 26” x 42”, 32” x 36”, and 44” x 76”. 
Other sizes made to suit your requirements. With or without pumps and 
controls this line also offers the molder a complete advisory service in the 


production of reinforced plastics molded parts or finished products. MI LLS crac kers, washers 
and refiners 


HYDRAULIC PRESSES 





Compression, Transfer, Reinforced Plastics 
tO aa ad anteuinatl eee 
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Laboratory MILLS & PRESSES 


ERIE ENGINE & MFG. CO. — 


12th St., & East Ave., ERIE, PA. Fiber Glass Preform Machines 

















plastic 
extrusion 
dies and 
equipment 


designed, 
built, 
tested— 


for your 


specific needs 


TOOL AND DIE COMPANY 
1430 MISHAWAKA ST., ELKHART, IND. 


be ne ie 


— 


CONSULT ROBBINS’ Technical Service for 
help on your plastic extrusion problems. 
We specialize in the design and 
manufacture of shop-tested dies, heavy 
duty equipment, accessories. Robbins 
engineers plan and supervise 
construction of complete extrusion 
plants. Write today, no obligation. 


CUSTOM EXTRUSION DIES: 


Shop-tested dies, guaranteed for high 
production, built to your specific re. 
quirements ... from monofilament to 
sheeting dies up to 60” wide. Also offset 
pipe dies for 14” to 6” pipe for extrusion 
of butyrate, polystyrene or elastomeric 
materials. 


CONVEYOR UNITS: 

Sheeting conveyors with plain or per. 
forated belt to handle up to 84” ex. 
trusions. Take-off conveyors in 11’ and 
20’ lengths with either 6” or 8” belt 
widths have built-in water tanks. Speeds 
range from 2 to 170 ft. per minute 
Double conveyor take-off has Cap-Stan 
to increase output up to 30% when 
dual orifice dies are used. 


PIPE PULL-OFF and COILING UNITS: 


Dual rollers on pull-off units prevent 
slippage. Bottom rollers run in water 
for proper cooling of pipe from 1" to 
6” diameter. Full extruder capacity is 
possible with separate controls for each 
set of rollers. Coiling unit designed for 
neat, efficient coiling of pipe from 14" 
to 3” diameter. 


REFRIGERATED WATER TANK: 


To maintain accurate control of pipe 
dimensions, the refrigerated water tank 
has proved highly efficient. Sizing rings 
and holders easily attached. Mobility 
and adjustable height are a few of the 
desirable features of this unit. 


SHEET HAUL-OFF UNITS: 


Complete with superfinished rolls and 
a variable speed transmission. Drive is 
through heavy-duty worm gear which 
provides smooth tension on the extruded 
sheet. 


UTILITY SPOOL WINDERS: 


Winders designed for any diameter 
spools, with a speed range from 0 to 
200 ft. per minute. Adjustable tension 
and reversible automatic level wind are 
highly desirable features of the Robbins 
winder. 


SHEET CUT-OFF AND PIPE SAWS 
— SHEARS— FORMING RACKS 


Full particulars and specifications on request. 
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Electronic welding of vinyl plastics by THERMATRON is rapidly replacing older, less satis- 
factory methods throughout the world. The dynamic force developed in the THERMATRON 
welds — does not stitch — plastic in seconds, to produce seams stronger than the material 
itself . . . air-tight and water-tight! 

Standard THERMATRON models from % KW to 20 KW weld vinyl from .002” up to 
.080”, serving most requirements. Also available is the THERMATRON Grommeter for auto- 
matic grommeting or reinforcing operations . . . The THERMATRON Welting Machine for 
fast production of plastic binding and welting . . The THERMATRON Automatic Quilter 
for quilting of vinyl plastics . . . and the THERMATRON Acetate Packaging Machine for 
such items as golf balls, razor blades, drug items, etc. 

THERMATRON units are sold under one contract and one responsibility, which bovers 
survey, generator, press, electrodes and their installation. THERMATRON Presses of custom 
design and electrodes built to order for special requirements. Write us for our latest 
Bulletin MP 55. 


K20S 2 KW K40S 4 KW 
P-18 Press P-16 Press 


Industrial Blectronit 
and Heat Sealing P 





K61S 6 KW 
20 KW P-16 Press 


Thermatron Generator All Platen sizes available 





Products of 


Thermatron 


LTE METII 


Weds — 


doesn't 
stitch... 




















CHROMALOX pearing Units 
Dependability, Efficiency for Every 


FOR BAKING, DRYING, PREHEATING, 
CURING and DEGREASING JOBS 


CHROMALOX 





st 
‘FAR-INFRARED UNITS 


_ 
ELECTRIC RADIANT HEATERS 


A tough, compact far-infrared generator that 
fastens to simple framing for economical ovens 
in dozens of shapes. Each unit is only 3-34” 
wide; lengths 2 to 12 feet; 0.6 t 

standard voltages; 5100 BTUs per sq. ft. per hr 


Plastics Heating Application 


Chromalox offers you the most complete heating service 
in the industry. There are over 15,000 types, sizes and 
ratings of Chromalox Electric Heaters, most in stock, to 
meet your exact heat requirements. Chromalox manp. 
facturing know-how and experience assure you of heaters 
made to give superior performance, high efficiency and 
dependable year-in and year-out service. And Chromalox 
Application Engineers, located throughout the country, 
give you on-the-spot assistance in solving any and all of 
your plastics processing and production heat problems. 


When next you need heat—look to Chromalox for 
“Electric Heat at Its Best!’’ 








NEW 


Super-Quality Strips Chromalox Super-Cartridges | 


A special new rock-hard refractory pro- 
vides higher watt densities, permits 
higher temperatures, transfers heat 
aster than any other similar heater. 


A new field-tested cartridge heater re- | 
fractory for longest life at higher tem- | 
peratures. New spring strain reliel and 

other new protective devices. 





r—. — 
Tubular Terminal Protection 66-inch Radiant Panels —~ 
Molded terminals (left) protect termi- | These mew 12’°x 66” panels deliver | 
nals from fumes, liquids, ete. Also avail- intensity uniformly over wide areas. | 
able, reintorced terminals right) with | 


heavier terminal pins for rugged work 
conditions. 
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World’s Largest 
Exclusive Manufacturer of 
Electric Heating Units 


EDWIN L. WIEGAND COMPANY 


7613 THOMAS BOULEVARD, PITTSBURGH 8, PA. 
Telephone: CHurchill 1-3200 
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Chro nalox Strip Heaters 


ens, injection and extrusion barrels, vacuum 
sking, colendering rolls, drying and preheating 
,eat sealing, laminating, compression molding. 


Uses 
formir 
granu : 
Const n y ‘ in iron, 
stoinle eel or Monel. Straight, formed lengthwise or 
in curved cross-section. 

Voltag 115, 208, 230 and 460; Wattages—50 to 
6000 dths—%", 1”, 1%2"; Lengths—5 to 96”. 


a bedded. sheathed 








Chromalox Ring Heaters 


Uses: Plotens, barrel ends, heat sealing. Can be nested 
to provide uniform coverage. 

Construction: Refractory-embedded, sheathed in iron, 
stoiniess steel or Monel. High watt densities. 
Voltoges—115, 208, 230; Wattages—100 to 2000; 
Il sizes, 22” to 10 456” outside diameter. 





Chromalox Cast-In Heaters 


Uses: Injection.and extrusion barrels. 

Construction: Chromalox tubular heaters cast in aluminum 
alloy, bronze or brass. Provide higher temperatures and 
wiform coverage for any barrel length or diameter. Can 
be occurotely chined to inside di ters, easily wired. 
Voltages: 115, 208, 230, 460 V. Up to 40 watts per 
square inch on barrel surface. 








Chromalox Cartridge Heaters 


Uses: Platens, molds, dies, laminating, compression, in- 
jection and extrusion molding. Easy to install and re- 
move, flexible in use, ideal for putting heat in hard-to- 
get-at places. Permit very accurate og ong control. 
Used to compensate for heat losses. Brass, steel and 
stainless steel. 

Voltages—115, 208 and 230. Wattages—30 to 2000. 
Diemeters—%” to 11%”. Lengths—1'4” to 24”. 





Chromalox Tubular Heaters 


Uses: Can be used for practically any plastics heating 
application but are more frequently used where higher 
temperctures are needed. 

Construction: Refractory imbedded, sheathed in steel, 
stoinless steel or Inconel. 

Voltages—115, 208, 230, 460 and 550. Wattages— 
50 to 10,000. Diameters—'4”, %” and 2”. Lengths— 
6” to 30 ft. 














Chromalox Heat Controls 


Chromalox offers a complete line of electric heating 
controls and Ch lox field engineering service includes 
their application as part of the job of properly working 
out plastics Sectng problems. Rely on Chrothalox for the 








Chromalox Automatic 
Heat Exchangers 


A plete heating package with built- 
in el chamber, piping 
connections and control. Goes to work 
quickly on jobs requiring hot water, 
oils, heat transfer media, steam, air and 
other goses. 
Voltages—230 or 460, single or 3- 
ott capacities: Water—! 
to 100 kw.; olls—1'% to 40 kw.; Dow- 
. Aroclor, Prestone—I% to 40 
kw.; steam, oir and other gases—! 
to 40 kw. 











CHROMALOX 
WAREHOUSE STOCKS 


Chromalox is ready for your - 
quirements with industry's largest stock of 
electric heating elements maintained to pro- 
vide quick service for all types of jobs. 
Another important reason why it poys to 
rely on Chromalox. 


ASK FOR INDUSTRIAL 
CATALOG 50 








CHROMALOX Field Engineers 
al Your Sewicer 


PHONE, WIRE or WRITE 


ATLANTA 5, GA. Elgin 1733 
C. B. ROGERS & ASSO., 1000 Peachtree St., N.E. 
BALA-CYNWYD, PA. GR 3-4477-78-79-80 
J. V. CALHOUN CO., 349 Montgomery Ave. 
BALTIMORE 18, MD. HO 7-3280, 7-3281 
PALL V. RENOFF CO., 333 E. 25th St. 
BLOOMPIELD, N.J. 8L-2-8600; WO 4-4258 
M. B. ROSEVEAR COMPANY, INC., Two Broad St 
BOSTON 11, MASS. Liberty 2-1970, 2-1946 
LEO C. PELKUS AND CO., 683 Atlantic Ave. 
BUFFALO 2, N.Y. SUmmer 4000 
NIAGARA ELECTRIC SALES CO. 
505 Delaware Avenue 
CHARLOTTE 2, N.C. Phone: 4-4244 
RANSON, WALLACE & CO., 116% E. 4th St. 
CHICAGO 5, ILL., HA 7-5507, 7-5508, 7-5509 
FRED |. TOURTELOT CO., 407 So. Dearborn St. 
CINCINNATI 8, OHIO TRinity 0605 
WILLIAM F. SMYSOR CO., 1038-A Delta Ave. 
CLEVELAND 13, OHIO PRospect 1-7112 
ANDERSON-BOLDS, INC., 2012 W. 25th St. 
DALLAS 26, TEXAS Riverside 6279 
L. R. WARD CO., 3009-11 Canton St. 

DENVER 11, COLO. Glendale 3651 
RICHARDS & ASSOCIATES, 2415 15th Street 
DES MOINES 14, IA. DES MOINES 3-1203 

MIDWEST EQUIP. CO. OF IOWA, 842 Fifth Ave. 
DETROIT 21, MICH. UNiversity 3-9100 
CARMAN ADAMS, INC., 
15760 James Couzens Highway 
HOUSTON 3, TEXAS Blackstone 0356 
L. R. WARD COMPANY, 1814 Texas Avenue 
INDIANAPOLIS 4, IND. Plaza 5313 
COUCHMAN-CONANT, INC. 
627-631 Architects & Builders Bidg. 
KANSAS CITY 6, MO. 
FRASER D. MOORE, 106 E. 14th St. 
LOS ANGELES 11, CALIF. Richmond 7-9401 
MONTGOMERY BROS., 2113 So. San Pedro St. 
MANCHESTER, N.H. BEdford 2-4544 
K. E. MARSTON, P.O. Box 221 
MIDDLETOWN, CONN. Diamond 6-9606 
DITTMAN AND GREER, INC., 33 Pleasant Street 
MILWAUKEE 3, WIS. BRoadway 1-3021 
GORDON HATCH CO., 531 W. Wisconsin Ave. 
MINNEAPOLIS 4, MINN. GEneva 3373 
VOLCO COMPANY, 831 South Sixth Street 
NEW YORK CITY, N.Y. (See “Bloomfield, N.J.”) 
OMAHA 2, NEBRASKA ATilantic 7600-7601 
MIDWEST EQUIP. CO., of OMAHA, 1614 Izard St. 
PHILADELPHIA, PA. 
(See “Bala-Cynwyd, Pa." Suburb of Philadelphia) 
PITTSBURGH 6, PA. EMerson 1-2900 
W OESSNER-McKNIGHT CO., 1310 Highland Bidg. 
PORTLAND 9, OREGON BEacon 4197 
MONTGOMERY BROTHERS 
1815 N. W. Northrup St. 
PORTSMOUTH, N.H. POrtsmouth 552 
E. W. MANTER & ASSOC., 339 Lafayette Rd. 
ROCHESTER 4, N.Y. HAmilton 5166 
NIAGARA ELECTRIC SALES CO., 
133 South Clinton St. 

ST. LOUIS 1, MISSOURI CHestnut 1-2433 
C. B. FALL COMPANY, 317 North 11th St. 

SAN FRANCISCO 3, CALIF. UNderhill 1-3527 
MONTGOMERY BROTHERS, 1122 Howard St. 
SEATTLE 4, WASH. SEneca 3270 
MONTGOMERY BROTHERS, 911 Western Ave. 
SYRACUSE 6, N.Y. SYracuse 73-2748 

ROB-SMITH CO., 2507 James Street 
EXPORT DEPARTMENT LOcust 4-4020 
1010 Schaff Bidg., Philadelphia 2, Pa. 


Victor 3306 





™ (CHROMALOX Lactic Heat for, Modern Indust) 
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ROYLE SHEETING MACHINES are widely 
used for flat sheet Polyethylene, Polyethylene 


laminations, heavy sheet for vacuum molding. 
Size range from 2” through 10”. 


ROYLE PIPE MACHINES for producing Poly- 
ethyelene, Acetatate Butyrates, Rigid Vinyl, 
and Kralastic pipe. Diameter range 2’’—81/2". 


ROYLE e © © The Oldest Name In Extrusion Practices 


for The Latest in Extrusion Equipment 


PS 


Vere «Ot 


ROYLE WIRE INSULATING MACHINES 


for the application of rubber or plastic 
wire insulation. 


— 
4 


ROYLE INDUSTRIAL EXTRUDERS are 
available in 82", 10”, and 12” bore. 


JOHN ROYLE & SONS 


PIONEERED THE CONTINUOUS EXTRUSION PROCESS 


PATERSON 


IN 


London, England Home Office Akron, Ohio Los Angeles, Cal. PATERSON 3, NEW JERSEY 
James Day (Machinery) Ltd. V.M. Hovey J.W.VanRiper J.C. Clinefelter H. M. Royal, inc. 
Hyde Perk 2430 - 0456 SHerwood 2-8262 SWandole 4-5020 LOgan 3261 
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JED =n pressure 
CHRO ME PLATED HYDRAULIC CYLINDERS 


PISTON RODS “Stock’’ Models For Immediate Delivery 
Prevent Scratch-Damage, Added To Famous “Custom-Built’’ Line 
Nicks and Rust Miller “Custom-Built’” Cylinders are avail- 
able on normal delivery in an almost infinite 
selection. 
Identical-quality “Stock” Cylinders are 


SOLID STEEL HEADS, available for immediate delivery in these 


popular sizes... 


CAPS and MOUNTINGS NON-CUSHIONED: 114”, 2%” and 4” 
bore sizes each available in 2”, 4”, 6”, 
8”, and 11” strokes. CUSHIONED BOTH 
ENDS: 2”, and 314” bore sizes each avail- 
able in 3”, 5”, 7”, 9”, and 13” strokes. 
“Stock” Cylinders are basic Model H53 
with foot, flange and pivot mounting at- 
tachments available as desired. 

NOTE: “Stock” Miller Air Cylinders also 

available! 





Eliminate Breakage 


Write for Complete Stock List 


DIRT WIPER SEALS Standard Leather Cup Seal As- 


sembly Shown Is Interchange- 
able With Miller Standard Piston 
Ring Piston Assembly 


Protect Rods, Seals, Bushings 


MET J.1.C. HYDRAULIC 
STANDARDS years before 


WRITE FOR CYLINDER BULLETINS H-104 and A-105 . . . 
aya: their adoption in 1949, 
Complete Miller cylinder line includes: air cylinders, 


11%” to 20” bores, 200 PSI operation; low pressure hy- 


draulic cylinders, 1%" to 6” bores for 500 PSI opera- SPACE-SAVING SQUARE 


tion, 8” to 14” bores for 250 PSI; high pressure hydraulic ae” z 
cylinders, 14” to 12” bores, 2000-3000 PSI operation. DESIGN originated by Miller in 


All mounting styles available. 1945. 





MILLER FLUID POWER CO. 


SALES AND SERVICE FROM COAST TO COAST (Formerly MILLER MOTOR COMPANY) 


CLEVELAND * YOUNGSTOWN « DAYTON ¢ PITTSBURGH « PHILADELPHIA « 
BOSTON » HARTFORD » NEW YORK CITY » BUFFALO « ST. PAUL * GRAND 
RAPIOS » DETROIT » FLINT * FORT WAYNE « SOUTH BEND + INDIANAPOLIS 2020 N. Hawthorne Ave., Melrose Park, Ill. 
* MILWAUKEE » LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « i } . ? 
SAN FRANCISCO * BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO 
rs ‘ 
STON * TORONTO, CANADA and OTHER AREAS AIR & HYDRAULIC CYLINDERS «+ BOOSTERS + ACCUMULATORS 


NTERBALANCE CYLINDERS 





: ; WITH AGILE’$ 
Do your own fabricating new wewpine k& 


AGILIDE SHEET 


Largest sizes available! Thicknesses 
range from 1/16” to 1” and the overall 
size is 48" x 72” and 108”. These sheets 
may be cut to size. 

Manual for 


PLAST 
WELDISs 


AGILIDE ROD 
Largest sizes available! Diameters from 
%4" to 1". Standard lengths are 10° 0”. 
May be cut to any length desired. 


AGILIDE BLOCK 


Largest sizes available! Dimensions 
from 12” x 12” x 1” to 12” x 12" x 4", 


The Agile Hot Gas Welding Kit is complete for the welding of thermoplastics. 
It includes one Agile Model EHGG-2000 Welding Gun with “4” diameter nozzle, 
15’ 0” of nitrogen hose, 15’ 0” of flexible rubber covered electric cord, capped 
for 110 volt outlet. A calibrated inert gas flowmeter with 15’ 0” of connecting 
tubing, marking pencils, specially honed trimming knife for plastics. 

A Contour Marker for scribing pipe and iubing for angular cutting and fitting in 
fabricating exhaust systems. A porosity spark tester for testing finished welds 
for voids and cavities. 

Two Books—“Welding of Plastics” and “Plastic Welding Manual,” complete 
books on the welding of polyethylene with charts, tables diagrams and photo- 
graphs for welding and fabricating polyethylene for barriers against corrosion. 
All contained in a fine, durable attractively finished metal tool box with two 
movable trays, secure fastener and sturdy carrying handle. 


AGILENE SHEET 


Largest sheets available. They range in 
size from 1/16” to 1” in thickness and 
the over all size is 48” x 72”. Agilene 
sheets are molded from virgin Polyethy- 
lene resin, natural or black pigmented, 
and are free from air inclusions. 


AGILENE ROD 


Largest sizes available! Standard di- 
ameter ranges from 42" to 3” and stand- 
ard lengths from 12 to 60 inches. Molded 
from virgin Polyethylene resin, natural 
or black pigmented. 


AGILENE BLOCK 


Largest sizes available! Standard di- 
mensions range from 12” x 12” x 1” to 
12” x 12% x 4” molded from virgin 
Polyethylene resin, natural or black pig- 
mented. Larger sizes also available. 


AGILENE Spray Powder is a high 
molecular weight polyethylene in nat- 
ural or pigment colors in standard 25 
pound containers. 


MEMBER 
SOCIETY OF 
PLASTICS INDUSTRY 
Reference: See advertisement Section 


2. under Fabricating and 
Finishing. 


Send for this Important Literature! 

and broch on the Hot Gas Welding of Thermoplastics, Spraying 
of Polyethylene, Fabricating and Finishing, Stress Crack Corrosion of Polyethy- 
lene, Welding of Heavy Structural Plastics, are available on request with com- 
plete price list for semi-finished AGILENE and AGILIDE component parts to- 
gether with full equipment. 


Ti ~ 








Agile Spray Unit for spraying poly- 
ethylene. Unit complete with 15 feet 
each air, powder feeder and acety- 
lene hose for connection to your air 
compressor and acetylene tank. Hop- 
per holds 10 pounds AGILENE spray 
powder. Ask for bulletin “Spraying” 








Welding Engineers, Inc. Unique Dual Worm One- Operation 
Processing Equipment is Designed for Economy and Flexibility 


A COMPLETE LINE FOR THE TREATMENT OF 
PLASTICS, RUBBER AND OTHER MATERIALS 


Investments made in W.E.I. equipment have proved 
sound and have been “blue ribbon” profit-makers. They 
have given consistent good service in small operations 
producing less than 1,000,000 pounds of material a year 
as well as in installations with an output 20 to 30 times 
is large. Low maintenance costs and minimum down time 
have resulted in a maximum production of salable mate- 
al. This, plus a minimum of scrap material, contributes 

the economy of operation enjoyed by users of Welding 
Engineers, Inc. machines. 


The flexibility of W.E.I. compounder-extruders per- 
nits application to varying products which may be 

vised with the rapid strides in plastics development: 
even installed equipment can be adapted to new processes, 
iften without any change whatsoever, and in other cases 
with modification of only certain parts 


The dual worm design used in Welding Engineers, Inc. 
machines was developed in our own laboratories over a 
period of years of research* and is an inherent part of 
their superior capabilities. 


SEVERAL BASIC STYLES are manufactured to permit 
the correct choice for maximum compounding, maximum 
extraction, and maximum output rate. Various length 
barrels, power capacities, speeds, heat distribution control 
systems, and special accessories, contribute to the success 
of W.E.I. machines. Paramount, however, is the dual 
worm design . . . with different fijghts in various parts 
of the worms which permits the “custom-fitted” 
choice of exactly the right action on the material in each 
portion of the barrel—such as the feed, compounding, 
milling (with or without extraction) and extrusion 
portions. 


‘ : : 
Equ nt covered under various U. S. and foreign patents issued and pending 


From the first laboratory testing to the final installation 
on your production line, W.E.Il. compounder-extruders 
are actually custom-fitted to your particular processing 
needs. The selection of the machine elements to perform 
the desired process is made in our own laboratories, is 
subject to your approval, and is incorporated into every 
machine to protect your long range investment .. . to 
justify your choice of W.E.I. equipment. 


DESCRIPTIVE Sexton | Seri 
DATA 2000 2800 3500 4500 
*NOMINAL CAPACITY ‘ } 
sha Sar Mae 100 225 400 750 


eoch if each T each T eoch: 
DUAL WORMS 2” dia. 2.8” dia. 3.5” dia. 4.5” dia. 
poh 4 3%4"dia.| S’dia. | 6’dic. | 8” dio. 
DRIVE MOTOR FOR | T 1 — 
STANDARD DUTY 10 HP 20 HP 50 HP 
MACHINES 
FLOOR SPACE , Coe ? Tepe rag Ta a 
(Exdusive of Meter) 2x7 x8 v6"x10 | 4x14 
WEIGHT FOR y T T | : 
STANDARD DUTY 2500 Ibs. 4000Ibs. 6000lbs. 8000 Ibs. 
MACHINES 


100 HP 


The information listed in this table is equally applicable to the 
Compounder-Extractor-Extruder and to the Compounder-Extruder. 
Each is available in all sizes. 


HEAVY DUTY MACHINES FOR HIGHER HORSEPOWER 
ARE AVAILABLE. WRITE FOR SPECIFICATIONS. 


The almost limitless number of dombinations of dual worms 
and barrel lengths available in Welding Engineers, Inc., equip- 
ment makes it ideally suited for a wide variety of materials 
and processing operations. Some of the various processing 
problems successfully solved with Welding Engineers, Inc., 
equipment include: 


@ COLORING POLYSTYRENE, ACRYLICS, POLYETHLENE 
AND MANY OTHERS 

@ COMPOUNDING CELLULOSE ACETATE MOLDING 
POWDER 
COMPOUNDING PHENOLIC MOLDING POWDER AND 
OTHER THERMOSETS 
DEWATERING SYNTHETIC RUBBER 
EXTRACTION OF VOLATILES FROM THERMOPLASTICS 
SCRAP RECLAMATION 
COMPOUNDING SPECIAL BLENDS 


We maintain an extensive engineering and 
laboratory-experimental staff to work with you 
in the solution of your 
Compounding-Extracting-Extruding Problems. 


MACHINERY DIVISION 


WELDING ENGINEERS, INC. 


BOX 391-A, NORRISTOWN, PA. 


Specialists in Design and Manufacture of Machinery for the Plastics, Rubber, Petroleum and Chemical Industries 
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CINCINNATI Machine Tools 


FOR THE PLASTICS INDUSTRY 


These Cincinnati Milling, Die Sinking, Cut- 
ter Sharpening and Grinding Machines offer 
many operating and cost-cutting advan- 


tages for the plastics industry. Milling a mold for a plostic part 
on a 16” Vertical Hydro-Tel, 


ro 


CINCINNATI! 16” and 28” Vertical Hydro-Tels for machining 
medium- to large-sized molds. Catalog No. 1497-1 contains com. 
plete specs. for the 16” machine (illustrated); catalog No. M-1773 
for the 28” machine. 


CINCINNATI 8” x 18” Tool and Die Milling Machine hos oii 
the features necessary for rapid, accurate and economico! 
production of small molds and dies from almost any type of 
- master. Catalog No. M-1731. 
Milling a mold for a plastic 
toaster handle on a CINCINNATI 
8” x 18” Tool and Die Miller. 


CINCINNATI Monoset Cutter and Tool Grinder is tops for 
resharpening the type of cutters used for milling hobs, molds, 
salvaging broken cutters or making cutters from solid bar stock. 
Catalog No. M-1591-2. 


CINCINNATI FILMATIC Centerless Grinders, made in six sizes, 
for quickly and accurately grinding plastic parts from fine tubes 
and rods to bowling balls. The No. 2 size (illustrated) is recom- 
mended for most plastics jobs. Catalog No. G-611-1. 


A group of cutters made or 
sharpened on the CINCINNATI 
; 


Monoset Cutter and Tool Grinder. 


; May we tell you more 
7 ’ ; about these Cincinnati 
Fiitmiap) Pit. a machine tools? Write for 
=" = catalogs which contain 
complete information on 
their features and the im- 
equipped to grind twenty sizes portant advantages they 
of pool and billiard balls. offer to the plastics in- 
dustry. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI GRINDERS INCORPORATED 
CINCINNATI 9, OHIO 


MACHINES FOR MILLING, BROACHING, DIE SINKING, CUTTER SHARPENING, PRECISION GRINDING, 
LAPPING, METAL FORMING, FLAME HARDENING. OTHER PRODUCTS: GRINDING WHEELS, CUTTING FLUID 
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Grinding pool balls on the No. 
2 Centerless. This machine is 





A fully-automatic small 

chining size machine that molds 

intricate 2 to 3-ounce large 

projected area parts orig- 

inally produced on 8-ounce 
equipment. New and extremely sensitive 
controls . . . featuring infinitely variable 
adjustment . . . provide absolute safety 
for molds and operators. Molds up to 12” 
x 23” mounted vertically and up to 1344” . POOoOe 
x 20” horizontally can be used in MOD- j 
EL “4”. Multiple shot injection, ability #707070 74 7¢2 
to mold almost any plastics material, » POROOe 
sturdy construction and fast operation 
assure high production with minimum #77 @ >GDG> 
scrap and maintenance. 


8 COm- 
A-1773 
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HERE’S WHAT YOU GET WHEN YOU BUY... 


Mallita» 





MODEL "6 Featuring the exclusive 
new 200-ton “HYDRA- 

LOCK" clamp, this LEWIS 

machine does the work 

of much larger units at a 

fraction of their initial and normal op- 
erating costs. It will plasticize up to 60 
pounds of material per hour, and shots 
greater than 7 ounces (polystyrene) can 
be produced at rate of 24% per minute. 
Quicker, easier mold setting is facilitated 
by design of the powerful clamp mecha- 
nism. Fully automatic operation, 15,000 
psi injection pressures, large area platens, 
compensating feed mechanism, fast op- 
ening die-lock device and fingertip con- 
trols permit high-speed production with 
minimum supervision . . . top efficiency 

. complete safety. 


For complete data, write 
for Bulletins 101 (Model 
4) and 102 (Model 6). 
THE LEWIS WELDING & ENGINEERING CORPORATION 
17 INTERSTATE STREET © BEDFORD, OHIO 





wwelment you Leowiued Fuftts.., 


NEW MODEL “H” FULLY AUTOMATIC 


MOLD TEMPERATURE 
CONTROL UNIT 


*Reg. U.S. Pat. Off. 


@ COMPLETELY AUTOMATIC OPERATION 

One push button starts operation. Large Wattage 
Auxiliary Heaters give fast heat-up, then cut out for 
close control. Adds or drains heat automatically. 
Maintains mold temperatures within 12° F. in range 
to 250° F. 

SAVES SUPERVISION TIME 

Large distant-view millivolemeter Pyrometer Scales 
and Pilot Lights permit instant check on mold oper- 
ating conditions, with Control Cabinet alongside aia) 
other panel mounted Press Controls. No. 2,632,088 


UNEQUALLED PERFORMANCE 

High Velocity-High Capacity circulation, together 
with exclusive patented control features, continue 
to give THERMOLATOR own- 
ers performance at the high- 
est level. The pioneer in 
Mold Temperature Control, 
THERMOLATOR is now — 
more than ever—the Stand- 
ard of the Industry. 











nd 


Conforms to 





Model H includes Control 
Cabinet, and Operating 





Unit, shown, for 


permanent installation 





PORTABLE MODEL “’C”’ 

Recommended for use where self-contained dual 
units are needed. Compact and easily moved. 
Proven in performance in leading plants through- 
out the United States and Canada. 





FOR ’ 4 REPRESENTATIVES 


MFG. F. W. Jennison, 54 Merrick Ave., 


er ee Merrick, N. Y. IN CANADA: Rich 
WRITE TO Cc © ] wt P. ardson Agencies, Ltd., 454 King S! 
os West, Toronto 1, Ontario. FOR 


Spe 7 *< 4 trio Heot Transfer by Ligu 


oa EUROPE: Merac, 50 Church St., New 
31 E. GEORGIA ST. + INDIANAPOLIS 4, IND. York 7, N. Y. 














REVOLUTIONARY ADVANCE 


with Patented 


HEATING CHAMBER DESIGN 
gives Maximum Cycles per Hour 


lilly Huilomaiie fast byoling \ SPECIFICATION 


Approximate weight of material plasticised per hour 


(Dependent upon weight per shot and material used) » 

INJECTION MOLDING Area of Injection plunger ..._ ... Fa Sh 2.074 sq. in. 
Pressure per square inch on material at end of plunger 9,100 Ib. 

Total pressure on Injection plunger... ... 0... .0. see eee 18,850 Ib. 

eee ear ce 

MAGHINE re | 

Minimum die space ... . ea 


Maximum recommended casting area in ‘mold 15 sq. in. 
Size of die plates ... ... Of. ae ae ee 


Sales and Service 


RALPH B. SYMONS Associates Inc. “VU'OMATIC LUBRICATION 
TIVERTON R.I. VICKERS-DETROIT HYDRAULIC EQUIPMENT 


(Sole U.S.A. Distributors) 
EARLY DELIVERY 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET LONDON ENGLAND 
Cables: ACCURATOOL HAMMER LONDON 








FILM PROCESSING EQUIPMENT 


Ideal for Vinyl and Coated Fabrics 


— 
—— 


RARITA 
for perfect printin 


i your 
n you bring y° 
Wheirements to — 
work in expert hands. é 
ol Embossing Rollers 
g, and paper : 
Rollers for flexographic 


— 


g and processing 


metal roller 


d 
engrave placing your 


you are 


or embossing 
@ Raritan Kwikoo! © 
Im and sheetin 


inyl f 
a aved Applicator 


@ Raritan Engr 


printers ses 


. \i purpo 
ing Rollers for al! P ae metals, 


a d Die Engravings 
Juminum and copper 

aboratory size UP 
deliveries. 
ship. 


e Raritan Mill an 
including steel, 


| 
, rollers from 
Raritan engraves 12’ face. Prompt 


| 
| 
| 
| 
| to 32” diameter r Accurate workman 
| 
| 
| 
| 


FRaritan engraving company 


17th Street, Paterson A, N. ). 


bo Machine Works, Inc. 
an eee an ee ST _— 


107-109 East 
Division of Lem 


—<— 
—_—_— 


Complete specifications and 
prices upon request. Contact 
us regarding your special 

requirements. 


LEMBO EMBOSSER 
embosses 
laminates 
polishes 


valley prints 


This single, smooth-functioning Lembo machine 
meets the requirements of countless convertors. 
Ruggedly built to Lembo precision standards, it 
handles webs up to 80” wide, and of all gauges. 


e@ Choice of steam or oil heat, pneumatic or hy- 
draulic pressure 


e Variable processing speeds—from 10 to 60 yards 
per minute 


e Continuous operation without stopping for splic- 
ing rolls 


e Can be equipped with unit for valley printing 


LEMBO FOUR COLOR PRESS 
For vinyl, polyethylene and other plastic 


films and coated fabrics. 


This Lembo Four Color Press features 
handwheel or motor controlled register 
units which assure accurate register at all 
printing speeds. All gearing is entirely 
enclosed for maximum operator safety. 
Repeats in patterns from 14” to 72” 
and larger on request. 


Other Lembo presses—surface, _ flexo- 
graphic, and rotogravure—are available 
for printing up to 12 colors in a single 
operation. 


PRESSES - EMBOSSERS: LAMINATORS:- ROLLERS 
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E. W. BLISS COMPANY 


ICKER’S 


TONS OF POWER 
IN SPLIT-SECOND Ge 


TIMING CYCLES 


PLASTIC MOLDING MACHINERY 
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cel, held 
POWER IN 
SPLIT-SECOND 


TIMING CYCLES HIGH PRODUCTION 
PLASTIC MOLDING MACHINERY 


The modern plastic molding machines illustrated 
here are representative of the many that use Vickers 
hydraulic equipment. Vickers hydraulic pumps are 
ideally suited to this type of machinery, providing 
dependable service and economy of operation for 
a wide range of cycling speeds and tonnage re- 
quirements. In addition, Vickers valving, which is suitable “s £ * 
for almost every pressure and control purpose, assures neuer dean, 
the unvarying control that means product uniformity. 
The fully automatic control provided speeds production 
and cuts costs. 





Flexibility is another important characteristic of 
Vickers Hydraulic Controls. The control cycle on Vickers- 
equipped machines can be altered easily to accom- 
modate changes in material characteristics and product 
requirements. Yet when established, the new control 
cycle is always followed precisely. Thus, a Vickers- 
equipped machine will provide the most economical 
production cycle for a wide variety of parts and 
conditions 

Vickers Hydraulic Controls can automatically pro- 
tect the machine against excessive pressure due to 
mechanical failure or improper material characteristics 
— against mistakes and abuse 

Vickers Hydraulic Controls are therefore important 
components of modern, high-production plastic molding 
equipment. 





VICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1400 OAKMAN BLVD. ¢« DETROIT 32, MICH 


Application Engineering Offices: + ATLANTA + CHICAGO AREA 
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Solenoid Operated Relief Sequence Pilot Valves Two-Pressure, 
Four-Way Valve Valves Valve (Plunger Type) Large-Small 
Volume Pumps 


Two-Stage Variable 
Hydraulic Pumps Delivery 
Power Unit Pumps 





LESTER-PHOENIX, INC. 


Solenoid Control 
Pilot Operated 
4-Way Valves 


Pilot Valves 
(Rotary Type) 








LAKE ERIE ENGINEERING CORPORATION 


LEWIS WELDING & ENGINEERING CORP. 


REED-PRENTICE CORPORATION 


Adjustable 
Flow Control 
Vaives 


Custom Built Hydraulic Power Unit 
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TONS OF POWER 
IN SPLIT-SECOND 
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F. J. STOKES 
MACHINE COMPANY 











STANDARD THE WATSON-STILLMAN COMPANY 
MACHINERY COMPANY 


this modern plant is devoted exclusively to the development, 


design and manufacture of Vickers hydraulic (oil) pumps and controls 








Mustrated here is the main plant in Detroit. Additional plants are located in El Segundo, 
Calif.; Joplin, Mo.; Omaha, Nebr.; St. Lovis, Mo.; Tulsa, Okla.; and Waterbury, Conn. 


VICKERS Incorporated 


1400 OAKMAN BLVD e DETROIT 32, MICH 
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mace y for compression mold- 
ing is used in the process where 
the molding material, in suitable 
form, is charged into a heated steel 
mold which is placed between 
heated platens of a press and may 
or may not be permanently fas- 
tened in place. 

Either loose powder or preforms 
may be used for loading the mold. 
Pressure is used to close the mold, 
thus compressing the material and 
causing it to flow into intimate con- 
tact with the mold surfaces. 

Upon further application of heat 
and pressure, the molding material 
cures to a hard, dense form. 

A compression press consists es- 
sentially of a ram in a cylinder or 
pot, the pot being tied to a resisting 
head member through strain or tie 
rods. A movable platen equipped 
with bushings, one for each strain 
rod, is mounted on the outside end 
of the ram, thus clamping action oc- 
curs between the top of this mov- 
able platen and the flat under-side 
of the press head. The ram is 
usually hydraulically operated, al- 
though a few mechanical toggle 
presses are in existence and one 
company makes a combination hy- 
draulic-pneumatic press. Hydraulic 
pewer is delivered either by a cen- 
tral accumulator system or by sepa- 
rate pumps for each press. 

Although many presses today are 
self-contained—that is, equipped 
with all controls as well as their 
own pumps—there are many plants 
which operate with a central pres- 
sure system which supplies hydrau- 
lic power for the entire plant. These 
central systems require high pres- 
sure pumps, low pressure pumps, 
and some type of hydraulic pressure 
accumulators. Three types of accu- 

‘ators are in standard use. In 

the accumulator piston raises a 
ivy weight against gravity, and 
> weight is adjusted to give the 
sired hydraulic pressure. In an- 
ther, the accumulator piston acts 

inst a compressed air piston of 
ich larger diameter, and the force 





exerted by the air produces the 
hydraulic pressure. In the third 
type, the water is pumped against a 
volume of compressed air in a tank. 

The different types of compres- 
sion presses are designated accord- 
ing to their method of control: 1) 
hand-operated, 2) semi-automatic, 
and 3) fully automatic. The designa- 
tion “hand-operated” indicates that 
the motions of the press are actu- 
ated by manually controlled valves. 
Such a press may be used with what 
is known as a hand mold, so-called 
because it is not permanently 
mounted in the press, but is re- 
moved from the press after the cur- 
ing cycle has been completed, and 
dismantled on a convenient bench. 
After the molded part has been re- 
moved from the mold, molding com- 
pound and inserts, if required, are 
placed in the cavity of the mold, the 
force plug is placed in position in the 
mold, and the entire assembly is 
manually positioned on the lower 
platen of the press. 

The hand-operated press may 
also be used with the two halves of 
the mold permanently assembled on 
the platens of the press. In this case 
the mold may be equipped with 
knockout pins which are actuated by 
the motion of the press; or the mold 
may be simple, requiring only a 
blast of air to remove the part. 

There are very few if any cases 
where a hand mold would be used 
in a semi-automatic press. In the 
great majority of cases the mold is 
mounted permanently in the press, 
and the only difference between the 
operation of this type mold in a 
hand press and in a semi-automatic 
press is that in the case of the semi- 
automatic press the operator starts 
the molding cycle by pressing a 
button or other control, and the 
complete cycle of mold closing, cur- 
ing, and mold opening proceeds 
without further operator attention. 
The cycle, however comes to a 
dead stop after the mold is open, 
and it is necessary for the operator 
to recycle the machine manually 
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after the molding material has been 
loaded in the mold. All types of 
auxiliary equipment, such as knock- 
out pins, side angle draw bars, etc., 
can be included in this semi-auto- 
matic cycle arrangement. 

In the case of the fully automatic 
press, no operator attention is re- 
quired. All functions of molding, 
from material loading to part-ejec- 
tion, are completely automatic. 


Press Types 


Any one of these types of presses 
can be further considered as up- 
ward-acting, downward-acting, and 
angle presses. In the case of the up- 
ward-acting press, the hydraulic 
ram moves upward and the hydrau- 
lic cylinder or pot is mounted in the 
base of the press. In the second or 
downward-acting type, the pot is 
mounted on the head of the press, 
and the moveable ram goes down- 
ward to clamp. The angle press is 
somewhat different in that it con- 
sists of either an upward- or down- 
ward-acting mold clamp, tied to a 
horizontal-acting hydraulic ram and 
cylinder assembly. This special type 
of press is used for certain molding 
jobs which require mold opening in 
more than one direction. It may also 
be used for transfer molding. 


Press Capacity 

Certain specifications for 
pression presses are more important 
than example, 
compression presses are rated as 
having a capacity of “X” tons. For 
example, a 150 ton press will have a 
clamping pressure of 150 tons be- 
tween its moveable platen and the 
head of the press when operated at 
the specified hydraulic pressure. 
Because of the factor of safety 
which is designed into the various 
elements of most hydraulic presses, 
this pressure can be raised some- 
what, thus increasing the tonnage. 
In the majority of cases, however, 
accumulator-operated presses are 
designed to operate at hydraulic 
pressures of 2000 to 2200 p.s.i., in 


com- 
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the case of self-contained sses 


BROSITES OVENS and DRYERS || ii iyataitic pressure na 


@ SIMPLE AND FAST TO OPERATE by the pumping equipment illed 


MODEL NO. 1 by the manufacturer. Pri 
Single Door: Width 2414” available today in capaciti: 
Five trays 15” x 22” tons upwards to as high as 30) tons 

x 2% The platen area of a compression 
press indicates the maxim size 
mold which can be mounted in the 
press. In some cases, of course, 
molds somewhat longer or wider 
than the platen area can be operated 


in a press with a portion of the 


are 
m 5 





Height 50”—Depth 28/4” 
Heating Element 1800 
watts. 
Thermostatic Control 
100° to 300° F. 


MODEL NO. 2 
Double Door: Width 48” 
Height 50”—Depth 284” 














Ten trays 15” x 22” 


Heating 


x 244” 
Element 3600 
watts. 


Thermostatic Control 


MODEL NO. 3 


Double Decker: 
Width 48” 
Height 682”— 
Depth 28144” 
Twenty Trays 15” x 
22” x 2K4” 


Model No. 3 is two 
Model 2 units placed 
one above the other. 
They can be oper- 
ated independently of 
each other and the 
top unit can be used 
in reverse position 
whenever desired. 


100° to 300° F. 


RUGGED, made _ to 
last . . . EFFICIENT, 
economical to use 


The trays are of such 
size and design to 
hold approximately 10 
pounds of the average 
material when placed 
to a depth of about 
one inch. Special trays 
of expanded metal 
allowing greater circu 
lation of heat can be 
supplied and are rec- 
ommended for the pre- 
heating of pellets and 
other solid objects. For 
special uses the trays, 
or the entire unit if 
required, can be made 
of stainless steel, 
monel metal or nickel. 
Sturdy in construction, 


built of steel sheeting, carefully and thoroughly insulated with rock-wool insulation 
placed between the inside and outside shells of the dryer. Mounted on casters for 
easy movement from one location to another in the plant. Each unit is equipped 
with thermostat to automatically control temperature of the oven. A light indicates 


when unit is in operation. 


@ JUST PLUG IN AND TURN THE SWITCH 


DE MATTIA 
GRANULATOR 


For the uniform grinding of 
Vinylite, Geon and all hard 
thermoplastics. Capacity: 200 
Ibs. per hr. 3 .P. motor 
with double V belt drive. 
Four Steel Chopper Blades. 
Roller Bearings with Posi- 
tive Seals. Screen with 4” 
openings. 


DE MATTIA 
Bench Model 
GRANULATOR 

For at-the-machine operation 
(Can also be supplied with 
base for floor mounting). 
Capacity: 75 lbs. per hr. 2 
H.P. direct connected motor. 
Roller Bearings with Positive 
Seals. Screen with 11/32” 
opening. 


DE MATTIA 
CHUNK CUTTER 


For low-cost salvage of 
larger slugs and chunks and 
molded pieces too tough for 
the average sprue and scrap 
grinder. Capacity: over 150 
Ibs. per hr. 3 H.P. motor in 
base. Double V belt drive. 
Roller Bearings with Positive 
Seats. 


DE MATTIA INJECTION MOLDING MACHINES 


BROSITES MACHINE COMPANY in: 








mold projecting outside of the platen 
area; however, this method of op- 
eration is not to be recommended. 
Because of the very high molding 
pressures used, the portions of the 
mold projecting outside of the platen 
might tend to bend slightly, causing 
excessive flash and poor cut-off. 

The “day-light” opening refers to 
the maximum possible space ob- 
tainable between the inside of the 
head of the press and the movable 
platen. 

Ram travel, as its name suggests, 
refers to the maximum possible 
movement of the hydraulic ram. 
This is of special importance in the 
case of deep-draw molded parts; for 
example, a press with a ram travel 
of 10 in. could not be used with a 
molded part which was deeper than 
slightly under 5 in., because there 
would be no way to remove the part 
from the force plug or cavity unless 
the two mold halves were separated 
by more than 5 inches. 


Transfer Molding and Presses 


A compression press can be sim- 
ply converted to transfer molding. 
In this case, a second movable 
platen or bolster plate is mounted 
between the ram platen and the 
head. A transfer pot or chamber is 
mounted on the top of this moveable 
bolster plate, and a fixed ram, the 
outside diameter of which is slightly 
smaller than the inside diameter of 
the pot, is mounted under the head 
of the press directly above the pot. 
A sprue bushing, which serves to 
deliver the material from the trans- 
fer pot to the mold, is designed so 
that it will go through the bolster 
plate and screw into an opening in 
the bottom of the transfer pot. 

In this type of transfer molding, 
the mold clamp available depends 
upon the diameter of the transfer 
pot, since the only force available 
for both mold clamp and transfer- 

(To page 294) 
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LATROBE STEEL 





LATROBE STEEL CO., Latrobe, Pa. 
Please send your CASCADE Bulletin fo: 
NAME _ 

FIRM NAME____ 

POSITION. 

ADDRESS 

city 


LATROBE 











Ml New 300T-12/16 and 400T-16/20 oz. 
models combine speed and ruggedness 
with extra molding capacity 


10D-8 oz. “REED” — the widely ac- 
claimed “workhorse” of the plastics 
industry — over 1830 in operation 


“REEDS” 





Internationally preferred “Reeds” com- 
bine ruggedness and molding efficiency 
with ease of operation and maintenance. 
Design features such as positive mechani- 
cal mold locking pressure, new-type heating 
cylinders with ceramic elements and strong 


wares yr — eal high-speed tie-bar construction make Reed-Prentice 
automatic molding of small items com- 


pletes dry cycle in 6 seconds machines the best investment for profit- 


able production of thermoplastic parts. 
Reed-Prentice welcomes the opportunity 
In 848 molding plants throughout the to help solve your injection molding prob- 
world, over 3,000 Reed-Prentice injection lems. Please feel free to call on us, 
molding machines set the production pace To receive descriptive literature on all 
for the plastics industry. “Reeds”, send for Catalog #54. 





AMERICAN REPRESENTATIVES CANADIAN REPRESENTATIVE BRANCH OFFICES 

Houston . Steel & Machine Too! Sales Co. DAWSON-RHOADES-THIBODEAU MACHINERY CO. 75 West St., New York 6, N. Y. ‘ 
Seattle & Spokane . . Star Machinery Co. 149 Main St., E. 1105 Dominion Square Bldg. 1213 West 3rd St., Cleveland 13, Ohio 
Minneapolis Chas. W. Stone Co. Hamilton, Ontario 1010 St. Catherine St., West 4001 N. Elston Ave., Chicago 18, Illinois 
Los Angeles. Western Molders Supply Co. Canada Montreal, P. Q., Canada 2842 W. Grand Blvd., Detroit 2, Michigan 
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450T-20/24 oz. “REED” produces 
“shots” of 24 oz. or more through 
built-in stuffing arrangement 


600T-32/48 oz. model-designed for 
large area and deep draw molding — 
has 24” stroke and projected casting 
area of 300 sq. in. 


.-e the World’s Foremost Machines 
for Economical, 


SPECIFICATIONS 


Mold clamping 
pressure, tons 
Mold clamping stroke 
Platen size (WxH) 
Diameter of tie bars 
Space between bars 
Rated casting 
area, sq. in. 
Plasticizing capacity, 
lbs. per hour 
Dry Cycle time, 
seconds 


EXTRA-CAPACITY Molding 


175T- 
4/6 


10D-8 


300T- 
12/16 


400T- 
16/20 


450T- 
20/24 


600T- 
32/48 








175 
5-8” 
22 x 24%" 
. og 
13% x 1342” 


75 


75 


6 


275 
10%” 
21 x 25” 
3%" 
11% x 14%" 


125 


100 





12 


300 
72-12%" 
29 x 3212” 

4! 

15 x 20%” 


150 





400 
8-14" 
38 x 36” 
42" 
23% x 2342" 


175 


125 





14 


450 
16” 
45 x 40” 
5” 
22% x 2512" 


200 





MAIN OFFICE * 677 CAMBRIDGE ST., WORCESTER 4, MASS. 


600 
24” 
54 x 45” 
6" 
2612 x 3042” 


300 





®eecoeoo REED-PRENTICE CORP. 

















ring is derived from the single hy- 
of the Thus, 
whenever a mold is designed for 
this type of 


draulic ram press. 


transfer molding, a 
compromise must be made between 
transfer pressure and mold clamp, 
because of the inverse reaction. 

Compression presses can be used 
for laminating; however, in order to 
laminate sheets economically, most 
companies use multi-platen presses. 

Compression presses have also 
been converted so that they may be 
used for injection molding. This type 
of conversion is very similar to that 
used for the transfer molding de- 
scribed above, except that the trans- 
fer or injection pot is equipped with 
a torpedo or spreader so that the 
plasticizing capacity is sufficient to 
plasticize the granules. 

A transfer press is essentially a 
compression press equipped with an 
auxiliary hydraulic 
ram. The clamping ram of the press 
may be either upward- or down- 
ward-acting, with the transfer ram 
operating in a direction opposed to 
it. An angle press may be used for 
transfer molding, in which case the 
molding material may be trans- 
ferred into the mold either by the 
vertical-acting ram or the horizon- 


additional or 


tal-acting ram; the second ram acts 
to open, close, and clamp the mold. 

The use of a two-ram or trans- 
fer press for this type of molding 
permits the use of more cavities in a 
mold than it is possible to use in a 
single ram compression press con- 
verted to molding. This 
condition is made possible since the 
total available clamping capacity of 
the press is entirely used for clamp- 
ing, whereas in the case of the sin- 
gle ram transfer method, a sizeable 
portion of the clamp ram’s tonnage 
is used for transfer pressure, and is 
thus lost to the clamp action. 

Although the two-ram type press 
can be used with the transfer set-up, 
making use of a separate transfer 
pot, it is generally used with what 
is known as pressure-type transfer 
molds. This type of mold has the 
transfer pot built directly into one 
half of the mold. The diameter of 
this pot is slightly larger than the 
diameter of the transfer ram. 

With the transfer ram in the 
withdrawn position, preforms of 
molding compounds are dropped in- 
to this hole, and the action of the 
transfer plunger causes the material 
to flow through the runners and 


transfer 
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gates into the cavities of the mold. 
With this design, no sprue is used, 
and because of this fact, when the 
mold is open a complete shot in- 
cludes not only the parts and run- 
ners, but also the cull disk. 

Although there is no theoretical 
limit as far as size is concerned, the 
tonnage of transfer presses does not 
approach that of present-day avail- 
able compression presses. In fact, 
there are few if any transfer presses 
today over 500-ton capacity. 


Other Equipment 

There are two types of preform 
presses. One is known as a single 
stroke, so classified because it makes 
use of a single vertical-acting ram, 
either hydraulically or mechanically 
actuated, for compressing powdered 
material into a compact preform. 
The second is known as a rotary 
unit, since it incorporates a set of 
multiple dies rotating around a cen- 
tral axis. In operation, the vertical 
action of each die is actuated by 
properly shaped cams. 

There are two general types of 
preheaters used to pre-condition 
thermosetting compound before it is 
compression or transfer molded. 
One is the oven type, which gains 
its heat either from steam coils cir- 
culating hot air, or infra-red lamps. 


This type of preheater also do 
as a pre-dryer. Preforms ca 
handled in a standard oven ty; 
unit equipped with drawers w 
permit dry air to circulate f: 
about the preforms. If the mat: 
to be preheated is in a powder f 
however, a rotating can type of 
must be used. In such a unit 
powder is constantly agitated, eli 
nating the possibility of the out 
layer of powder becoming over- 
heated and setting up before all the 
material has been conditioned. 
High frequency preheaters oper- 
ate on the dielectric principle; that 
is, they make use of the dielectric 
constant of preformed molding com- 
pound which causes the material to 
heat uniformly throughout its mass 
when it is used as the dielectric of 
a condenser. Standard high fre- 
quency preheating equipment of this 
nature is available in varying ca- 
pacities up to 15 kilowatts, which 
size will raise the temperature of 
12 pounds of thermosetting material 
from ambient temperature to 250 
F. in one minute. This method of 
preheating has made transfer mold- 
ing far more efficient and has 
greatly speeded up compression 
molding cycles. It also has made 
possible the molding of 
heavier sections. 


much 
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ANUFACTURERS of injection ma- 

chines during 1953 had about 
all they could do to keep up with 
demand. Sales figures compiled from 
confidential reports show that 55% 
more machines were sold during 
1953 than in the previous year. This 
increase was fairly uniform right 
across the “capacity” board, with the 
one exception of the smallest size 
range, up to 24% ounces. 

Another marked trend has been 
the large number of machines in- 
stalled which can be run on fully 
automatic cycles. In many cases the 
speed of operation is so fast that the 
ejected pieces must be dropped 
into water immediately after ejec- 
tion to avoid distortion. Of course, 
not every molded part can be run 
fully automatically but most mold- 
ers having automatic machines in 
their plants bend every effort to 
design new molds so that they can 
be run without an operator in at- 
tendance at each machine. 


Even the very large machines 
have been speeded up. For example, 
one manufacturer has a machine on 
the market with a claimed injection 
speed of 200 oz. in 3 seconds. 

Another new machine has what 
amounts to a twin screw extruder 
replacing the conventional injection 
ram and cylinder. The worms not 
only rotate but are also free to ad- 
vance and retract in the cylinder. 
Thus, as the worms rotate, material 
is forced ahead through the heated 
cylinder and as the cylinder fills th« 
worms are forced backward until 
the required load is ahead of them 
Rotation then ceases and injection is 
accomplished by advancing the 
worms and forcing the plasticized 
material into the mold. 

Nearly all machines are now 
equipped with “low pressure clos- 
ing,” with the “high” on the clamp 
not being applied until the mold is 
within a few thousandths of the ful 
closed position. This feature elimi- 
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nold damage due to faulty 
1 or a small amount of flash 
ing on the mold. 
1ew electronic temperature 
unit, now standard on 
anufacturer’s extruders, will 
be available for installation 
ection machines. The power is 
s on when this controller is 
thus eliminating that portion 
iperature variation due to the 
nd on” cycle. Additional elec- 
featurers are said to make 
highly accurate temperature 
| with practically no variation 
the preset temperature. 


Basic Elements 

An injection machine consists of 
two basic elements. One, the injec- 

. cylinder, serves to heat ther- 
noplastic molding material to a 
plasticized state and force or inject 
it with relatively high pressure 
through a nozzle into a mold, the 
two halves of which are clamped in 
the closed position by the second 
basic machine element, the mold 
clamp. This second element not only 
serves to clamp the mold closed, but 
also to open it and eject the molded 
part, and to reclose the mold for the 
start of the next cycle. 

Recently a third element, a pre- 
plasticizer, has been added to many 
injection machines. Its function is to 
heat the material to a plasticized 
state and deliver it to the injection 
cylinder ready for molding. With 
the addition of this third element, 
the injection cylinder is not re- 
quired to heat the material from 
ambient to molding temperature, 
but only to hold it at the tempera- 
ture at which it is delivered from 
the pre-plasticizer. 

There are several possible com- 
binations of the injection end and 
the clamp end of injection machines. 
A mold clamp operating horizontally 
may be combined with either a hori- 
zontal- or a vertical-acting injec- 
tion end; a vertical clamp may be 

mbined with either a vertical or a 

izontal injection end, 

In a basic machine not equipped 

1 a pre-plasticizer, the injection 
| consists of an injection cylinder 

h a torpedo or spreader mounted 

a fixed position in the delivery 

of the cylinder; an injection 
ton mounted in the feed end of 
cylinder; a material hopper; and 
adjustable material feeder de- 
(To page 298) 
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Model ‘'1000-B” 
Recorder, portable type. 





TEMPERATURE 
RECORDING... 


Newly designed, Model “1000” Auto-Lite Re- 
corder gives permanent proof of temperature be- 
havior. e 6” clear reading chart; various standard 
ranges from minus 40°F. to plus 550°F. e 3 stand- 
ard Recorder types for wall mounting or portable 
use; choice of 24-hr. or 7-day cycle. e Electric or 
mechanical chart drive. ¢ Cycle indicator for re- 
frigeration applications shows on and off time of 
compressor motor. @ With capillary tubing for 
remote reading. Priced from $49.50. 

Send for new catalog describing many styles of 
Auto-Lite temperature Recorders and Indicators. 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 
TOLEDO 1, OHIO 
NEW YORK * CHICAGO + SARNIA, ONTARIO 


Tune in ‘‘SUSPENSE!"’...CBS Radio Mondays...CBS Television Tuesdays 
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There is a #ATSON-S7ULMANW machine 





Bh ho et LL LA 


wh oe 


molding presses, you will find that in Watson- 
"Silman “Completeline” there is a model that will fit 
the job—production-wise and economy-wise. 


Leading plastic manufacturers, using batteries of W-S VERTICAL “sue st MOLonte 


Hydraulic Presses for a wide range of plastic products 
and components from super-size to miniature, have high 
praises for their ruggedness—production efficiency — 
ease of operation and maintenance. 


Take the first step towards perfection in plastic molding. 
Write today for our latest catalogs. 


See the new 5-Oz. in operation 
at the Plastics Exposition, Booth 723 June 7-10 


COMPRESSION MOLDING TRANSFER MOLDING 
50 to 1200 Tons 30 to 1200 Tons 


THE WATSON-STILLMAN COMPANY 


DIVISION OF H. K. PORTER COMPANY, INC. 
150 Aldene Rd., Roselle, New Jersey 
Foreign Sales Representatives: OMNI PRODUCTS CORP., 460 Fourth Avenue, New York 16, N. Y. 
Correspondents Throughout the World 


for every plastic molding need! 























Plastics 





For Vacuum Forming 


Faster vacuum forming—with over- 
all cycles as low as 30 seconds—is now 
a practical reality thanks to the eff- 
ciency of newly developed heating 
techniques employing GLENN STAR 
INFRA-RED HEATING PANELS. 


Maximum flexibility and _ highest 











production is a direct result of using these superior heating panels. 
With them, temperatures up to 900°F. are easily selected, easily 
maintained, and simply timed. 


Custom Designed Panels 

Each installation of GLENN STAR INFRA-RED HEATING 
PANELS is constructed to meet customer’s needs, thereby insuring 
high intensity radiation where it is most needed. 

Long infra-red wave-lengths are absorbed efficiently by all colors 
and textures, making them ideal for use with conveyors and tunnels 
in every type of radiant heating application. 





Conduction Heating 


For application of heat by conduction, shock-resistant GLENN 
STAR SAFETY HEATERS® provide long-lasting service mini- 


mum maintenance and expense. 
Engineering Service 
We will gladly provide valuable data 
and suggestions that will insure the best 
heating application for your purpose. 
Our NEW 1954 CATALOG will be sent 


on request without obligation. 

* REG. U.S. PAT. OFF. 
GLENN ELECTRIC HEATER CORPORATION @ 
CAnal 6-7301 254-258 Canal Street, New York 13, N. Y. 
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vice. The injection pisto oper- 
ated by a separate hydra cylin. 
der. Electrical resistan units, 
either spirally or sleey apped 
around the outside of th ection 
cylinder, serve to delive: @ ree 
quired heat. In some case e tor- 
pedo or spreader is also lipped 
with electrical heating elements. 


The Spreader 


The feeder device delivers a pre. 
determined amount of granular 
thermoplastic molding compound to 
the feed end of the injection cylin- 
der, where it is forced towards the 
delivery end by the injection piston, 
As the solid cylindrical mass of 
molding compound is forced from 
the feed end towards the delivery 
end, it is broken up into many com- 
paratively small sections by the 
spreader. There are a number of 
spreader designs, but the purpose of 
all of them is to cause the thick 
mass of granular material to sepa- 
rate and flow through a multiplicity 
of small channels or thin sections, 
thereby permitting the delivery of 
uniform heat to all portions of each 
charge. The action of this spreader 
also causes the material to become 
uniformly plasticized in a short 
period of time. 

The clamp end of the machine 
may take a variety of forms, but 
basically all clamps operate by two 
different methods. In the case of 
the fully hydraulic clamp, the open- 
ing and closing motions of the mold 
as well as the application of full 
clamping pressure, are accomplished 
by hydraulic means alone. A suit- 
able hydraulic cylinder and ram, se- 
curely mounted on the machine base 
and coupled to the injection end by 
sturdy strain rods, perform these 
functions with no additional me- 
chanical devices, Other types of ma- 
chines use a combination of hy- 
draulic and mechanical means for 
mold movements and clamping ac- 
tion. Various types of mechanical 
toggles are actuated hydraulically, 
and in practically all machines of 
this class only the various motions 
are operated hydraulically; the 
clamping pressure is supplied by the 
action of the toggles locking into the 
closed position. 


Pre-plasticizers 


Pre-plasticizers are of two basic 
types. One is essentially a screw 
type extruder while the other 3 


Machinery and Equipment 
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Hartig Extruders 


HARTIG 
ENGINE & 
MACHINE CO. 


948 HILLSIDE AVE. 


HILLSIDE, NEW JERSEY 

















very similar to and operates in al- 
most the same manner as an injec- 
One variation of this 
type delivers a complete charge of 
pre-plasticized material to the in- 
jection chamber with one stroke of 
piston; another 


tion cylinder 


the pre-plasticizer 
design operates more like a piston 
pump, and requires several strokes 
delivery. All types are 
connected to the injection cylinder 
so that as 
they force plasticized material into 
ahead of the 


injection piston, the pressure of this 


for complete 


near the delivery end, 


the injection cylinder 


material causes the injection piston 
to retract. 

All commercial injection machines 
are self-contained, in that they are 
equipped with their own separate 
hydraulic pumps which supply the 
necessary pressure for injection, 
clamp, and pre-plasticizer operation. 
They are also equipped with auto- 
matic timing devices, which permit 
a wide variation of elapsed time for 


all motions of the machine. 


Temperature Control 

One of the most important factors 
in the production of satisfactory in- 
jection molded parts is the accu- 
racy of the temperature controlling 
equipment. Such temperature regu- 
lation is facilitated by innumerable 
special devices of varying degrees 
of complexity. Some merely provide 
indication to the operator, 
who regulates the temperature ac- 
cordingly; this type of unit is only 
used on comparatively small and 
simple injection machines. Most pro- 


visual 


duction units make use of three 
zones of heating on the cylinder, 


each with its own pyrometer con- 
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COURTESY EASTMAN CHEMICAL PRODUCTS, INC. 
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troller, so the temperature differen- 
tial between the zones can be ad- 
justed to suit the type of plastic 
and the speed at which the material 
is being forced through the injec- 
tion cylinder. 

The controllers used with injec- 
tion machines all employ thermo- 
couples as the primary measuring 
element. Although some machines 
have simple on-and-off controllers, 
actuated by thermocouples, the ma- 
jority of production machines today 
are controlled by the proportioning 
type of instrument, which permits a 
very close control of temperature. 
A proportioning type instrument 
senses a rapid rise in cylinder tem- 
peratures, and cuts off the power 
from the heating elements before 
the temperature has risen to its set 
maximum. It also operates in the re- 
verse manner, turning on the power 
to the heating elements before the 
temperature has dropped to the de- 
sired minimum. This type of opera- 
tion greatly reduces the tempera- 
ture swings which are encount2red 
when simple on-and-off tempera- 
ture control units are used. 

Some machines make use of ad- 
justable rheostat or Variac units, 
which, when used in conjunction 
with a watt-hour meter, permit the 
operator to adjust the amount of 
current delivered to the heating 
elements to a predetermined amount. 
This type of set-up also makes use 
of proportioning type instruments, 
but as a general rule the on-off con- 
trol of the porportioning instrument 
is only used for a percentage of the 
total heating elements used on the 
machine. 

In addition to equipment for the 


IT 1_FOR_THERMOCOUPLE 





control of temperature on the i: 
tion machine, the successful m: 
uses specialized equipment to « 
trol the temperature of the mol 
self. There is no set rule for n 
temperature, since different ty, 
of parts with different wall secti 
molded of different materials, 
quire widely different mold t 
perature settings. In fact m: 
times one half of the mold must 
held at a temperature quite differ- 
ent from that required for the oth: 
half. 

No longer is it satisfactory for the 
molder simply to circulate tap water 
through his molds if he expects to 
get optimum production. Many types 
of self-contained units are available 
for mold temperature control. They 
range from the simple circulating 
pump, which is actuated by a ther- 
mostat in the mold, to more complex 
machines equipped not only with 
heating elements but also with cool- 
ing units of various kinds. With such 
a set-up the operator can add heat 
to the circulating liquid or withdraw 
it, according to the requirements. 


Weigh Feeders 


One of the most important varia- 
bles affecting excess material con- 
sumption as well as uniformity of 
molded parts is the control of pres- 
sure on the material in the mold. 
Bottoming the injection piston at 
each stroke has become the most 
common method of controlling this 
variable. To successfully bottom 
each cycle, it is necessary that each 
charge weigh exactly the same. 

Several devices are now available 
for accurately weighing each charge 

(To page 304) 
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Sectional view of a conventional type of injection machine, including mold and mold parts at the left 
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All of these products are made 


with reliable nf extruders 


@ simplified installation @ high thrust capacity 


@ vunexcelled versatility @ rapid changeover 
@ superior heat control @ world-wide reputation 


MPM extrusion equipment is widely used throughout 
the world . . . a tribute to its economy, reliability end 
productiveness. If you are interested in ease of operation 


and absence of spoilage, it will pay you to investigate 





31/,"" MPM extruder = 


these superior machines. A visit to our plant will J __8” tube die, extra control housing 
enable you to evaluate the many advantages of 


their design and construction. 
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njection capacity per snot 
ycies per hour 
per fh plus plasticizing capacity 
10 square inches of area plus 
ial hopper capacity—40 Ibs 
1 6" 


... for the Best in 


* Completely Automatic 
* Revolutionary Design 


If you are buying a new plastic injection mold. 
ing machine, either fully automatic or hand 
operated, first investigate a Moslo. Here js 
America’s most popular molding machine 

available in a model from a %4 ounce to 4 ounce 


injection capacity. 


Everywhere, Moslo machines are receiving wide 
acclaim for their outstanding performance and 


fine results. 


Model 75 Model 80 


* 2-3 oz. injection capacity per shot © 3-4 oz. injection capacity per shot 
* 740 cycles per hour 780 cycles per hour (dry run) 
© 50 Ibs. per hr. plasticizing capacity 
: 75 \Ibs 
Molds 40 square in. of area 
© 50 Ibs. capacity of material hopper 
This machine is available with mold arrangement 60 Ibs. capacity of material hopper 


ond cycle to fit requirements of mold opening ” 
from 8 to 16 inches Mold opening 8 


per hr. plasticizing capacity 


Molds 60 sq. inches of area 














Model HC 75 
HYDRAULIC MINIJECTOR 


* Mold size 6” x 5” x 


5.5 ibs. per hr. plas 


ticizing Ipacity 


® Molds 6 sq. in. of 
crea 


© 4 Ibs capacity of 
material hopper 


© Vickers hydraulic 


pump equipment 


* Ideal for small parts 
and die tryouts 


EL 





3/44 OUNCE HAND OPERATED MINIJECTOR DUPLIMATIC MINIJECTOR 


* Ideal for schools, lab © 2% oz. in- 
oratories, die tryout and jection capacity 
for making small parts per shot 
© 450 cycles 
© ¥%, oz. injection capac per hour (dry 
ity per shot run) 

is - © 35 Ibs. plas- 
* Mold size 6, x2 x ticizing capac- 
25,” ity of material 
cylinder _ F 
© 4 Ibs. capacity of ma «20 sq in 
terial hopper maximum mold 
casting area 
* Thermostatic control ¢ 25 Ibs 
up to operating temper 
ature 100° to 600 


ca- 
pacity of mo- 

terial hopper 

* Available either as a 2 Mate ” — 

bench model or floor ing 2% 

model This is the machine that has become 
standard in electrical industry for insert 
work. Especially suited for high speed 
production of molded cord plugs, switch 
parts, etc. 


Molding at its BEST 








Plastic Injection Molding Machines 


; Greatest Value for Dollar Invested 
« Meet or Exceed All Rated Specifications 


Moslo machines are setting new and higher 
standards of quality production for many types 


of plastic molding operations. 


[hey are equipped with the latest in automatic 
controls, are ruggedly constructed, and operate 
at a speed that makes profitable production pos- 
sible year after year in all lines of the plastic 


molding industry. 


In addition to a reasonable initial investment, 
substantial savings are also made in mold cost, 


since large expensive molds are not required. 


So if you are molding in plastics it will pay 


you to investigate a Moslo machine. 


We invite your inquiry—write today for addi- 


tional information. 





Model 80 


Model 73 


MOSLO MACHINERY COMPANY 


2443 PROSPECT AVENUE ¢ CLEVELAND 15, OHIO 


EAST AST REPRESENT 


REPRESENTATIVE 


Mosl« 
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Typical particle size curves... 
before and after processing 
material on the “ENTOLETER”’ 
Impact Mill 


Belt Drive “ENTOLETER” Im- 
pact Mill equipped with 25 HP 


» 


High Productivity Rates per HP 
expended 

Narrow Particle Size Range... 
reduces quantity of “super fines’’ 
Minimum Product Heating .. . 
refrigeration rarely required 
High Impact Velocities . . . to 
25,000 feet per minute depend- 
ent on application 
Capacity...up to 10,000 pounds 


per hour or higher on friable 
materials 


a unit processing over 4 tons per hour occupies less than 14 square feet 


SIMPLIFIED MAINTENANCE... 


the single rotor and impact segments are readily removable for re- 


placement 


LABORATORY RESEARCH and DEVELOPMENT... 


Possibilities for new “ENTOLETER” Impact Mill applications are being 
worked on continually in our laboratory in New Haven. We shall be 


glad to process samples and return them to you for your evaluation. 


The trademark “ENTOLETER" is your g 





ENTOLETER DIVISION 


Car Heatir 


DIXWELL AV 


. 


Tahalale 


NEW HAVEN 4, CONN 





of material. They are 
matic and are designed 
mounting on the hopper « 
jection machines. The shot 
well as the speed of ope: 
be adjusted over a wide 
The use of such equipm 
nates the bulk factor prob 
relates to uniformity of ch 


Granulators 


All successful injection ders 


require one or more granulators o 
scrap grinders to regrind the sprues 
and runners from each shot so that 
the salvaged material can be fed 
back into the injection 
Many molders have a small! granu- 


machins 


lator installed near each injection 


machine; with such a set-up th 
scrap may be granulated and imme- 
diately fed back to the machine by 
the operator. 

In the cutting chamber of a typi- 
cal granulator is a motor-driven ro- 
tor containing revolving solid tool 
steel knives, which cut against fixed 
stationary knives that are set at a 
slight angle in the granulator hous- 
ing. The bottom of the housing con- 
sists of a perforated screen. The siz 
of the holes determines the maxi- 
mum size of the particles leaving 
the machine; as a general rule, 
screen with a %i«6 in. mesh are used 


Coloring and Compounding 

Because many molders are color- 
ing and compounding their own ma- 
terial, the use of extruders for this 
type of operation is becoming quite 
popular. Furthermore, since pellet- 
ized material 
for molding than granular material, 
the molder who is compounding by 
this method requires a_ pelletizer 
The compounding by extrusion op- 
eration results in the production of 
rods of round or square stock, which 
must be cut into uniform lengths 
For some materials, this can be don 
right at the face of the die, by means 
of a rotary knife which wipes across 
the die. Other 
cooling before cutting. For such ma- 
terials a specialized pelletizer must 
be used. This consists of a set of ro- 
tating knives, the speed of rotation 
of which may be varied in order to 
vary the length of the pellet. A 
driven roller-type feed device is 
used to draw the cooled extruded 
rod stock into the pelletizer, and 

force it through cutting blade 
(To pag 308) 


is more satisfactory 


materials requiré 
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) ==) Specializes in the Design and 


Fabrication of Processing Equipment 








to meet Your Specific Requirements 








1. PLASTISOL COATING SYSTEMS 


ranu- The application of high solid vinyls to webs is accomplished with 
‘ction H d IOI integrated coating, fusing and embossing systems for produc- 
l0l Coating an ing a multitude of end products. 


D the 
Handling Systems 2. ORGANOSOL COATING SYSTEMS 


for These IOI systems apply organosol dispersions in volatile solvents 
to webs at high production rates to produce artificial leathers, 
pressure sensitive tapes, book cover cloths, etc. 


typi- 
n ro- 
tool 
fixed 
at 3 3. HYDRASOL COATING SYSTEMS 
ous- For the application of water dispersions of various resins, such as 
con- vinyls, rubbers or neoprenes, to various webs for such uses as 
» size paper backup for tapes, decorative papers or industrial fabrics. 


1aXl- 


oy 4. IMPREGNATION SYSTEMS 
used For the continuous saturation and impregnation of one or several 
webs under complete process control using polyesters, latices, 
9 varnishes and silicones—for many important industrial products. 
lor- 
ma- 5. CONTINUOUS EMBOSSING SYSTEMS 
this For handling and engraining heavy coated papers or fabrics with a 
Juite wide range of embossed patterns. Single or double roll units are 
llet- available for embossing independently or in combination with 
tory coating systems. 
rial, 
z by 
izer 
op- 
n of 
hich 
sths 
lon 


me 7. PLASTIC & RUBBER EXTRUDERS 
IOI Extrusion Machines are designed to work perfectly with IOI 
film handling machinery, IOI high speed wire handling equipment 
and related process machinery. 


6. LAMINATING & COMBINING SYSTEMS 


Many end-use materials are combinations of different webs. These 
IOI systems laminate multiple plies of different webs to produce a 
laminated material of special characteristics for the packaging 
industry. 


INDUSTRIAL G&S OVENS, INC. 


Aa 
13817 TRISKETT ROAD ™ CLEVELAND 11, OHIO 








ESSENTIAL ELEMENT IN KEEPING YOUR PRODUCTION COSTS COMPETITIVE 


Extruder Liners 


eit wl 


NOTE: 
Equipping extruders with 
Xaloy liners can be a 
positive force in improving 
competitive position. Xaloy liners 
not only step up production, but 
also make possible important cost 
savings. Specify for original 
lite ; - equipment and replacements. 
PERFECT ~4 ‘ 
BOND 


Ua loy 


a ferrous alloy surfacing of 


Write for Engineering 
and Production Data Book 


i Maloy: 


© sendesees ay rays. INDUSTRIAL RESEARCH LABORATORIES 
surfacing of exceptional ~" VISION IRPORATION 


OF HON 
corrosion resistance ; : 


t Slauson Avenue Angele 











BAILEY PLASTIC MACHINERY 


THE BAILEY RIBBON BLENDER AND MIXER 


When load does not exceed recommended 
capacity there is no floating of materials on the 
top or in corners of the Bailey Mixer . . . no 
dead spots in the mixing operation 

Mixing capacity is based on cylindrical volume 
of mixing element and is maximum for whicl 

. machine should be used. Bailey Mixers 
\ are available to any desired specifications 
DUNDED CORNERS y «x Special construction available to meet 
more r sanitary code requirements of the City of 
g to pre- “4 New York. 
formula- g & ~~ Mixer sizes are available from 12” dia 
1’6” in length, capacity per charge 1 cu. it. 
or 7.5 gals., to 66” dia 
14’0” long, capacity 335.00 


WILEY RIBBON BLENDERS pata te a 
for PRE-PLASTICIZING 


re-mix before loading into your Banbury, calender ve 
shortening cycle time... increasing production < MAGNETIC GRATE SEPARATORS 

s expensive Machines from simple mixing jobs. Here is The Magnetic Grate consists of highly 
ite construction with the very latest improvements in design. Center dis- saturated Alnico No. 6 permanent type 
efficient combinations of ribbons and paddles on mixing element assures magnets and in 
thorough intimate mixes with minimum power. Element design facilitates q tervening steel 
internal surfaces PHITIE AL iL! bars. Placed in 
ver Sei iled with neoprene or suitable packing. Labyrinth seal with tongue the throat of 
body fitting into groove on cover assures dust-tight seal entire life of mixer. , the hopper, the 
ow for complete details and learn why such companies as Monsanto, American ( , grate attracts 
Borden, Ross & Roberts, Resiloid, Ideal Plastics, Armstrong Rubber and . , every ferrous 
il ue BAILEY RIBBON BLENDERS AND MIXERS. { shed wee h 4 object from 
material being 
loaded in ma- 
chine. Also re- 
tains large debris of all kinds . . . helps 
prevent damage to expensive machinery. 
The Magnetic Grates are available in sizes 
from 2” x 4” up to 8 square feet. Special 

sizes to meet unusual requirements 


CESCO DUMPER 

Portable and ideal for 
loading Bailey Mixer, 
banbury or calender. 
Extra portable buggies 
available ideal 


BAILEY BRUSH OR BEATER SIFTER for loading _ pre- 
Eliminates what you want to eliminate! ROTARY BATCH MIXER blended _ materials 
or materials of dif- 


: ore? 7 ferent colors. 
ling ... turning... folding ...cutting Quick cleaning. 





er, strings, tags, refuse—also for break- ts mixing principle is one of tum- 
ng lumps. All-steel welded construction 
| dust-tight. Sliding drawer sieve to re- rye “%? rs . 
- move brushes and sieves --- dividing . . . stirring! With this Can be used for 
without disturbing spouting Rotary Batch Mixer, you can get an dumping bags, bar- 
Supplied with direct gear, extremely thorough blending of dry free rels, dru ms, OF 
V belt, or roller chain with . : a Te ; buggies (as 
clutch drives. Made of choice flowing ingredients ” the shortest pos- shown). 
of metals for your specific sible time—with a minimum of power. 
purpose. Available in small or large capacity. 
Sizes 8” x 24”, 12” x 24”, 
a 2ae,i6 x 3%". 18" =x 
36”, 18” x 48”. Larger if 
required. 


BAILEY VERTICAL SCREW 
ELEVATORS 


lhe vertical screw elevator illus- 

ited is available in almost any 

ght. The drive is a slow speed 

tor mounted vertically with 

belts driving to the elevator 

uit at top. Easily cleaned it 

ndles raw materials, ground ROTA SIFTER 

ap, and many other materials. A self contained low head sifter for screening comparatively coarse materials from 

We have a_ complete 4 to 80 or 100 meshes. One, two, or three sieve construction. Sieves dust-tight and 

line of standard and spe- easily accessible NO TROUBLESOME GEAR DRIVE. All steel construction 
cial screw conveyors and Box and sieves also made of stainless steel, monel metal, aluminum or other metals 
bucket and screw eleva- Eight sizes in one, two, or three sieve construction. 20” x 4’, 20” x 6’, 20” x 8’, 
tors 30” x 6’, 30” x 8’, 40” x 8’, 40” x 10’, and 40” x 12’ 


R.N. BAILEY & CO.INC. new York 36, N. v. 


























Dry coloring, espécially for poly- 
styrene, is widely used by injection 
molders. It eliminates stocking a 
wide variety of colors, and also per- 
mits the molder to buy crystal ma- 
terial in bulk lots at a lower price. 
There are many types of machines 
used for mixing the dry coloring 
compound with the crystal styrene, 
ranging from a simple cement mixer 
or tumbling barrel up to the more 
complicated types of ribbon blend- 


ers and tumble mixers. All of them 
perform the function of uniformly 
distributing the colorant throughout 
the pelletized material. 

There are various types of gate 
cutters, ranging from ordinary and 
special cutting pliers up to air-actu- 
ated steel dies designated to cut the 
gates of all the parts of a shot at 
once. Most such gate cutters are 
custom designed and produced with 
a different die for each mold. 


EQUIPMENT FOR EXTRUSION 





HE CONVENTIONAL plastics extru- 
der (Fig. 1) is basically quite 
simple. The screw rotates in a 
closely fitted cylinder jacketed for 
supplying the necessary heat. The 
material is fed in at one end and 
forced by the screw through the 
cylindrical heating zone and finally 
through a die. The latter continu- 
ously forms the cooling plastic to 
the desired shape. The design of the 
extrusion machine may, of course, 
vary greatly to fit both the material 
used and the job to be done. Some 
extruders use two or more screws 
or worms rotating in a cylinder 
which is designed so that close 
clearance is obtained between the 
cylinder walls and the worms. 
Methods of Heating—Wide lati- 
tude may be employed in the selec- 
tion of a medium for heating the ex- 
truder. Steam is not feasible in 
some plants because of the high 
pressures required to obtain the 
temperature necessary for extru- 
sion (as high as 600° F). However, 
in certain designs of extruders, 
steam at a pressure of as low as 150 


CIRCULAR DIE 


p.s.i. can be used successfully and 
in some cases with machines of high 
frictional heat the steam may actu- 
ally be a coolant removing the ex- 
cessive localized heat formed by 
friction. Many extrusion machines 
now use oil as the heating medium. 
This has the advantage of uniform- 
ity of temperature across the heat- 
ing area and reasonably good con- 
trol; also, high pressures are not 
required. The disadvantages include 
a lag in changing temperatures be- 
cause of the mass that must be 
heated or cooled and possible fire 
hazards under certain conditions. In 
general, oil-heated equipment re- 
quires careful attention for cleanli- 
ness. Oil decomposition is not a 
serious problem unless very high 
temperature operations are carried 
out for long periods. 

Electric heating of plastics ex- 
truders is becoming more popular. 
It has the advantage of economy, 
cleanliness, and rapid heating, but 
the disadvantages of very slow cool- 
ing and the possible development 
of hotspots or non-uniform heating. 
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Fig. 1—Principal components of an extruding machine of conventional design, shown 
in schematic cross-section. The circular die at left is for the extrusion of pipe 
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Electrical 
extensive temperature 1 pos- 
sibilities. For these re some 
plastics extruders are heated 
electrically and cooled | eans of 
circulating air, 
through channels under the heating 
elements. Such a. syst offers 
more flexibility, better control, and 
greater temperature uniformity 


instrument offers 


steam, v » Or oil 


The Screw 


Probably the most important sin- 
gle factor in the extrusion machin 
is the screw. It is responsible fp 
forwarding the material from th 
feed hopper through the die. During 
this operation, the plastic undergoes 
considerable temperature change, js 
compressed from a relative density 
of perhaps 0.5 to over 1, and the ai 
must be ejected back out throug! 
he feed hopper. Unless these func- 
tions are performed, the extrude: 
will not operate satisfactorily. Thess 
important factors, which vary wit! 
each type of plastic, call for a vari- 
ety of screw designs. Points for con- 
sideration are the length of th 
screw, the number of flights, th: 
depth of the flights, the use of 
torpedo, coring for heating, and ma- 
terials of construction. In som 
cases, added plasticating action 
through the use of a torpedo is re- 
quired. Work done on plastic mate- 
rial by the screw results in fric- 
tional heat—a design consideration 

Many extrusion machines use 
screens or breaker plate in the path 
of the plastic flow between the 
screw and the die. This screen and 
breaker plate assembly may have a 
threefold purpose; first, to prevent 
foreign material from reaching and 
damaging the die, second, to help 
change any helical flow due to rota- 
tion of the screw to straight line 
flow prior to entering the die, and 
third, to develop more pressure 


The Die 


Extrusion dies are designed to 
form the molten plastic into a shape 
approximating that finally desired 
After the material is heated and 
forwarded by the screw through the 
screen, it is forced out the die. Ex- 
trusion dies are relatively simple 
and inexpensive when compared to 
those for injection or compression 
molding. There are, of course, 4 
wide variety of die designs depend- 
ing upon whether the job is one of 
making a fluorescent light diffuser 
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r of extruding film or of coating 
wire. Some die assemblies extrude 
straight through; that is, along the 
axis of the screw. Others are of a 
crosshead type which extrude at 
right angles to the screw axis. 

At the present time, most extru- 
sion die design is the result of ex- 
perience and trial and error rather 
than the application of distinct 
physical laws. In general, die sur- 
laces should be well finished for 
good flow characteristics. The die 
opening is usually larger than the 
desired extruded product so that a 
small amount of pull-down can 
bring the section to finished size. 
This allows for better size control. 























The Conveyor 






Once the molten plastic passes out 
of the ‘ie, some means must be em- 
ployed ‘o hold it in shape or to fur- 












Equip-ent for Extrusion 
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(b) Air cooling over water cooled forming jigs 


Positive drow rolls. 
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(c) Fast cooling with hot water bath takeaway 


Fig. 2—Diagrams of three types of extruder conveyor set-ups. See discussion below 


ther shape it while it cools. For this 
purpose, cooling and take-away 
equipment are commonly used. 
Schematic diagrams for the more 
common extrusion assemblies are 
shown in Fig. 2 “a,” “b,” and “ce,” 
above. This equipment may consist 
of one or more of the following: 

1) A conveyor and cooling sys- 
tem in which the extruded section 
rides over metal templets. The free 
exposure to the air tends to cool the 
plastic while holding it in shape. 
The templets are cooled to alleviate 
sticking by immersion in water. 

2) A conveyor consisting of a 
large number of wood or metal rolls 
designed to retain the shape of the 
section as cooling occurs. Small jigs 
or fixtures are often used. 

3) A flat driven conveyor belt 
which carries away the plastic as it 
cools. This unit is nearly obsolete. 


4) Draw rolls through which the 
extruded section is run, They are 
designed to carry the section away 
at a uniformly controlled rate. 

5) Finally, the extrusion layout 
may include cut-off devices oper- 
ated automatically or manually. 

Cooling may be _ accomplished 
solely by convection in air; by 
forced air directed at certain points 
of the extruded sections to provide 
selective cooling rates; or by run- 
ning through water troughs. Proper 
design of such take-away and cut- 
off equipmentcan greatly extend 
the useful range of extrudable sizes. 


Temperature Control Equipment 

Most temperature control equip- 
ment used on extrusion machines 
makes use of some type of thermo- 
couple control element. These ele- 
ments are located at strategic points 
in the extruder, the die, etc., so that 
the various zones or locations can be 
accurately controlled. From this 
point on, however, instrumentation 
will vary widely. The simple type 
uses a thermocouple in connection 
with an indicating thermostat. This 
thermostat may simply connect and 
disconnect a source of electric power 
to a heating element or elements, 
turning them on and off automati- 
cally as the temperature rises or 
falls below the limits controllable by 
the thermostat. Other types use 
this thermostat to turn on and off 
only a portion of the elements, leav- 
ing some of them on continuously. 
Here a voltage control instrument 
is generally used, so that the tem- 
perature of the “continuously on” 
elements is varied manually. 

Recently another type of control 
unit has been placed on the market 
which has no moving mechanical 
elements of any kind and does not 
work on the “off and on” principle. 
Instead of a thermocouple, it uses 
a thermister as the control element. 
Instead of generating a varying 
voltage with temperature change as 
does the thermocouple, the thermis- 
ter changes in resistance with tem- 
perature change. This new control 
unit is completely electronic and in 
operation varies the power in-put 
to the extruder heating elements 
over an infinite range. 


Auxiliary Equipment 


Various other types of equipment 
are required for certain types of ex- 
truders. For example, when mono- 
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filaments are produced, it is neces- 
sary to orient them, and accordingly 
a self-contained piece of equipment 
making use of large rolls, rotating 
at different speeds, is intermediate 
between the cooling or conveyor 
section of the set-up and the final 
wind-up, These rolls stretch and 
thereby orient the monofilaments. 

In some cases, extruders are used 
for compounding and pelletizing. In 
this case a pelletizer or chopper is 
inserted in the extrusion set-up. 
The cutters operate either at the 
face of the die, thereby chopping 
hot rod into pellets; or after the 
cooling and conveying equipment, 
so that the cooled rod is chopped 
into pellets. 

Many types of take-up or wind- 
up equipment are used, according to 
the extruded product being made. 
In wire coating, it is of course nec- 
essary to have equipment which will 
rotate large spools for winding up 
the finished wire. When film or 
sheet is being produced, special 
equipment is required to wind the 
product on various cores. Some spe- 
cial equipment of this type makes 
continuous operation possible, in 
that when one spool or core be- 
comes full, the film is automatically 
cut and transferred to a second 
spool without more than a momen- 
tary interruption of the wind-up 
operation. 


EQUIPMENT FOR COATING 


by R. C. STURKEN* 





XTRUSION-LAMINATION has come 

into wide usage during the past 
several years as a means for apply- 
ing a film or coating of plastic to a 
continuous web of material such as 
paper. This process has found its 
largest use in the manufacture of 
polyethylene coated paper, but it is 
also being used for applying poly- 
ethylene coatings to other webs 
such as paperboard, cloth, aluminum 
foil, cellophane, non-woven fabrics, 
and literally to any other material 
in web form. In addition it can be 
used for the lamination of any two 
webs of these materials with a cen- 
tral layer of polyethylene. 

Similarly this process has been 
used to a limited extent in coating 
materials with other resins such as 
nylon, polystyrene, and cellulose 


*Frank W. Egan & Co. 
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Fig. 1—Schematic drawing of extruder used in the extrusion-lamination process 


acetate. Theoretically it should be 
applicable to any film-forming resin 
which can be extruded through a 
flat sheeting die. 

In the extrusion-lamination proc- 
ess, the resin is first extruded in 
an essentially standard extruder, A 
schematic illustration of such an ex- 
truder is shown in Fig. 1. Because 
high extrusion temperatures (600° 
F. or higher in the case of poly- 
ethylene) have been advisable in 
order to obtain maximum adhesion 
of the coating, the electrically 
heated extruder is the most widely 
used in this industry. For economic 
reasons high capacities are desirable. 
The result is that the preferred ex- 
truder is a heavy duty machine with 
greater heating capacity and larger 
thrust bearing and drive than is 
used in lighter duty extrusion work. 

An extrusion-lamination machine 
shown in Fig. 2 discharges the 
heated plastic into a_ horizontal 
sheeting die which forms the resin 
into a thin film. The opening of the 
slot at the bottom of the die is com- 
monly set at from .012 to .020 inch. 
The hot extruded film is lami- 
nated directly onto the paper or 
other web to form a _ continuous 
coated sheet, with a specially de- 
signed film laminator. This unit 
consists of a water-cooled roll and 
rubber pressure roll located directly 
beneath the sheeting die. 

Most of the elements of this ma- 
chine, including the extruder, die, 
and paper handling equipment, are 
of conventional design, but two key 
features which contribute to success 
are the sheeting die and the water- 
cooled laminating roll, illustrated in 
Fig. 3. 







The die is a manifold type design 
with adjustable jaws, similar to the 
dies used for the production of poly- 
ethylene film. Instead of being lo- 
cated in the same plane, however. 
the jaws are located at 45° to each 
other. This makes it possible to lo- 
cate the die between the laminating 
rolls, thereby minimizing the dis- 
tance from the discharge of the dis 
to the point of application to the 
paper. 

Electric heaters are mounted on 
both sides of the die to maintain its 
temperature at the desired level, 
and five zones of temperature con- 
trol are commonly provided to in- 
sure uniformity. It is best not to 
apply heat to the top of the die, as 
this would cause non-uniform tem- 
peratures and warping with result- 
ing loss of accuracy in thickness 
control. 

The problem in the design of the 
water-cooled roll, particularly in the 
case of polyethylene, consists of 
building adequate cooling capacity 
into the roll to remove all of the 
heat in the plastic coating on a sin- 
gle roll. Some materials such as 
cellulose acetate, can be cooled over 
a series of rolls, but polyethylene 
has a strong tendency to adhere to 
the metal roll unless it is relatively 
cold. To obtain high operating speeds 
it is therefore necessary to remove 
all of the heat with a single cooling 
roll. 

In order to accomplish this, the 
roll is built with a double shell and a 
spiral baffle located in the annular 
space between the inner and oute! 
shells. Cooling water is recir ulated 
through the roll by means of a pump 
and this roll construction gives 4 
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PLASTIC MOLD, involving an intricate design is pro- 
duced quickly, economically by KELLER 3-dimensional 
tracer control. 


PHOTO COURTESY OF A.B.A. TOOL AND DIE CO., 
MANCHESTER, CONN. 


FORCE HALF of a mold for a fiberglass swivel chair 

bose. All 4 feet ore duplicated from a % section model, 

insuring a symmetrical whole. 

PHOTO COURTESY OF MPM INC., CLEVELAND, OHIO” 


simple or intricate 
small or large 
original or duplicate 


single or multiple cavity 


Pratt « Witney 


“KELLERING’ 
Produces All 
YOUR MOLDS and DIES 


faster...better...at lower cost 


“KELLERING” . . . automatic tracer-controlled milling with P&W KELLER 


Machines . . . accurately duplicates the shape of any simple or complex 


master form. Original or duplicate molds and dies of every type are 
produced with greater speed, ease and economy than by any other 


AND F 
D FOR PneeR, method. High accuracy reduces hand finishing to a minimum. 


FASTER FINISHING 
of plastics molds and dies Designed specifically for tracer-controlled milling, KELLER Machines are 
there is no better choice 
thon a P&W Kellerflex Flex- 
ible Shaft Machine with 
Kellerflex Accessories and 
Burs. You'll do a better job 
in much less time., 


rugged, dependable and versatile . . . handle a wide variety of jobs 
without requiring major adaptation. The complete KELLER line includes 


models for practically any work size. 
WRITE NOW FOR COMPLETE INFORMATION 


Pratt « Witney 


DIVISION NILES-BEMENT-POND COMPANY 
WEST HARTFORD 1, CONNECTICUT, U 
SINCE 1860 
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A Complete 


SERVICE 
for the Plastics 
Industry 


Pratt & Whitney manufactures com 
plete lines of precision Machine Tools, 
Cutting Tools and Gages for every 
need in the Plastics Industry. All of 
these products are designed and manu- 
factured to help you establish new 
standards of efficient operation and 
product quality. Here are a few 
products of special interest: 


MACHINE TOOLS 


Jig Borers 
Rotary Tables 
Jig Grinders 
Vertical Shapers 
Toolroom Lathes and Accessories 
Keller (Tracer-controlled) Milling 
Machines 
Kellerflex Flexible Shaft 
Machines and Accessories 
Kellerflex H.S. Steel and 
Carbide Burs 
Automatic Duplicating Machines 
for Bottle Molds 
Vertical Die and Surface Grinders 
Cutter and Radius Grinders 
Diaform Wheel Forming Attachments 


CUTTING TOOLS 


Taps and Dies (all types) 
Milling Cutters (all types) 
End Mills 

Keller Cutters and Tracers 
Reamers (all types) 

Drills and Counterbores 


GAGES 


Precision Gage Blocks 
(Steel and Carbide) 
Standard Measuring Machines 
Supermicrometers 
Thread and Cylindrical Plug 
and Ring Gages 
Electrolimit Comparators 
Electrolimit Height Gages 
Continuous Gages and Controls 


TECHNICAL 
SERVICE 


To help you select the machines and 
other equipment best suited to your 
needs . . . and to assure that they are 
carefully engineered to your job re- 
quirements . . . P&W Products ore 
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Fig. 2—-Extrusion-lamination machine, in which extruder feeds film laminator unit 


high internal velocity with resulting 
high heat transfer rates. The outer 
shell should be thin in order to give 
maximum cooling and is supported 
from the inside by the spiral baffle. 
The surface of the roll can be given 
a highly polished chromium plated 
Snish or dull finish, depending upon 
whether a glossy or matte finish 
coating is desired. 

Since the die is set at an opening 
of 0.012 to 0.020 in., the coating must 
be stretched on the order of one to 
two mils to obtain the desired fin- 
ished thickness. The speed of the 
paper is, therefore, considerably 
greater than the speed of the film 
emerging from the die. In actual 
practice, the opening of the die has 
no effect on the thickness of the 
coating, provided the opening is uni- 
form. The coating thickness is a 
function of the extruder speed in 
relation to the paper speed. 

One of the problems in the suc- 
cessful operation of this process, is 
to obtain satisfactory adhesion of the 
coating to the paper. This requires 
that the film be soft and tacky, up 
to the point where the laminating 
pressure is actually applied at the 
nip of the rubber and water-cooled 
rolls. If the thin film should contact 
either the paper or the water-cooled 
roll even as much as one inch ahead 
of the laminating nip, it will chill 
below the point where it is tacky 
and poor adhesion will result. To 
avoid this, the positions of the two 
laminating rolls are made adjustable 
in relation to the extrusion die. 

As shown in Fig. 2, a preheating 


312 


roll or other preheating device is 
sometimes included in order to pre- 
heat the paper and to remove ex- 
cess surface moisture. This has the 
effect of improving the adhesion in 
certain cases. 

Another feature included on the 
most recently constructed machines 
is a water bath and doctor roll for 
externally cooling the rubber cov- 
ered laminating roll. This has been 
found advisable when coating a web 
with polyethylene on both sides or 
in coating moisture-proof cello- 
phane, where over-heating of the 
rubber roll will cause the web to 


stick to the roll. Similarly it p 
damage to the roll when 
aluminum foil and other ve 
materials, where the heat 
plastic is transmitted through 
rubber. 

As in the manufacture of 
film by extrusion through 
sheeting die, the edge of th 
thickens when it is stretched after 
leaving the die. This condition makes 
it necessary to trim this heavy por- 
tion from the coated material be- 
fore it is wound up. Since the plastic 
is firmly bonded to the paper, this 
trim cannot be separated and is 
generally wasted. Some preliminary 
experience with the water bath on 
the rubber roll, however, has indi- 
cated that the plastic may be ex- 
truded wider than the paper and 
the heavy edge trimmed off as pure 
material, which can then be reused 

The extrusion-lamination process 
is economical 
solvent and emulsion methods for 
applying plastic coatings to paper 
and other webs. Costly solvents are 
eliminated and the equipment is 
lower in cost and requires less space 
than coating machines with dryers. 
It is, therefore, the preferred proc- 
ess for coating or laminating with 
any plastic that can be extruded as a 
thin film in a flat die. 

The range of coating thicknesses 
which have been found commer- 
cially practicable is from one-half 
mil up to almost any thickness de- 
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Fig. 3—Details of die laminating roll used in set-up shown in Fig. 2 
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MODEL 1B-3-15 


Up to 10 shots per minute 

45 pounds per hour plasticizing capacity 

20,000 p.s.i. injection pressure for 
pin-point gating 


Auroty 


MODEL 6-200 


Rapid cycling —up to 650 per hour 
dry run 
200 ton mold locking force 
Large die capacity 
12 x 24” horizontal 
15 x 21” vertical 


MODEL 5C-8 


More ounces per shot — up to 9 oz. 
polystyrene, 10 oz. acetate 

More pounds per hour — up to 100 Ibs. 
on polystyrene 

Grouping of controls, fully automatic 
operation 


The engineering facts of Fellows superiority are favorite 
subjects of our plastics machine specialists. There’s one 
at a nearby office shown below. Get in touch with him 


today. 


FELLOWS GEAR SHAPER COMPANY, Plastics Machine Division, Head Office and Export Department, Springfield, Vermont 
ich Offices: 319 Fisher Bldg., Detroit 2, Michigan * 5835 West North Avenue, Chicago 33, Illinois * 2206 Empire State Bldg., New York 1, N. Y 
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BOLLING MACHINERY for PROCESSING PLAS’ cs 


Intensive Mixers - Calenders « Mills + Presses 


Bolling offers you a specialized line of modern, accurate, 
dependable machines for the processing of plastic mate- 
rials. Included particularly are the widely used Bolling 
Spiral-Flow Intensive Mixers; 2-roll mixing and warming 
mills; 2-, 3- and 4-roll calenders, and hydraulic presses of 
the compression-transfer types. Bolling’s advanced con- 
struction methods and engineering counsel are at your 
command. 


Bolling 4-roll film calender, 20” x 58”. Standard 
models in 3-roll and 4-roll types, 12” x 32” through 
24” x 68”. Individual motorized screw-down at 
each roll end. Floor-level mounting on single- 
piece cast base. 





54” x 100” Bolling multi-opening, laminating press. 
Wide range of sizes and tonnages. 


Standardized, modern designs for every milling or sheeting 
requirement. Compact floor level drives. 10 frame sizes, 
7” through 84”. (22” x 60” heavy duty right angle drive 
illustrated). 














Bolling transfer press, 24” x 24”, No. 10 Bolling Intensive Spiral-Flow 
250-ton, 18” ram, 18” stroke. 325 pounds, with 250 h. p. drive. 


(B) STEWART BOLLING & COMPANY, INC. 


3196 EAST 65TH STREET © CLEVELAND 27, OHIO 








yperating speed appears 


be only by the capacity of 
ho ext r, and coating speeds 


1000 ft. per minute have 
d. 


EQUIPMENT FOR 
VY PALENDERING 


nc has been described 








t rather than a science 
ent specifications of ac- 
uality, and finish, cou- 
requirements for high 
of engineering perform- 
plastics calendering can be 
jlescribed as an art and a 

idard wages ‘ 
ough To enable the chemists and pro- 
n at tion staffs to produce plastics 
_ eting or coated fabrics to the 
sent high grade required, they 
iid have machinery available 
that has been wisely designed on 
stablished basic principles and effi- 
ntly grouped to permit a wide 
pe of operation. With, in some in- 
tances, limits of 0.0001 in. on the 
kness of thin sheeting, the pro- 
tion technique becomes a highly 
ecialized process, with many asso- 
ted factors and problems, and 
ls for the use of all available en- 


ering aids. 


Roll Proportions 

eeting The diameter of the rollers rela- 
drive e to the face width is of primary 
ortance. It affects the speed and 
racy at which the sheet can be 
oduced, and decides the thermal 
nd mechanical performance of the 
ender. A few years ago it was an 
stablished practice to use rollers of 
diameter for a finished sheet 
dth of 50 to 54 in.; the modern 
trend is to use rollers of 28- or 30-in. 

liameter for the same face width. 

Generally, the duty of a calender 
vill come under one or more of the 

llowing groups: a) coating of fab- 
ies; b) calendering of medium thin 
and heavy gages of unsupported 
plasties sheet; c) calendering of ex- 
rately tra thin p.v.c, film in the 0.0017- to 

0,0035-in. range; d) calendering of 
hard p.v.c, 

Where possible it is preferable to 
have a calender specifically designed 
and use | for the production of film 

(To page 319) 
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NEW coor proportioner FOR EXTRUDERS 


An EXACT Color Match Each Time! 


No More Time-Consuming Tumbling! 


Color proportions controllable by 
positive screw feed 


Models to match any extruder 
capacity 


@ Replaces extrusion machine hopper 


Fast co'or changes—hoppers eas- 
ily replaceable 


Uses neutral blend plus color 
chips—matches exact colors as 
needed 


Handles pellets, chips, powders 
ond combinations of resins 


Write for complete details 


rogressive machine co., inc. 





Specialists in Plastic Film Handling Equipment 
198-202 East 25th Street Paterson 4, N. J. 


New England Sales Rep.: Barrett & Breen Co., 50 Congress St., Boston 9, Mass. 
Tubing Machines - Continuous Hemmers & Sealers « Film Cut-Off Reels 














The CROWN TUMBLEMIXER 


for maximum GOLOR DISPERSION 


PATENT PENDING 


MIXES - BLENDS - GRINDS 
at MULTIPLE ANGLES 


SNLY 
§ 00 The Crewn Tumblemixer with the exclusive feature 
() of CRISS-CROSS action is engineered, designed 
and constructed for the plastic industry. This 
new development actually insures maximum 
Ss ade color dispersion . . . and operates economi- 
cally on % h. p. motor. 
Distributorship ’ sie 
tnquicies tavited NO CONTAMINATION! 
NO CLEANING! 
DOUBLE CAPACITY! 


CROWN MACHINERY, INC. 


2721 SO. SAN PEDRO + LOS ANGELES, CAL. * ADams 3-7251 




















RUBBER and PLASTICS 


designed and built by. 


We engineer and build all types of individual production 
units and complete electronically controlled trains with 
all accessories for every Rubber or Plastics processing 
requirement. Our highly specialized engineering and 
production facilities plus the combined research and 
technical abilities of United Engineering and Foundry 
Company, and the manufacturing capacity of eight mod- 
ern plants, are at your service. a 
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PRESSES 


We build all types of presses for 
the rubber, plastics and plywood 
industries. Shown is a new 24” 

ADAMSON UNITED BARREL 
TYPE PRESS with transfer cyl- 
inder. This new press, an exclusive 
ADAMSON UNITED develop- 
ment, exerts up to 76% more 
platen pressure than conventional 
types without change in present 
hydraulic lines. Stock is transferred 
into the mold cavities through 
sprues which reduces cure time 
and flash trimming to a minimum. 
Sizes range from 12” through 32” 
with larger sizes available to spe- 
cification. Presses Catalog No. 462 
on request. 
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COOLING DRUMS 
and TURRET-TYPE WINDUPS 





PRODUCTION UNITS 


... ADAMSON UNITED 





Wire, phone oF write us today- No obligation. 


ADAMSON UNITED LOMPANY 
730 CARROL STREET » AKRON 4, OHIO 
GALES OFFICES IN PRINCIPAL CITIES 


Subsidiary of United Engineering 
and Foundry Company 
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42 PLASTIC EXTRUDER — 


production 
efficiency 


Shaw Plastic extruders are 
specially designed for the continuous 
production of tubing, flat and 
miscellaneous sections, and 

for the insulating and sheathing 

of cables. They are also suitable for 
processes requiring the delivery 

of a regulated amount of melted 

and molten materials for 

sheeting or coating purposes. 
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' .0017- to 0.0035-in. range. 
A nder and subsidiary equip- 
universal use requires 


nent 

os gree of compromise on per- 
focutt e and in the selection of the 
associ. ed equipment. An important 
factor affecting calender design and 
opera\.on is that thin film calender- 
ing means a high mechanical or hy- 
draulic pressure on the respective 
calender bearings, creating a com- 
pression or deflection of the roller 


Under such conditions of operating, 
it is necessary to prevent the finish- 
ing-roll surfaces from being marked. 
Such marking will, particularly on 
thin film, impair the surface or 
transparency of the finished sheet. 


Roller Design 

For sensitive control to maintain 
accurate temperature of the roller 
surfaces, the design of the roller has 
been the subject of considerable re- 
search. Temperature differences on 
the surface of the roller towards 
the ends causes a grain or clouded 
effect in the calendered material 
which necessitates trimming and re- 
juces the effective width of thé fin- 
shed sheet, 

There are two main causes of this 

ndition: 1) heat is lost through 
transfer to the cooler bearings; 2) 
the variation of the roll section at 
the ends of the roll faces does not 
permit the same close temperature 
ontrol as the rest of the contact 
face. This condition can be coun- 
tered, in some measure, by reducing 

a minimum the cooling medium 
through the bearing housings and 
nereasing the temperature of the 
oil passing through the bearings. 
Another method is to apply radi- 
ant or infra-red heat to the areas 
in question, in order to boost the 
surface temperature. Still another 
remedy is to manufacture the roll- 
ers with a labyrinth system of 
drilled holes running the full length 
of the face and equally spaced be- 
low and circumferentially around 
the roller surface, giving a serpen- 
tine circulation path. Particular at- 
tention is necessary to ensure trou- 
ble-free steam or hot water seals at 
the ends of the rollers. 


Preloaded Bearings 


With sleeve and normal roller 
bearings, a certain clearance is al- 
lowed. When bearings without pre- 
loading devices are used—and par- 
ticularly on the medium thin and 


Equir ment for Calendering 





For Unequalled Experience 
Modern Machine Buildin 





Single Pass Tower Coater 
which can be used for 
twe side coating ond/or 
impregnation. 


COATING MACHINERY 


Roll Reverse Roll Hot Melt Knife | 
Tower Air Blade And Others 
| 
| 
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LAMINATORS 
Foil Film Paper Cloth 


PRINTING MACHINES | 





Surface Offset Gravure 
Flexographic 
onal — cen — § = i eel — mana — 4 —, a mer _—— — 


EMBOSSING MACHINES |! 
Mechanical | 








Pneumatic Hydraulic 
t 
WEB HANDLING EQUIPMENT! 
Unrolls Winders Slitters | 
Web Guides ) 


Our Research and Engineering Laboratory is available 
to WALDRON customers to evaluate recommended 

prior to final machine specifications. Sub- 
mitting samples will aid us in analyzing your problems. 


John WALDRON Corporation 


P O. BOX 791 - | NEW BRUNSWICK - NEW JERSEY 
| leaders In Web Process Engineering Since 1827 | 
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Meet competition 
with modern 
equipment! 


Fjellman and Winther Company can offer you 
hydraulic presses of superior quality—at the low- 
est price. 


Our special rifle bored solid steel plate can cut 
your production costs whether in a new press 
or installed in your present press. 


Why not tnuestigale now / 





thicker plastics film gages 

tics material in the rolle: 

control of the rollers in s 

ure, taking up the clea: 
subjecting the bearing area 

sure. Evenly gaged sheet c: 

tained and produced cont 

with such bearings, provi 

the pressure of the plastic 

roller nips is stabilized by : 
careful control of the plast 

This involves control of th 

the bank of plastics material at eac! 
nip and of the gage of sheet pro- 
duced at each nip preceding the fin- 
ishing nip. The temperature and 
plasticity of the material being fe, 
initially to the calender and the se- 
lected roller surface temperatures 
must be closely controlled and cor- 
related with the speed of operati: 
of the calender. 

On the other hand, several meth- 
ods of preloading the bearings car 
be used. One method is to arrang 
auxiliary journal boxes outside th 
main journals and, by means of a 
hydraulic ram, force the bearing 
necks of two rollers into contact 
with their respective counterparts 
without depending on pressure fron 
the plastics feed nips of the calende: 
rollers. 

A second method is to preload 
each bearing quite separately and 
completely independent of any othe: 
bearing by means of an auxiliary 
journal to each bearing, so that each 
is preloaded to its correct bearing 
area by a separately controlled hy- 
draulic, adjustable pressure, cylin- 
der or cylinders. 

In a third method i is claimed 
that by using tapered roller bear- 
ings in place of sleeve bearings in 
the main calender bearings and by 
the careful setting in situ to zer 
clearance under predetermined 
thermal conditions for the rolle 
housing, and bearing, a zero-clear- 
ance bearing can be maintained 
without the aid of auxiliary bear- 
ings. 


Flood Lubrication 

For the relatively high roll oper- 
ating temperatures required for 
plastics calendering, it is necessary 
to use a flood lubricating oil system 
Flood lubrication can be described 
as a system by which oil in con- 
trolled copious quantities is supplied 
and circulated under controlled 
thermal conditions, with three ob- 
jects: 1) to lubricate the bearings 
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MOLD TEMPERATURE 
Control Units 


Model 6012 > 


A compact, efficient, SINGLE unit designed 
to do the typical Sterlco job of temperature 
control where a single stabilized tempera- 
ture is adequate. Can be combined with 
Sterlco Model 6002 and 6003 DUAL units on 
larger presses where more than two temper- 
atures are required for peak performance. 


Model 6003 


A compact DUAL unit designed for per- 
manent installations. (Can be equipped 
with casters.) Requires approximately 
50% less floor space than Model 6002 
with same capacities. 


See a Sterlico in action — 
write for name of nearest 
installation and bulletin. 


MANUFACTURER 
OF 


The DUAL mobile tempera- 
ture control unit function- 
ing in leading plastics 
plants from coast to coast. 
Ready to operate when 
connected to electricity, 
water, and drain. 


s\ REPRESENTATIVES in PRINCIPAL CITIES a 


TEMPERATURE INDUSTRIAL CONTROL DIVISION 


CONTROL i . N 
RE STERLING, INC. 
3736 N. Holton St., Milwaukee 12, W n 


gnc 19°6 


Sterlea 
OFFERS 


“Fast Service”... from a 
cold start through a full 
production run, Sterlco's 
high degree of sensitivity 
assures quick warm-up 
and accurate, automatic 
mold temperature control 
for increased production 


and minimum rejects. 


Why? 


Super-fast 9000 watt 
heating units for quick 
starts. 


Small total water capa- 
city — no excess ther- 
mal carryover either 
way. 


Super-sensitive, accu- 
rate HEATING CON- 
TROL with extremely fast 
reaction time. 

4 Flexible, modulating 
COOLING CONTROL 
— not on or off. 


and 


All Three Approve — PRO- 
CESSORS, as well as EQUIP- 
MENT and RAW MATERIAL 
MANUFACTURERS, agree that 
a Sterlco Unit will cut down 
rejects, speed up the cycle, and 
help produce a better product. 


A COMPLETE LINE 
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COURTESY DAVID BRIDGE ANY CO., LTu 


Fig. 1—Matched calendering unit for the production of either film or coated fabric. 
The equipment includes a Banbury feeding a mill by belt conveyor. Material goes from 
the mill to an inverted “L” type calender where the fabric (when used) is introduced 


adequately; 2) to control the tem- 
perature of the bearings; 3) eco- 
nomical usage of lubricant. 

The oil is circulated continuously 
to and through the calender bear- 
ings by the medium of electrically- 
driven, rotary-type oil pumps, the 
oil being strained and cooled in 
circuit before being re-circulated 
through the bearings. Relatively 
large quantities of oil pass through 
each bearing under controlled ther- 
mal conditions and determine the 
amount of heat extraction from the 
bearing necks. 

Devices in the lubricating system 
prevent the calender from being 
started up or continuing to be oper- 
ated at any time when the decided 
minimum of oil is not passing 
through each bearing. The calender 
will automatically stop if, during 
the calendering operation, any one 
of the bearings, for any reason, has 
not discharged the specified mini- 
mum of oil. 

It is important that the equipment 
and connections comprising the lu- 
bricating system should be accessi- 
ble to the service engineer to en- 


COURTESY DAVID BRIDCE AND CO., LTD. 
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able him, at all times, to make the 
inspection without impeding the 
progress of the production run of 
the calender. 

The oil and cooling water tem- 
perature gages or indicators should, 
however, be arranged on the calen- 
der operator’s control panel. These 
figures, in conjunction with the roll 
temperatures, comprise two of the 
key factors for the successful run- 
ning of the calender. 


Cross-Axis Movement 


In order to produce an accurately 
calendered sheet, it is necessary, in 
most instances, to contour slightly 
the surface of the calender rollers. 
It will readily be understood that 
the various types of compounds to 
be calendered impose a different 
loading on the machine. 


By experience and careful selec- 


tion, a standard calender can be de- 
signed to give a satisfactory gage 
performance over a wide range of 
stocks, especially if the chemists can 
permit some small degree of license 
in the selection of roll temperatures 
combined with flexibility with re- 


28 BY 66-IN. 
=m “Z" CALENDER 


gard to plastics formulas 
are established by which ¢ 
rection can be obtained b 
of cross-axis alignment of 
endering rollers. 

In the past, most of the devices 
for this purpose were considered 
clumsy and were seldom used by 
the calender operators after the firs, 
setting by the engineers. The per. 
formance of the latest equipment 
for this purpose, operating on fine 
gage plastics film, is successful and 
can be instantly adjusted by the 
calender operator with push button 
control during the production run- 
ning of the calender. 
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Type Calenders 


Two of the chief problems in the 
calendering of extra thin plastics 
film are: 1) the difficulty of adjust- 
ing the calender operating and feed- 
ing technique to ensure that under 
all conditions of loading the roll- 
bearing neck is always in bearing 
contact with the same area of pres- 
sure in the calender bearing; 2) en- 
suring that the finishing nip is not 
unduly affected by roll deflection or 
compression resultant from the 
pressures from the preceding rol! 
nip or nips. 

One of the factors governing th 
development and design of the “Z” 
calender has been to ensure that 
the areas of bearing pressures are 
preloaded in a stable position un- 
affected by conditions of calender 
operating and feeding techniques. 

With “Z” calenders, due to the 
disposition of the rollers, the direc- 
tion of the separating forces and the 
location of the bearing pressures 
are not variable factors. This is par- 
ticularly important with regard t 
the two finishing rollers. Each roll- 
bearing neck can be externally and 
individually preloaded to the correct 





PLASTICS MILL 


Fig. 2—Mciched film production unit incorporating “Z" type calender fed by twin Banburys arranged for dual or single use 
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The Complete line of equipment for 
Injection, Compression 
and Transfer Molding, 
Extrusion, Preforming, 
and Vacuum Metallizing 





A Stokes-Windsor Extruder making rigid PVC 
pipe at Firestone Plastics Company, Pottstown, 
Po. It is also used for blending, comp ding 
ond other development of Firestone’s Exon 
resins. Stokes-Windsor Extruders are available 
in capacities of 65, 120 and 250 pounds per 
hour nominal capacity. Widely used for mak- 
ing tubes, topes, sheet, belting, channels, mold- 
ing and pipe; also for compounding, coloring, 
and pelletizing for molding or re-extrusion 
Further detoils in Catalogs No. 525, 550 





Stokes Preform presses (Model 294 shown 
above) are available in 4 single-punch and 8 
rotary sizes, and one hydraulic. Preforms ore 
made in the range from small button sizes to 
those os much as 10 pounds in weight. Full 
details in Catalog No. 509. 


F. J. STOKES 





This new injection molding machine of 4-ounce 
capacity is truly automatic. It gives positive 
ejection . . . produces finish pieces com- 
pletely free of sprues and runners. One man 
can operate as many as 10 of these new Model 
700 machines since he has only to supply 
powder and remove finished parts. Automatic 
injection molding reduces labor cost as much 
as 90%. Since only a tenth of the usual labor 
is required, labor ceases to be a significant 
factor in manufacturing cost. The molder no 
longer needs to make compromise decisions 
between mold cost and labor cost per unit of 
production. Ful’ details and illustrations in 
Catalog No. 560 


This 72-inch Stokes Vacuum Metallizer pro- 
cesses as many as 100 loads per day of toys 
at Ideal Toy Corp., Hollis, N. Y. Gives brilliant, 
long-wearing finish in many metallic colors at 
minimum cost. On metal parts no buffing or 
polishing is required. Opacity of coating per- 
mits use of scrap plastic. Other models of 24-, 
36- and 48-inch diameter. Send for detailed 
and generously illustrated Catalog No. 780 


Philadelphia 20, Pa. 





Stokes Model 800, a 15-ton fully automatic 


compression press, the fastest and most flex 
ible of its type. One of many Stokes presses 
used by Sylvania Electric Products, Inc., War 
ren, Pa. Model 800 hondies all thermosetting 
plastics. It is used for making a wide variety 
of parts. Other fully automatic Stokes presses 
are the Model 741, a 50-ton press; and the 
Model 252, in 50- and 150-ton capacity, por 
ticularly designed for closures and other 
threaded parts. Send for detailed Catalogs 
No. 525, 498, 508, 513, and 530. 


A modern and greatly improved version of the 
semi-automatic toggle press which we hove 
been offering for many years. Model 731 is 
available in capacities of 50 and 150 tons. Ideal 
for resistor and condenser cores and similor 
parts. The toggie-type closing gives high initial 
speed, slow closing, freedom from distortion of 
inserts. Send for Catalogs No. 525 and 516 


Two of Stokes Model 727 semi-automatic trans- 
fer presses of 200-ton capacity at Kuhn & 
Jacobs Molding & Tool Compony, Trenton, N. J 
Top or bottom plunger; capacities 50, 100 and 
300 tons. Without the transfer mechanism, this 
is Model 726, a compression molding press of 
the sare capacities. For more detailed infor 
mation send for Catalogs No. 525 and 511 


MACHINE COMPANY 


CHICAGO + CINCINNATI + CLEVELAND + LOS ANGELES + NEW YORK + PORTLAND, CONN. + ST. LOUIS - MONTREAL + TORONTO 
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area of pressure and _is not affected 
by calender and stock variables. 
The disposition of rollers permits 
simplicity of stock feeding and the 
last roller can be conveniently ar- 
ranged with cross-axis alignment to 
enable, when necessary, gage cor- 
rection on the final nip without af- 
fecting the preceding stock nip. 


Layouts and Matched Units 


The streamlined production flow 
of the plastics stock to the calender 
at the correct compounded condition 
and quantity are essential factors to 
the precision and quality calender- 
ing of plastics. 

A degree of flexibility in the ca- 
pacity of the mixing and plasticiz- 


ing of the stock, under the above- 
mentioned conditions of feeding, is 
desirable to enable, within reason- 
able limits, various film gages and 
speeds to be run. The successful 
handling of the plastics sheetings or 
coatings after calendering, has been 
the subject of considerable research. 

Matched plastics calendering units 
comprising Banbury mixer, plastics 
mill, four-roll plastics calender 
wind-up equipment and other aux- 
iliary features such as metal detec- 
tors and thickness gages are pro- 
ducing high super quality p.v.c. or 
vinyl film 0.0017 to 0.0035 in. thick, 
54 in. wide, at speeds up to 100 yd. 
per min. with a thickness variation 
of +0.0001 inch. (See Figs. 1 and 2.) 


EQUIPMENT FOR LAMINATING 





our types of treating equipment 

are usually employed in the pro- 
duction of laminating material, 
either high- or low-pressure. The 
procedure includes impregnating 
the laminate filler stock with resin, 
then driving off the solvent, leaving 
the binder uniformly distributed 
throughout the reinforcement. 

Impregnating equipment—At the 
impregnating or “wet” end of a 
treating machine are a roll stand to 
hold the rolls of raw filler stock, a 
varnish trough for saturating the 
filler, and equipment for controlling 
the amount of saturation. 

A squeeze-roll setup is most com- 
monly used for controlling degree of 
saturation. This consists of two 
heavy steel rolls mounted so that 
the clearance between their crowns 
can be adjusted accurately to within 
0.001 to 0.002 inch. 

Drying equipment—The drying 
equipment has the double function 
of evaporating the solvent and ad- 
vancing the resin to the stage most 
suitable for laminating. Several 
types are used. 

Most common is the horizontal, 
forced air type. This consists of a 
tunnel about 75 to 100 ft. long, 
equipped with a conveyor for sup- 
porting the impregnated stock. The 
drying agent is hot air directed on 
both sides of the stock in large vol- 
ume and at high velocity. The air is 
heated by high pressure steam, gas 
or oil burners, or by electric resist- 
ance heaters. For reasons of econ- 
omy, the hot air carrying the sol- 
vent is recirculated, with just 
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enough being discharged into the 
atmosphere to keep the solvent con- 
centration below the _ explosive 
point. These horizontal forced air 
driers are usually equipped with 
diffusing chambers and dampers to 
contro] the supply of heat to any 
part of the oven, making the equip- 
ment flexible enough to use in dry- 
ing many different materials. 
Cooling equipment—Somewhere 
between the drying oven and the 
wind-up mechanism, there must be 
a cooling zone where the dried stock 


Simplified drawing of laminating press 


can be brought down to roo» tem- 
perature. Cooling equipme: may 
consist of water-cooled r ils o; 
plates over which the hot © ateria) 
passes, or may be merely an exten. 
sion of the drying tunnel where 
blasts of cold air hit the materia] 

Wind-up equipment—The “d;," 
end of the treating machine onsists 
of the drive rolls necessary to pull 
the treated material through the 
oven, and a wind-up mechanism 
The latter can be of either the fric- 
tion disk or the double drum type 
used in the paper industry. 


Cutting and Curing Equipment 

If the finished stock is to be used 
in the manufacture of flat high pres- 
sure laminate sheets or molded lam- 
inated shapes, it must be unrolled 
and cut into sheets of the right size 
and shape for the pressing or mold- 


_ing operation. The cutting equip- 
; ment consists of rotary cutters and 


stackers, slitting machines, and 
power- and hand-operated shears. 

In addition, if the laminator molds 
special shapes such as speaker dia- 
phragms, centrifuge disks, or rayon 
spinning buckets, dinking presses 
will be required. 

In laminating plants where mac- 
erate moldings are made, it will be 
necessary to have equipment for 
chopping, weighing, and preforming 
the treated stock. 

The curing equipment is the heart 
of the laminating plant. Here the 
loose stacks of treated stock are 
converted into the hard, dense, ho- 
mogeneous product known as a 
laminate. Generally, the equipment 
used in the curing step must supply 
both heat and pressure. The most 
common piece of equipment in high 
pressure laminating is the hydraulic 
press, When ovens or autoclaves are 
used as the heat source in low pres- 
sure molding, it may be necessary 
to have vacuum pumps and other 
auxiliary equipment. 


Sheet Pressing Equipment 


The compression type presses 
used in curing high pressure indus- 
trial sheets and decorative laminates 
are usually of huge proportions. 
Some have an area of 5000 sq. in. on 
a single platen, and are capable of 
exerting a pressure of 1 ton per sq. 
in, over this area. Such presses may 
have 10 to 15 steam heated platens 
and weigh up to 400,000 pounds. 

Very large presses may be 
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Step-up Production of. 


Polyester-Fibreglas Reinforced Plastics 


with TURNER Preform Machines! 


Turner, with 65 years experi- 
ence building hat preform ma- 
chines, designed their glass Pre- 
form Machines for mass produc- 
tion on a low-cost basis. They 
are doing this to the satisfaction 
of well-known reinforced plas- 
tics producers. 

All the outstanding advan- 


TURNER MACHINE COMPANY 


DANBURY, CONNECTICUT, U.S.A. 


Foreign Agent: Omni Products Corporation 


tages of Turner Preform Ma- 
chines such as draft control, 
baffles in plennum chamber and 
adjustable turntable base, give 
proper distribution of fibers. 
Units are available in 28”, 48” 
and 72” models. They may be 
supplied with flat bases at lower 
cost. 


TURNER ROTARY 


Patent applied for 


. Cuts all types of glass roving 

. Excellent for cutting short strands 
for pre-mix and gypsum products 

. Cuts from 3/32” to 2”, within 
cutter range 


The new Rotary Roving Cut- 
ter, using carbide cutters, low- 
ers maintenance costs and elimi- 
nates rubber particles in pre- 
forms or mat. This new Cutter 
cuts glass fibers that heretofore 
have been impossible to cut on 
rubber roll types. 


ROVING CUTTER 


4. Controlled for high or low production 
5. Uses carbide cutters 
6. Uses no rubber sleeves 


Rubber roll types are available. 
Complete information available on request 


lurner 


INC. 


460 Fourth Ave., N. Y. 16, N. Y. 











IN NYLON FARE COLLECTORS... 


‘aida 


30 YEARS OF UNFAILING DAILY SERVICE ARE ENGINEERED 
INTO DUPONT NYLON PARTS BY MOLDS FROM PARKER! 


A fare collector that must function faithfully, flawlessly 
through years of hard service requires components of 
extreme accuracy. To meet every demand of durability 
and precision, Grant Money Meters, Inc., selected nylon 
components formed by Parker-built molds. Parker crafts- 
manship met every engineering specification; Parker molds 
produced scote after score of identical parts to ten- 
thousandths tolerances — without a trace of flash — ready 
for assembly line use. One more example of Parker in- 
genuity and mold-making skill cooperating with industry 
to improve production — and production results! 


GENEVA CAMS — 
One piece molded 
construction adds 
strength — 
eliminates 
assembly — cuts 
production costs! 


NYLON 











} ge? ca 


One piec a Investigate the flexi- 








molded aylon ‘ 


construction 
eliminates 
costly produc- 
tion and 
assembly line 


operations — 


a dramatic 
demonstration 
of Parker 


skill. 


bility of Parker's 
facilities — send 
today for FREE 
literature on 
PRECISION 
MOLDS FOR 
PLASTICS ... 
by Parker! 


NYLON 
= CHANGE 

CARRIER— 
Intricate assembly 
molded by Dan- 


more years of 
flawless 
performance. 








equipped with two or more _ ;dray- 
lic cylinders to assure bette distri 
bution of pressure. On suct esses, 
the columns or tie rods, t!ree o; 
more on each side, are ¢ erally 
about 11 in. in diameter, and are s, 
constructed that the deviatior. at fy!) 
pressure is only 0.003 in. for a eo. 
umn length of 16 feet. The top of 
the press is constructed to give g 
maximum deflection of only ().003 in, 
at full load. 

The steam platens are about 3% 
or 4 in. thick, and are machined to 
within 0.002 in., with an allowable 
deflection of 0.003 in. when full pres. 
sure is applied. 

Since the platens of a multi- 
platen laminating press must be 
heated and cooled, they are custom- 
arily cored for circulation of steam 
and cooling water. Because the plat- 
ens move as the press is opened and 
closed, the lines through which the 
steam and water are supplied must 
have a degree of flexibility. Some- 
times this is achieved by using short 
lengths of flexible hose connecting to 
the main pipe line, Alternatively, a 
rotating joint can be used in the 
short length of pipe supplying each 
platen, giving the pipe a hinge ac- 
tion as the press closes. 

A large number of stainless steel 
caul plates are also requireu in 
pressing operations. These plates, 
usually from %2 to ¥% in. thick, are 
rolled from special “heats” to a 
maximum thickness variation of 
0.005 inch. Their surface finish, 
achieved by special grinding and 
polishing operations, varies from the 
#4 Satin, used for industrial lami- 
nates, to a highly polished finish 
for some decorative laminates. 

A caul plate is used on either side 
of a stack of treated material. Sev- 
eral stacks, separated by caul plates, 
may be loaded between each two 
steam platens of a press. 

Most modern presses are equipped 
with special loading and unloading 
elevators, and with cycle equipment 
which automatically controls the 
flow of steam and cooling water and 
turns both high and low pressures 
on and off at the proper times. Some 
presses have closed sides, which cut 
down on heat loss, and aid in main- 
taining uniform platen temperature. 


Rod and Tube Equipment 
Rods—There is a choice of three 
types of equipment for making lam- 
inate rods, The first requires a ma- 
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TRANSFER 
PRESSES 


TABLETTING 
MACHINES 


Hlustrated are three of the 
machines which, representing 
the finest of their type, have 

the nome of T. H. & 
J. Daniels familiar to the 
Plastics industry throughout 
the world. 


SIDE-RAM 
PRESSES 





You are invited to write 
for illustrated Catalogue of 
these and other produc- 
tions of the firm. 


EQUIPMENT 


TH.cJ. DANIELS LTD 


STROUD, GLOUCESTERSHIRE—ENGLAND 








Tracer-Controlled Gorton Pantographs, Die 
and Mold Duplicators and special machines 
constantly make important contributions 
to your industry. The illustration shows 
how an intaglio design is transferred from 
an enlarged master to the work piece for 
fast, low-cost production of a high-quality 


GEORGE GORTON MACHINE CO., 


mold for the plastic cover of a silverware 
chest. This is one of many examples of 
special operations that make the Gorton 
Pantograph almost indispensable in many 
plastics plants. 

j wtlagye pha md pone ne Write for Bulletin 
— from tiny pieces on up. 2070-A. 
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electric heaters of all types 


For Machine parts © For Liquids @ For Air 


also special requirements 


— 


_---------- INDUSTRIAL HEATER CO., INC. 


245 Canal St. 


1921-1953 


New York 13, N. Y. 











now! Aluminum Expanders Keep Film 


Wrinkle Free 


You can now order famous Progres- 
Anti-Wrinkle Slat Expanders 
made with aluminum slats. In ovens 
which are too hot to permit use of 
wooden slat expanders, these alumi- 
num expanders keep the web tight 
and neat, and eliminate the wrinkles 


sive 


... Even in Ovens 


which often impede processing. 


Since they come in all widths, Pro- 
gressive Slat Expanders can be in- 
tegrated with your present convert- 
ing equipment. Write today for com- 
plete prices and details. 


Certain sizes in stock. 


rogressive machine co., inc. 





Specialists in Plastic Film Handling Equipment 


198-202 East 25th Street 


Paterson 4, N. J. 


New England Sales Rep.: Barrett & Breen Co., 50 Congress St., Boston 9, Mass. 
Tubing ontinuous Hemmers 


Machines * C 


& Sealers * Film Cut-Off Reels 














chine for winding the treat: 
onto a thin mandrel, a rod n 
a hydraulic press. The sec 
volves a multi-cavity rod 
across which flat sheets are stacked, 
to be forced into shape by heat and 
pressure. In the third, a table saw 
cuts square strips from cured lami- 
nate sheets and a dowelling machine 
shapes them. 

Tubes—The lay-up of both rolled 
and roll-molded tubes requires a 
steel mandrel and a specially de- 
signed tube-rolling machine. How- 
ever, curing equipment differs for 
the two types of tubes. A large cir- 
culating-air oven is used to cure the 
rolled tubing, while the roll-molded 
type of tubing is cured in a tube 
mold under heat and pressure, For 
both types, finishing equipment con. 
sists of a stripping mechanism, uti- 
lizing hydraulic cylinders for re- 
moval of the tubing from the man- 
drel, and centerless grinding equip- 
ment, with a liquid coolant. 


stock 
i, and 
1 in- 
mold, 


Finishing Equipment 

Shears and  saws—Laminated 
sheets or boards are _ usually 
trimmed and then cut into panels of 
various sizes. This is done by me- 
chanical shears for sheets up to % 
in. thick, and by circular saws for 
sheets over % in. thick for ordi- 
Mary sawing operations, hollow 
ground steel saws generally give 
good results. Where a very smooth 
edge is required, Carboloy-tipped 
saws are helpful. For contour saw- 
ing, band saws are used on heavy 
boards and jig saws on thinner 
laminates. 


EQUIPMENT FOR 
MOLD MAKING 


HE manufacture of precision tools 

for compression, injection, and ex- 
trusion molding, as well as laminat- 
ing, of plastics materials, requires 
the use of practically every type of 
machine tool equipment. In addition, 
it requires the use of certain pieces 
of specialized equipment, such as 
hobbing presses. 








Saws, Cut-Off Machines, Torches 
Steel for mold making is usually 
cut from stock which comes in bars, 
billets, or plates. For working these 
materials, the following machines 
(To page 335) 
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MMEDIATE INSTALLATION 


Gives you the benebit of .. . 


LONG EXPERIENCE IN Creative ENGINEERING 


NRM engineered and built the first thermoplastics extruder. 
The thousands built since are daily proving the practicability 
of basic NRM design with low cost, high performance 
operation in plastics processing plants the world over. 


EXTENSIVE RESEARCH AND DEVELOPMENT 

NRM continues its lead in the design of more efficient plastics 
extruders and accessory equipment. In our laboratory, a staff 
of engineers and plastics technicians develop, test and perfect 
new ideas regularly, anticipating new requirements of the 
fast-moving plastics industry. Their services are also available 
to assist Customers in solving specific production problems. 


FINEST MANUFACTURING TECHNIQUES 


NRM metalworking craftsmen are noted for their skills, born 
of long experience. Working with modern machine tools and 
using advanced production techniques, they faithfully repro- 
duce the engineer’s design. They build precise equipment for 
the precise process of extrusion. 














BUILT FOR LONGEST LIFE 


NRM EXTRUDERS are built in sizes from 1” to 12”. Basic 
construction is of fabricated and cast steel or iron. Heavy 
duty cylinders are zoned for heating and fitted with long- 
wearing, corrosion-resistant Xaloy 306 liners. Feed openings 
are centered over the feed screw and are jacketed for water 
cooling. Feed screws are of heat-treated alloy steel, chrome 
plated with surface-hardened flights, and hollow-bored for 
fluid heating or cooling. Screws are furnished either full- 
flighted or with the NRM patented Torpedo. Drive trans- 
missions are housed in heavy duty cases equipped with 
automatically lubricated, oversize, anti-friction thrust and 
radial bearings. All extruders are furnished with necessary 
heaters, instruments and controls, ready for immediate 
installation. Other standard features—all of them NRM 
“firsts”— contributing to the easier operation and greater 
efficiency of NRM Extruders are: 


BALANCED HEAT CONTROL — 

A patented feature that’s simple, yet highly efficient and 
cost saving. It consists of a series of deep, narrow, circular 
slots cut into the cylinder shell, through which high volumes 
of air are passed at low pressure, cooling the cylinder wall 
evenly, and permitting smooth dissipation of frictional heat 
from the compound. Balanced Heat Control cools sufficiently 
for shut downs. It does not require an air compressor, nor 
any connections to air, steam, water, oil or other coolant 
source. 


VERSATILE DIE MOUNTING— 

Quick opening standard die gates provide for faster screen 
and die changes . . . easier “change overs.” The hinged die 
gate is heated and attaches to the front flange with sturdy 


" ELECTRICALLY HEATED MODEL = 
Nominal capacity: 125-150 Ibs. or 3000-3600 cubic inches 
per hour. 


Drive: 20 bh. p., variable speed through herringbone 
gear reduction unit. 
Screw speed range: 12-75 rpm. 


Temperature controls: proportioning pyrometer with 
scale range to 800°F. sed 


Overall dimensions: Extruder (less drive) — 102” long 
x 36” wide x 58” high. 

Control Cabinet — 28” wide x 19%” deep x 72” high. 

Net weight: Extruder (less drive) — approx. 4200 ibs. 
Control cabinet — approx. 300 Ibs. 


swing bolts. It opens quickly, giving full access to 
die, strainer plate and screens. The front flange takes 
both the standard die adapter gate, and the standard 
crosshead. It is quickly removed from direct elec- 
trically heated extruders for mounting Nylon dies 
and crossheads directly on the cylinder face, elimi- 
nating heat loss and providing closest possible 
temperature control for accurate Nylon extrusion. 


TORPEDO-TYPE SCREW — 

Specifically developed for thermoplastics extrusion, 
it has three production-improving functions — it 
mixes by rolling and shearing the plastic; it dis- 
tributes heat evenly through the compound; it 
achieves more uniform cross-sectional pressure and 
minimizes “pulsation” at the die. Patented NRM 
Torpedo Screws, with or without flights, are exten- 
sively used for extrusion of both rigid and semi- 
rigid compounds. 





there’s an Wil plastics extruder 


of the right type and size 
to fit your requirements . . . 


ed 





NRM 2%” ELECTRICALLY HEATED MODEL 50 
terstaat anpasthy: 6009 the, or VEREGAED exbte inches 








NRM 1” BENCH MODEL 
Nominal capacity: 6-10 Ibs. or 140-235 cubic inches 
per hour. 


Drive: % h.p., variable speed. 

Screw speed range: 20-126 rpm. 

Type of heating: Electric or steam. 

Temperature range: eleciric up to 650°F. 
Steam up to 250 psi. 

OE ae ee ee 


NRM 22” OIL HEATED MODEL 50 
Nominal capacity: 60-90 Ibs. or 1400-2100 cubic inches 
per hour. 
Drive: 10 h.p., variable speed through cone worm 
reduction unit. 


Screw speed range: 5 to 75 rpm. 

Temperature range: up to 575°F. 

Overall dimensions: Extruder (less drive) 794” long 
x 25” wide x 52” . 
Oil Unit — 38” long x 
272” x 61” high. 


Net weight: Extruder (less drive) — approx. 2200 Ibs. 
Png wa nae Mtn ng 1100 Ibs. 





NRM 42” ELECTRICALLY HEATED MODEL 


Nominal capacity: 250-300 lbs. or 6000-7200 cubic 
inches per hour. 


Drive: 40 h.p., variable speed through herringbone 
gear reduction unit. 
Screw speed range: 6-72 rpm. 
Temperature controls: pyrometer type 
scale range to 800°F. 


drive) long x x 
73” high. 


Net weight: Extruder and control cabinet drive) — 
approx. 9300 ibs. a ’ 











<" 








Recent developments in plastics formulations make it 
possible to extrude in continuous sheets such materials as 
modified Polystyrenes, Polyethylene, Cellulose Acetate, 
Butyrate and Acrylic. 


Of these materials, modified Polystyrenes are probably most 
often used for sheet extrusion, and for this process, NRM 
furnishes a “packaged” Unit, ready to install and operate. 
it consists of Extruder with drive and controls, sheeting 
die and controls, and haul-off and polishing unit. 


The dies and haul-offs furnished with NRM sheet extruding 
Units embody the same precision construction and com- 
pactness of design as the Extruders they accompany. NRM’s 
years of experience in die design, and close cooperation 
with material suppliers, result in sheeting dies that conform 
to the natural characteristics of the plastic and promote 
most successful sheet extrusion. 


Polystyrene Sheeting Haul-Off — 

Three mirror-finished, chrome plated rolls pull material 
from the sheeting die at a steady rate, and impart highest 
possible gloss to the plastic surface. The rolls are precision- 
chambered for controlled cooling. An easily adjusted 
variable speed drive drives the rolls through heavy-duty 
worm gears. 


NRM sheeting dies are easily adjusted for uniform 
flow, as well as for uniform thickness of the extruded 
material. 

ene en 





Niky sheet extrusi 





NRM Sheeting Dies — 

Generally these are of the manifold type. They are 
carefully engineered to suit the size of the extruder. 
Normally manifold widths vary between 24” and 
48”. Larger dies can be furnished on request. NRM 
Sheeting Dies are furnished complete with heaters, 
covers and controls, with control instruments 
arranged and wired in a separate panel. Pressure 
gauges can be furnished where desired. 


Two rubber pinch rolls maintain tension on the 
polished sheeting as it comes from the pull-off rolls. 
Speed of the rubber rolls is controllable to provide 
proper tension. 


For use in the drying and extruding of pre-blended 
wet cellulose acetate, ethyl cellulose, acrylic, and 
polystyrene compounds, NRM offers its Two-Stage 
Extruder illustrated at left. This machine incorporates 
two extruding sections with a valve and devolatilizing 
opening between. By eliminating pre-drying and 
providing an intensive compounding action, this 
unusual unit makes possible the mixing of compounds 
to customer specifications, from a simplified inventory 
of basic materials. Sizes 22” to 8” are available. Many 
existing NRM extruders can be converted to this style. 


NRM TWO-STAGE EXTRUDER 
OIL HEATED 


AUXILIARY EQUIPMENT 


NRM Universal Take-Off Conveyor 
(11° or 20’ long) 
Belt construction: endless, 6” or 12” wide, of rubber 
and fabric. 
Belt speeds: 2 to 180 feet per minute with te control. 
Drive: 2 h.p., variable speed. 


Cooling accessories: air blowers or water spray assem- 
blies available. 


Overall dimensions: Aad 20’ long x 2612” wide x 41” 
i 





Net weight: 11’ unit — 920 Ibs., 20’ unit — 1500 Ibs. 


Vertical Tubing Die 
(For Expanded Polyethy- 
lene and PVC Tubing) 
Elbow type. 
Sizes available: up to 20” 
dia. ( ial Larger Dies 
Available). 
Thickness range: up to 4 
mil wall. 
Type of heating: band and cartridge heaters. 
Temperature controls: pro agement pyrometer type with 
800°F. 


32M-2294-754 Printed in U.S.A. 


NRM Pipe Dies 

Types available: Offset Types For Polyethylene, 
And Butyrate Pipe (Shown In 
Photograph). 
Straight Out Types Are Also 
Available For Use With Other 
Materials. 
Sizes: 2” to 6” S. W. P. or IPS. 
Heating: Band type heaters. 
Temperature control: Proportion- 
ing page type, with scale 
range to 800°F. 
Forming: Water cooled mandrel, 
or air sizing rings. 


NRM Vertical Haul-Off and Wind- 
Up Unit for Expanded Tubing 
Size: 48” layflat width of tubing: 
Drive: 1 h.p., variable speed. 
Speed range: up to 150 feet per minute. 
Features: adjustable flattening rollers — 
adjustable trimmers Rateen. 


Dual wind-up: chain drive with slip 
clutches — quick ene 


over. 


id. cardboard cores. 





Overall dimensions: 86” long x 103” wide x 126” high. 
Net weight: 3200 Ibs. 


NATIONAL RUBBER 
MACHINERY CO. 


PLASTIC MACHINERY DIVISION 
GENERAL OFFICE. AND ENGINEERING LABORATORIES: AKRON 8, OHIO 





are suitable for mold making uses: 
Power hack saws—Cutting tough 
steels as readily as machine 
when equipped with high- 
| steel blades, the power hack 
; practically a “must” in the 
:-preparing section of the mold 

ng shop. 
Band saws—Where large 
is are to be produced, a vertical 
1d saw can also be used advan- 
ously. Band saws can be ob- 
tained in two general types: 1) those 
with tilting tables, for simple cutting 
at right angles or at any angle with- 
in the range of table tilt, and 2) 
those that will also cut contours. The 
second type will cut intricate con- 
tours, internally or externally, to 
within 0.003 to 0.004 in. of final di- 


of a simple 


really 


mensions. By means 
welding device built into this ma- 
chine, its blades, when cut for inter- 
nal work, can be electrically butt 
welded in a matter of seconds. 

Cut-off machines—The abrasive 
wheel cut-off machine small 
quantity lots to length with extreme 
accuracy and speed. A_ rubber 
bonded abrasive wheel, rotating at 
exceedingly high speed, is mounted 
in a counterbalanced, vertically 
swinging head and is brought down 
upon the stock by means of a 
straight, almost effortless, pull. The 
bar stock, laid unfastened upon the 
machine table, can be cut to length 
within a few thousandths of an inch 
without raising burrs. 

Torches—The acetylene torch is 
used chiefly for cutting large shapes 
from soft machine steels. Mounted 
on a trolley arrangement and guided 
mechanically, it will cut symmetrical 
or irregular shapes from plate stock 
over 12-in. thick. 


cuts 


Shapers, Planers, Lathes 
Generally speaking, cutting tools 
for shapers, planers, and lathes are 
similar, as are their mounts. 
Shapers—Shapers are particularly 
well adapted to work that can be 
held in a vise. They may be hori- 
zontal or vertical. In mold making, 
the horizontal type is more com- 
monly used and may be operated by 
a crank or hydraulically. The crank 
shaper has a head or tool holder at 
its forward end, driven in a hori- 
zontal plane by a crank movement 
which gives a rapid return stroke. 
The head can be swiveled for angu- 
cutting. The vertical and trav- 
erse feeds may be hand- or power- 


Equipment for Mold Making 





LIBERTY EQUIPMENT 


for plastics film processing 


LIBERTY VALLEY PRINTER 
New unit lays color into deep part 
of embossed patterns for wonderful 
visual effects. Widths to suit exist- 
ing embossers. 


LIBERTY “‘VERSATILE’’ PRESS 
Quickly, easily switches from flexo- 
graphic (aniline) to surface to roto- 
gravure. For both production and 
laboratory use. Prints vinyl, coated 
fabrics, laminations, etc. Widths 
from 19” to 24”. 


LIBERTY ONE-COLOR PRESS 
Fast changeover. Fast wash-up. Ex- 
cellent quality printing. Widths from 
48” to 72”. Repeats up to 24”. 


for inspecting & tubing 


EXAMINES @ MEASURES e TUBES 

in one operation 

Examining Unit—Rotation of mate- 
rial displayed at eye-level so it can 
be inspected for printing quality, 
pinholes and other flaws. 

Measuring Unit—the number of yards 
that has been examined is auto- 
matically registered by an 
read counter. 

Tubing Unit—winds the web onto 
cardboard tubes with a maximum 
roll diameter of 24”. 

Motor driven. Foot operated brake 
leaves both hands free. All widths 
up to 76”. 


easily 


Models available with movable 
carriage 


for embossing for polishing film 


LIBERTY ELECTRIC 
EMBOSSER e POLISHER e LAMINATOR 


Designed for non-stop operation. 
Has dual let-off and take-up stands. 
Use clean, controllable electric heat. 
Pressure on roll infinitely variable 
by individually controlled pneumatic 
pistons. Variable running speed—6 
to 24 yards per minute. Atomized 
spray cooling needs no messy pans 
or squeeze rolls to remove surplus 
water. For all gauges of vinyl up 
to 60” wide. 


LIBERTY POLISHING UNIT 
a matte finish 


a high polish 
a calender can’t equal! 


Eliminates the need for a polishing 
run On an embosser. Ties in and syn- 
chronizes with the calender. Hydrauli- 
cally powered. Will decrease gauge to 
yield, and polish in a single 
operation. No operator needed. Widths 
39” to 84” 


Increase 


Write today for details on these and other 
efficient Liberty Film Processing Equipment 
A copy of our latest catalog will be sent on 
request. LIBERTY MACHINE CO., INC., 


275 Fourth Avenue, Paterson 4, New Jersey. 


High chrome cylinders ¢ Inspection units 


© Printing presses 


MACHINE 
co., INC. 
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MEANS MORE... 
* MORE Efficiency 
MORE Production 
* MORE Economy 
MORE Satisfaction 


Bs ad 


any 


Dual press generator for sealing lamp 


5 arm 
REY GAB oT 


Roll fed plastics move thru Guillotine press Rotary continuous bonder hems, binds, etc. 


Wide throat unit installs zippers in rain- 2C Bar press makes seals up to 84” 


wear, etc. 


As the only builders of BOTH bar and rotary presses, Mayflower engineers 
are frequently called upon to solve “impossible” sealing problems. 

Our years of experience, our personnel and manufacturing facilities have 
enabled us to design and build electronic sealing equipment to meet the 
specific requirements of plastic fabricators in ever-varying fields. 

We welcome the opportunity to confer with manufacturers on their sealing 
operations. 


Mayflower Electronic Devices, Inc. 
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actuated. The hydraulic shaper has ; 
hydraulic mechanism controlling th 
ram and table in place of gearing: 
This gives a uniform cutting spee 
throughout the entire stroke and 
permits unlimited selection of feed 

Planers—Planing is an extensio: 
of the principles of shaping to large: 
work. In practice, the fundament: 
difference is that planed wor! 
bolted to the machine table, recipro- 
cates while the tool remains fixed 
Large planers will machine several 
surfaces simultaneously. 

Lathes—The lathe does for cylin- 
drical surfaces what the planer does 
for plane or flat surfaces. Among a 
bewildering variety and sizes of 
lathes, many of which are highly 
specialized, probably the most famil- 
iar is the engine lathe, which with 
special attachments is known as the 
toolmaker’s lathe. In lathe work, the 
piece is mounted by means of 
chucks, face-plates, collets, or cen- 
ters to a spindle, with which it re- 
volves. Work may be machined ex- 
ternally or internally, and threads 
may be cut similarly. 

Lathes especially designed for 
form and contour turning have 
feeds and movements which are op- 
erated by individual electric motors. 
Some are electronically controlled. 
The latter offer infinite possibilities 
for cutting elaborate designs. 

A number of practical attachments 
for the lathe make possible the han- 
dling of work which ordinarily 
would require special machines. 
Among those available are internal 
and external grinding attachments; 
milling attachments; special holders 
and chucks for dies, center drills, 
and twist drills; brass and steel col- 
lets; and taper-turning attachments. 


Milling Machines 

Vertical spindle miller—Perhaps 
the most important machine for 
mold and die making is the vertical 
spindle miller. There are many sizes 
and styles, from small hand-feed 
types to large multiple-spindle ma- 
chines with automatic profiling and 
depth control equipment. 

Some types have direct motor 
drive to the spindle; other types, 
such as the general-purpose vertical 
miller, have a motor in the base 
which supplies power for all feed 
motions as well as to the spindle. All 
varieties have a table which pro- 
vides longitudinal-feeding motion 

(To page 338 
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WHY automatic instruments 


make sense (and ¢) 


aan they will as- 
sure you of uniform 
quality and cut your com- 
pression molding costs to 

the absolute minimum. 
Taylor's FLEX-0-TIMER* Time 
Cycle Controller ( shown at 
the left) will operate your 
compression presses auto- 
matically—at the push of 
a start button, releasing the operator for other impor- 
tant duties. It has a wide range of cycle bands from 14 
seconds to 540 minutes to meet all time control re- 
quirements. The drum has individual aluminum seg- 
ments on a central shaft—one for each control func- 
tion. Each function can be operated 15 times. Drum 
assemblies are interchangeable. Unit parts are easy to 
reach and remove for maintenance or replacement. Ad- 
justments are simple, because actuating pins are of 
precision die-cast aluminum—easy to remove and set. 


*Reg. U.S, Pat. Off. 


Dieghrog were 


Taylor FULSCOPE* Recording Controllers are built to master 
your toughest temperature or pressure control prob- 
lems. They will maintain ideal platen temperature by 
controlling the inlet steam temperature or pressure, 
or the condensate temperature. And different platen 
temperatures for different products are easily and 
quickly obtainable by turning an adjusting knob to set 
control point. For any compression-molded product 
from small batch to long continuous run you can de- 
pend on FULSCOPE* Controllers to hold precise tem- 
peratures throughout the process. 

Ask your Taylor Field Engineer for 

details of these time and money sav- 

ing instruments. Taylor Instrument 

Companies, Rochester, N. Y., and 

Toronto, Canada. 

Instruments for indicating, recording 

and controlling temperature, pressure, 

flow, liquid level, speed, density, load 

and humidity. 


* Taylor Lnstruments MEAN ACCURACY FIRST 








CONTROLLED FEEDING 


FATTENS YOUR PROFITS! 


FREE WHEELING 
EXPANDER 
Removes wrinkles and creases before 
entering next machine. Holds to full 


width all tire-cord, paper, rubber and 


plastic films and all types of fabrics. 


PRECISION 
GUIDER 
Positive but gentle control—fully auto- 


matic. Maintains accurate lateral align- 





ment on all types of material from 


heavy sheeting to delicate films. 


Other Mount Hope Film and Sheet 
Handling Devices 


. Mount Hope Open Width Tension Device . . . controls tension. 

. Mount Hope Skewed Welt Straightener . . . sets welt at right angles to warp. 

. Mount Hope Bowed Welt Straightener . . . takes the curve out of bowed filling. 

. Mount Hope Continuous Roll Feed . . . permits sewing on fresh roll at full machine speed. 
. Mount Hope Platter . . ball bearings—neoprene covered draw rolls. 


DEPT. M 


(CURT GOOGE 
CACHIHELY GCOUOAGY 


15 FIFTH STREET, TAUNTON, MASSACHUSETTS 


Included in the PAUL O. ABBE Line 





Ribbon Mixers Jar Rolling Mills Porcelain Jar Mills 


Paul O. Abbe grinding and mixing equipment is used 
by the majority of American plastic manufacturers. 


Send for 
Catalog of 

the type 
machine you 


need 


Ball and Pebble Mills Cone Blenders 


Pp PAUL O. BENE 


257 CENTER AVE., LITTLE FALLS, NEW JERSEY 








On some types, cross-feed mo- 
tion is obtained through a sac | « be. 
tween the table and knex units 
(knee-and-column type mac ines), 
while cross motion on others is ob- 
tained through the medium of a ram 
which carries the spindle head 

For controlling depth of cut. some 
machines have vertical adjustment 
of the table; some have vertical ad- 
justment of the spindle; others haye 
both. Feed screws are accurately 
made and are fitted with dials, 
graduated in increments of 0,00] 
inch, 

A two-, three-, or four-toothed 
cutter of the end-mill type fits in 
the machine spindle, either directly 
or through chucks or quick-change 
coliets. 

Machines without automatic pro- 
filing equipment are usually pro- 
vided with a rotary table. 

Rotary-head miller—The rotary 
head milling machine bridges the 
gap between conventional machine 
tools and duplicating equipment. It 
embodies all the characteristics of 
the vertical milling machine plus 
many other features, the most im- 
portant of which is the mounting of 
the spindle on a rotary head and 
spindle slide. The rotary head is 
used for feeding an end-mill in 
a circular path continuously or 
through any predetermined number 
of degrees or minutes. The spindle 
slide provides the means for setting 
the spindle off-center in relation to 
the rotary head center. It also feeds 
an end-mill in any angular path de- 
termined by the setting of the ro- 
tary head. 

The rotary head, the spindle slide, 
and the transverse and longitudinal 
travel of the table provide all move- 
ments necessary to cut any profile 
that the draftsman can draw by the 
use of the T-square, protractor, and 
compass. The profiles can be cut sin- 
gly or in multiple at one setting. 


Duplicators and Pantographs 

Manual control duplicators—The 
manual control duplicator, which 
can be used for either vertical mill- 
ing or duplicating, is similar to a 
vertical milling machine, to which a 
removable tracer head and a floating 
table have been added. With the 
tracer head, the machine is a dupli- 
cator; without it, a profiler. The 
tracer head is an attachment with a 
removable spindle. On the end of 
this spindle is fastened a plain round 
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ng Many Types Available 


pro- Drawer Type Ovens for Softening Plastic Sheets. Oven on 
Right May Be Used from Both Sides to Serve Two Presses 


| Steam or Electric Cabinet Electric Oven for Foundry Shell Electric Drawer Oven for Sin- indirect Gas Heated Cabi- 
1 to » Oryers, for Extrusion and Molding Process tering Teflon net Oven for Curing Stop- 
Molding Powders off Compounds on Plating 

Racks, Dipped Parts, etc. 
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Down Draft Oven for Felted Glass Direct Gas Fired Tunnel Ovens for Slush Molded Plastisols 
Fibre & Resin Preforms 
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CHECK THESE THREE 
For improved extrusion and film handling 


PROGRESSIVE manufactures machines for all phases of extrusion and 
film handling. These machines are designed for maximum produc- 
tion and efficiency. As a result of their superior design and per- 
formance they have become the by-word among critical users . 
acclaimed for top performance, minimum scrap loss and lowest 
operating costs. From start to finish . . . your operation will be im- 
proved with a PROGRESSIVE machine. 


“<4 RIGID PIPE PULL-OFF 


This machine pulls pipe from the die at a uni- 
form rate. Six paired rubber covered pull rolls 
and adjustable spring-loaded hold down rolls 
distribute tension over a length of pipe. The hold 
down rolls have quick toggle release for starting 
the pipe. The standard unit accommodates up 
to 8” O. D.; the roll assembly is adjustable for 
various other diameters. A 20 to 1 speed range 
electronic drive powers the machine. 


ia 


' 





AUTOMATIC BATCHER 


Just load the magazine of 
the Progressive Automatic 
Batcher with cardboard 
tubes and set the desired 
number of yards per tube 
on the controls. Then, with- 
out requiring additional 
attention, other than the 
replenishment of the tube 
supply, the Automatic 
Batcher will wind the prop- 
er yardage, cut off the 
film and start winding on 
a new tube! 


“4 SPOOLING MACHINE 


This unit neatly winds extruded strips such as shoe 
welting, lacing, tubing, and strip gaskets onto 
spools. The standard model handles a 12” diam- 
eter spool. 12” wide. Adjustable traverse for dif- 
ferent width extrusions insures even winding. Di- 
ameter build-up is compensated for by dancer rolls 
which maintain constant linear winding speed and 
uniform tension. The drive has a speed range from 
20 to 1. 





—_ 


Progressive also manufacturers cut-off reels, sheet casting roll units, 
hemming and sealing machines, film tubers, and other machines 
for plastic extrusion and film handling. 


Full details on Progressive cost-reduc- 
ing equipment is available on request. 


@® rogressive machine co., inc. 





Specialists in Plastic Film Handling Equipment 
198-202 East 25th Street Paterson 4, N. J. 
New England Sales Rep: Barrett & Breen Co., 50 Congress St., Boston 9, Mass. 




















plug called the tracer, whi) igs o; 
the same diameter as the cu ‘er. 

The floating table is mounted on 
compound precision ball vearing 
slides and controlled by « lever. 
This lever is adjustable to different 
lengths, thus permitting the most 
convenient operating position and a 
variable leverage for heavy or light 
cuts. It has a place at the right-hand 
end where the template or master 
can be held. After the work to be 
cut is fastened down, the operator 
causes the tracer to follow the tem- 
plate or master, and the cutter wil] 
duplicate the mold pattern. 

Automatic duplicating machine— 
An automatic duplicating or die 
sinking machine is actually a power- 
ful horizontal milling machine in 
which vertical and lateral move- 
ments are operated by electrically 
controlled power feeds. 

The unit is used either to profile 
in two dimensions or to reproduce 
reliefs in three dimensions. In either 
case a tracer passes over the master 
form and the cutter duplicates its 
path. 

Pantographs—A pantograph ma- 
chine is similar to a duplicator, but 
is lighter in construction. Further- 
more, the pantograph has the fea- 
ture of reducing so that the ratio of 
the template to the reproduced en- 
graving can be widely varied. 


Drill Presses 

Single-spindle vertical press—The 
most common machine for drilling 
holes in molds is the single-spindle 
vertical drill press which may be 
either a bench or a floor model. 
These are made in several sizes, 
from small, highly sensitive preci- 
sion models, which will drill a hole 
as small as 0.015 in. in diameter, to 
units that will drill a hole 3 in. in 
diameter. 

Radial drill press—The radial drill 
press, although vertical, differs from 
simple “verticals” in that the drill is 
moved from one hole location to an- 
other in a piece of work, while the 
pieces to be drilled are large, this is 
not only convenient but highly eco- 
nomical. Although a plain radial 
drill press will drill only vertically, 
a universal radial drill press has an 
arm which can be adjusted to drill 
at almost any angle; this is an ad- 
vantage on large work where holes 
are to be drilled on surfaces which 
are angular to the base. 

Horizontal drill press—Of particu- 
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IAGAR 


offers a complete line of 


SHEARS AND PRESSES 
FOR THE PLASTICS INDUSTRY 


NIAGARA POWER PRESSES 


@ Inclinable Single Crank 

@ Inclinable Double Crank 

@ Gap Frame Double Crank 
@ Straight Side Double Crank 


Made in a complete range of sizes 
and capacities 


@ Foot powered for maximum economy 


@ Air powered for the thrifty production 
shop 


@ Electric powered for the ultimate in 
production and convenience 


Made in a complete range of sizes and capacities 


Write for Bulletins 


NIAGARA MACHINE & TOOL WORKS 
BUFFALO 11, N. Y. 


America’s Most Complete Line of Presses, Shears, Machines 
and Tools for Sheet Metal Work 


DISTRICT OFFICES: DETROIT - CLEVELAND - NEW YORK - PHILADELPHIA 


Dealers in principal U. S. Cities and major foreign countries 














lar value to the mold maker is 
the multiple-spindle horizontal drill 
press, Since in mold construction it 
is desirable to have steam lines as 
close to the cavities as is consistent 
with mold strength, the logical pro- 
cedure is to drill these holes through 
the mold itself, paralleling its base. 
In a large mold, such holes may be 
40 in. long. The horizontal press per- 
mits the simultaneous drilling of 
many holes. 


Jig Borers and Grinders 


Jig borers—When extreme preci- 
sion is required in the dimensions 
and location of holes in molds, a jig 
borer may be preferable to a drill 
press. With the aid of dial indica- 
tors built into the jig borer table, 
and through the use of end blocks, 
it is possible to locate holes from 
fixed points or in relation to each 
other, within fractions of a thou- 
sandth of an inch, 

Jig grinders—Until the jig grinder 
was introduced in mold making 
shops, maintaining the accuracy of a 
jigbored hole after the hardening of 
the mold was an expensive business. 
The jig grinder eliminates makeshift 
methods of hole correction after 
hardening. The jig grinder dispenses 
with dial gages and end blocks, be- 
cause hole location is obtained 
through accurate hardened lead 
screws. Its spindle is air-motor 
driven at speeds of 14,000 to 75,000 
r.p.m, 

In addition to the jig grinders dis- 
cussed above, there are many other 
types, used for a variety of purposes. 

Vertical rotary surface grinder— 
Rugged and rigid, this type of 
grinder is used principally for pre- 
paring flat stock for subsequent op- 
erations. It has an 18-in. wheel made 
in segments, The grinding is per- 
formed on the face of the segments 
when they are assembled in their 
plate retainer. Powered by an indi- 
vidual motor, the wheel will remove 
0.001 to 0.015 in. in a single cut. Held 
to a rotating magnetic chuck by 
electrical control, the work rotates 
in the direction opposite to the rota- 
tion of the grinding wheel. Powered 
by its own motor, the chuck will 
hold as many pieces of work as will 
cover its area, without regard to the 
location of the pieces within that 
area. 

Reciprocating surface grinder— 
The table of this grinder is either 
hydraulically or mechanically actu- 
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ated; the wheel itself is motor 
driven. The work, held magnetically 
to the table, is made smooth and 
parallel after shaping and harden- 
ing. Grinding is accomplished with 
the periphery of the wheel while the 
reciprocating table is fed past it and 
under it. The grinding wheel is ap- 
proximately 8 in. in diameter. 

Centerless-type grinder—This ma- 
chine is used principally for exter- 
nal grinding operations on cylindri- 
cal work requiring a high grade of 
finish and extremely close accuracy. 
Many sizes are available, accommo- 
dating work up to 60 in. in diameter 
and up to 24 ft. in length. In general, 
“plain” machines are sturdier, and 
they usually are designed for high 
production work; “universal” ma- 
chines are designed for a wider va- 
riety of work, including face, angle, 
and internal grinding. Taper and 
shoulder work can be ground on 
either style. 

Cutter grinder—Basically these 
machines are designed for sharpen- 
ing operations. They are provided 
with graduated dials and adjustment 
for obtaining the proper clearance 
angles. Several types and styles of 
cutter grinders are available, the 
most useful being those which han- 
dle a wide variety of milling cutters, 
reamers, taps, and shaper and planer 
tools. With the addition of attach- 
ments, other types of cutters, such 
as drills and gear cutters, may also 
be sharpened. As a rule, a machine 
of this type is designed to be used 
as a dry grinder, and therefore is 
not suitable for production grinding 
operations on straight cylindrical, 
internal, or taper work. 

Also included under this classifi- 
cation are contour cutter grinders, 
drill grinders, sintered carbide 
grinders, and others. A pedestal or 
bench grinder, consisting of a motor 
with a grinding wheel mounted on 
each end of its shaft, is required for 
the conditioning and sharpening of 
small tools. 

Flexible shaft machine—This 
equipment is useful for polishing 
and grinding. Its spindle or revolv- 
ing part, instead of being rigid, is 
made of a spring encased in a hous- 
ing, which itself is made from a 
flexible material that permits the 
operator to use it in any position by 
bending the shaft as needed. The 
shaft is actuated by means of an 
electric motor. 

Chip-breaker grinders—This type 


of machine was designed for 
ing chip-breaker grooves in 
bide-tipped tools, 


Diamond Compounds 
Lap sticks, brushes, wood si 
and felt bobs are used with dia: 
compounds to grind hardened o 
hardened molds and bring then 
high finish. One type of lapping stick 
is made of compressed wood, the 
layers laminated with grains in al- 
ternate directions. The diamond 
compounds themselves are available 
in several grades for different uses 
and are supplied in cartridges. 


Hobbing Presses 

When, instead of being machined, 
a mold cavity is to be produced by 
forcing a hardened steel master into 
a softer blank, a hobbing press is 
needed. A hobbing press is simply 
a hydraulic press which is more 
sturdily built than ordinary presses, 
because it has to deliver more pres- 
sure. Some hobbing presses are 
rated as high as 3000 tons. The bot- 
tom platen has a round extension 
called the ram, which fits into a cyl- 
inder. The cylinder and top platen 
are connected with four posts. When 
pressure is applied, the bottom 
platen moves upward. 


Atomic Welding Machines 

In mold making or repairing, it is 
sometimes necessary to build up 
parts by the addition of metal. A 
cutter may take out more metal 
than it should, or a part may be 
worn or broken off in actual use. 
The parts are too costly to throw 
away, so an atomic welding machine 
is used to repair them. In this ma- 
chine, an arc maintained in an at- 
mosphere of hydrogen produces an 
atomic hydrogen “flame” which 
bends mold and repair metal 
together. 


Hardening Equipment 

Most mold parts should be hard- 
ened before going into use. Equip- 
ment for doing this work includes a 
carburizing furnace and a small fur- 
nace for odd jobs. These furnaces 
are nothing more or less than ovens, 
lined with fire bricks, of the horizon- 
tal rectangular type or round like a 
pot. After carburizing, the mold 
parts are quenched in either water 
or oil contained in large tanks. It is 
well to have an electric hoist 
for handling this operation. After 
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The press illustrated is No. 984.—350 ton 
self-contained Press with independent 
ejector fitted with motor driven pump 
unit. 

This is one of a large range of presses 
from 70 to 1,000 ton capacity. 

You are invited to write for full details 
of our comprehensive range of presses and 
ancilliary equipment. 


HYDRAULIC PUMPS - HYDRAULIC ACCUMULATORS - PELLETING MACHINES * HYDRAULIC VALVES - AUTOMATIC MOLDING-CYCLE CONTROL UNITS 


Bradley & Turton Lid 


Caldwall Works e Kidderminster e England 
Birmingham Office: 13 Soho Road, Handsworth, Birmingham 20. 


THE LEADING MANUFACTURERS OF COMPRESSION MOLDING EQUIPMENT 























a GREAT name in HYDRAULICS 


Precision built to meet the production needs of the plastics 
industry, Clifton’s line of presses are known for their better per- 
formance. Choose yours from our standard line or let us custom- 
build one to your own specifications. 


Mode! 3A 


Model 2A, Power-Pak 


Model 20, 14x14 platens Model 600 HA 





Request our illustrated literature 


a eimage). on Ciftn's line of presses 


HYDRAULIC PRESS CO. f- 289E ALLWOOD ROAD—CLIFTON, N. J. 
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FOR 


molding, embossing, polishing, laminating... 


PLASTIC 


R. D. Wood Hydraulic Presses are designed to meet the many 
exacting demands of modern plastic product manufacturing. 


Accurate and uniform heat-pressure distribution of R. D. Wood 
Presses provides high product uniformity under mass produc- 
tion conditions. Full production speeds and economies are 
assured by automatic and semi-automatic pressure controls, 
blow down, heating and cooling units; central and self-con- 
tained hydraulic systems; special platen arrangements and 
many other features. 

R. D. Wood Presses are available in a wide range of models and 
capacities for many production requirements. 

Before you buy, consult R. D. Wood Company. Write today 
for details of our full line of Hydraulic Presses and Equipment. 


R. D. WOOD COMPANY 
PUBLIC LEDGER BUILDING @ PHILADELPHIA 5, PENNSYLVANIA 


Representatives in Principal Cities 


Makers of Hydraulic Presses and Valves Fire Htydrants Cast-iron Pipe 
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quenching, the parts go into 
pering furnace or pot, 


Liquid Honing Equipme: 


Although such equipment is not a 
new development, it is only r ntly 
that the plastics mold making indys- 
try has seen fit to take advantage of 
this rapid and excellent method of 
cleaning up a mold after hardening 
The equipment includes a flexible 
hose ending in a nozzle, through 
which abrasives in liquid suspension 
are directed onto the metal parts to 
be cleaned. A cabinet of the proper 


| size and design encloses the entire 


operating set-up, in order to confine 


| the abrasive suspension. Scale can 
| be removed and a surface suitable 


for chrome plating can be obtained 
by this process in a fraction of the 


| time required by other mold clean- 
| up methods. 


Chrome Plating Equipment 

The life of a mold can be pro- 
longed by having its surface chrome 
plated; this chrome plating treat- 
ment will also help to keep the mold 
free from flash. 

Pilling dies may belly in the cen- 
ter and become unusable, Plating 
undersize and grinding back to size 
restores dies. 

Many of the tools used in the plas- 
tics finishing room can also be plated 
with very encouraging results. Be- 
cause of the many types of harsh 
filler used in plastic compounds, taps 
quickly wear below dimensional 
limits. These worn taps can be 
brought back to usable condition by 
-lating, and, up to 0.002 in. per side 
thickness of chrome, works very 
well. In the case of new taps, the use 
of 0.0005 to 0.001 in. thickness of 
chrome will outlast high speed and 
nitrided surfaces by as much as 5 to 
1. At the same time, chrome’s low 
coefficient of friction provides for 
cooler and cleaner operation of the 
tap. Drills can be plated with 0.0001 
to 0.0002 in. thickness of plate for 
longer life. Heavier deposits tend to 
dull cutting edges. 

Rectifiers have recently replaced 
generators in the chrome plating 
room and result in a more efficient 
and flexible operation. They serve 
the purpose of changing the current 
from alternating to direct. 

To remove carbon smut from 4 
hardened mold before chrome plat- 
ing, a pickling operation is required. 
This necessitates the use of a dip 


Machinery and Equipment 





quipped with electrical heat- 
ements. 

remaining equipment needed 
rome plating operations con- 
f tanks for cleaning, etching 
.cid, and the actual plating, and 
< for the anodes. 


Sprayed Metal Molds 
Molds for such operations as vac- 
forming, reinforced plastics 
jing, thermoplastic sheet form- 
ind other similar types of op- 
tions in which mold strength re- 
irements are low, can be produced 
spraying molten particles of 
onto a master until a durable 
ell of from % to %e in. has been 
built up. This is accomplished with 
, special spray gun, which is so de- 
signed that it will feed metal rod 
hrough a high temperature flame 
ind then blow the molten metal par- 
ticles onto the pattern. A_ spray 

booth is also necessary. 

After the sprayed metal shells are 
removed from the master, they are 
backed up with either plaster, stone, 
yr, in some cases, a mixture of poly- 
ester and fibrous glass. 


EQUIPMENT FOR 
HEAT SEALING 


7 HE primary function of heat seal- 

ing equipment is to supply suffi- 
sient heat and pressure to bond two 
9 more heat-sealable surfaces to- 
gether. Heat-sealable materials may 
be classed as those materials which 
melt or become fusible at tempera- 
tures generally ranging between 150 
and 350° F. When two pieces of 
material of this type are pressed to- 
gether and the contacting surfaces 
raised to the temperature at which 
the material melts or fuses, a weld 
can be effected. 

The equipment used in the plastics 
industry for heat sealing or weld- 
ing thermoplastic film and sheeting 
may be divided into two general 
classifications, One type makes use 
of electrical resistance elements to 
heat jaws, rollers, or metal bands. 
The other type utilizes a high fre- 
quency generator to soften or pre- 
heat the material at the areas of 
seal, 

A number of new machines and 
special attachments centering around 
the use of the high frequency 
method of heat sealing have been 
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special-purpose 
.. R.D. WOOD 
hydraulic presses 


a full line of hydraulic presses 
and equipment for modern plastic 


product manufacturing 


a. 1327-ton multiple-opening, duplex cylinder type hydraulic 
platen press for the manufacture of molded brake lining and 
similar products. 

b. 880-ton multiple-opening platen press designed for polishing 
and laminating plastic sheets. The complete ten-opening sheet 
production unit includes a twenty-opening loading and unload- 
ing elevator 

c. 500-ton multiple-opening platen press designed for embossing 
and polishing operations in the plastics industries. 


. heating platens in a wide range of sizes precision made for 
exacting work in the processing of all types of plastic products. 


...@ complete line of hydraulic 
valves especially designed for high 
pressure circuits. 

... hydraulic power systems de- 
signed and built in all types of 
direct pumping hydraulic power 
units and pressure storing accumu 
lator systems. 

Write today for detailed informa- 
tion on R. D. Wood's full line of 
Hydraulic Presses and Equipment 

\raiy) 


ue R. DBD. WOOD COMPANY 
\V, PUBLIC LEDGER BUILDING e@ PHILADELPHIA 5, PENNSYLVANIA 


Representatives in Principal Cities 
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developed for mass production on 
specific jobs such as- automatically 
bonding vinyl buttons to vinyl] rain- 
coats, producing a heat-seal rein- 
forced button hole (several at a 
time), and automatically producing 
five rolls of vinyl welting in a single 
operation. 


Resistance Heat Sealers 

Heat sealing accomplished by 
means of electrical resistance ele- 
ments requires a cooling of the seal 
under pressure to insure the bond 
strength for most plastic films. When 
a heat sealing lacquer has been ap- 
plied to a film, this cooling period is 
not required. 

Electrical resistance heat sealers 
are of two general classes: the jaw 
type and the rotary sealer. The 
simplest is the jaw type in which 
two heated metal bars or platens are 
brought together by a mechanism 
operated either by hand or motor. 

There are two types of rotary 
sealers. In one type, sealing is ef- 
fected by passing the material be- 
tween two heated motor-driven 
rolls. The second makes use of two 
thin endless metal bands which 
carry the material through both the 


heating and cooling zones while con- 
tinuously applying pressure to the 
film, By permitting the accurate con- 
trol of temperature, pressure, and 
time, the latter machines may be 
used for heat sealing oriented films 
and those with a low heat dissipa- 
tion factor, as well as the regular 
thermoplastics. 

Both rotary and jaw type sealers 
usually have sealing members made 
of brass. Steel members are some- 
times used because of better wear- 
ing qualities, but since the thermal 
conductivity of steel is low, this ma- 
terial is recommended only for au- 
tomatic machines which handle films 
at fixed speeds. The fixed speed per- 
mits the adjustment of heat in-put 
to heat out-put. For semi-automatic 
machines, which are those guided by 
operators, attempts are made to feed 
the same number of units each min- 
ute since variations in feeding 
speeds induce variations in tem- 
peratures. The temperatures are or- 
dinarily controlled by thermostats, 
with rheostats used to absorb the 
excess heat capacity. 

Provisions for making pressure 
adjustments are necessary for both 
types of sealing machines. In the jaw 


type, the pressure may be in 
by shimming one of the sealir 
while for the rotary type 
stronger springs may be inse 
the same result. 


High Frequency Sealer: 


Electronic or high frequen 
sealing takes advantage of the elec- 
trical characteristics of many plas- 
tics materials. In this method, the 
heat for sealing is generated inside 
the material by the passage of high 
frequency electric currents through 
it. Since only the inner surfaces of 
the film soften, no cooling zone js 
required, so that cooling and bond- 
ing are almost instantaneous. 

There are three basic parts to an 
electronic sealer: the oscillator or 
high frequency’ generator; the 
mechanism for applying pressure, 
such as a press or a frame for 
mounting rollers; and the electrodes 
The high frequency generator is in 
principle a radio transmitter with its 
output side connected to the elec- 
trodes of the sealer instead of to a 
transmitting antenna. Most oscilla- 
tors are tuned to 27.32 megacycles 

4 of 1%, the frequency assigned 
by the Federal Communications 





LUIGI BANDERA 
EXTRUDER 


TYPE T-120 BANDERA EXTRUDER WITH 
BARREL RATIO OF 17:1. ONE OF WORLD'S 
MOST RUGGEDLY CONSTRUCTED UNITS. 


The Bandera line includes 8 models 
ranging from 1” to 61.” extruders, 


built to same high standards. 


Complete plant for all types of extrusion 


including lay-flat tubing. 


Enquiries invited. 


For STEADY PRODUCTION 


select the best 


A.P.M. VACUUM DRAPE 


FORMING MACHINE 


MANUFACTURED BY ABBOTT PLASTIC AND 
MACHINE CORP., CHICAGO, ILLINOIS 


24” x 24” two stations fully automatic fob Chicago, 


Illinois 


$2,480.00 


36” x 36” two stations fully automatic fob Chicago, 


Illinois 


$3,880.00 


larger machines upon specifications 


1. automatic timing of heating, draping vacuum 
draw and ejection of parts on cycle 

. simple mold clamps 

. quick mold change 5 to 8 minutes 

. inexpensive molds—phenolic wood or metal 


. needs no engineer to operate—no gadgets oF 


elaborate controls 


. vacuum forms all thermoplastic sheets 


FOB Genoa itely $7,612 


BARZANTNI INTERNATIONAL INC. 
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SOLE DISTRIBUTORS 


6322 N. Clark St., Chicago, Ill., U.S.A. telephones HOLLYCOURT 5-7406-7 
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SEMI-AUTOMATIC PRESS POWER OPERATED, LEVE 
=. Capacity. 


\ 


EEET PEL ET TY 


Check these outstanding features of this ultra- 
modern Van Dorn injection press:— 
GREATER CAPACITY — Up to 2% oz.; 
smaller pieces at faster cycles. 

HI-SPEED PERFORMANCE — Plasticizes 
material at 22 Ibs. plus per hour. 

FASTER PRODUCTION — Will attain up to 
720 cycles per hour (dry run). 

HIGHEST EFFICIENCY— Due to water cool- 
ing of injection plunger, transfer hopper and 
oil cooler. 

ACCESSIBILITY — Due to simple platen 
clamp device for purging to change material 
or color. 


MORE SAFETY— Mold hydraulic mecha- 


VAN DORN 


Vim Oy Me Nliclilehilal ae-tt5 


nism makes press non-operative unless 
molded part is completely ejected. 


SIMPLER OPERATION — Due to automatic, 


adjustable material metering device. 


MULTIPLE OPERATIONS — Minimum oper- 
ator attention by use of larger hopper and 
light that indicates when press needs attention. 


SELECTIVE CONTROL— Merely throw toggle 


switch to operate press semi-automatically. 


DEPENDABILITY— Because of all-steel 
construction and Van Dorn’s established 
reputation in the plastics machinery field. 


THE VAN DORN IRON WORKS CO. 
2687 East 79th Street + Cleveland 4, Ohio 
Cable Address: ""VANDORN" Cleveland 


and this Van Dorn model is the lowest priced press in its class! 
WRITE FOR COMPLETE DATA ON MODEL H-250 AND OTHER EQUIPMENT SHOWN 


5 R 
CONTROLLED PRESSES 
2-02. and 1-oz. models 


MANUALLY OPERATED PRESS 
1-oz. For small jobs, 


PLASTIC GRINDER 
Grinds up rejects, 
waste, etc., for re-use. 


MOLD BASES 
Available from stock. 
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.--for Textile and 
Plastics Processing 


A small tension change positions the actuator shaft 
so as to call for motor speed change to restore pre- 
set tension. Thus a constant linear feet per minute 
windup may be achieved even though the radius of 
takeup roll increases with each turn to otherwise 
increase linear speed versus radius build-up. Speed 
is now made proportional to position of dancer 
rol) and tension is held essentially constant, as is the 
linear rate of material travel. 

These and other models of electronic motor speed control 
systems available from 1/50th to 2 horsepower. 


WRITE 


Paterson 


4 Godwin Av« 


N. J 





Commission, although cor tely 
shielded non-interfering osci!lator: 
may operate at any frequen 

In bar or “one shot” sealinz the 
electrodes may be either straight or 
curved, with their shape depending 
upon the profile desired in the bond 
In some instances the electrodes 
may be machined dies with one 
placed in the upper and one in the 
lower section of the press. However. 
in a widely used set-up, one formed 
set of electrodes in the upper por- 
tion of the press seals at all points 
of pressure against a flat plate elec- 
trode in the lower portion of the 
press, The problems of special dies 
have been eliminated in some ma- 
chines by the incorporation of a 
brass strip which can be adjusted to 
produce any shape of seal. 

In continuous sealers the elec- 
trodes may be machine driven roll- 
ers which not only transmit the high 
frequency energy but also act as a 
feed for the film passing between 
them. While some continuous sealers 
are large units, most are of the sew- 
ing machine type. Another variation 
of the continuous sewing machine 
type sealer makes use of very small 
bar electrodes. The rapid clamp ac- 
tion of these mechanically operated 
bars pulls materials forward at each 
stroke. The forward movement of 
the material results in an overlap at 
each point of weld. It is possible to 
bond practically any desired seam 
by use of the sewing machine type 
sealer, which also has the advantage 
that needle trade operators can 
rapidly adapt their talents to it 


EQUIPMENT FOR 
PREFORMING 


QUIPMENT for performing is di- 

vided into two general classifica- 
tions. One is the type used by a 
compression or transfer molder for 
producing dense pills or preforms 
from powdered or _ granulated 
molding material, or from impreg- 
nated chopped fabric thermosetting 
compounds. The second classification 
is used only by the molder of rein- 
forced plastics, and its function is t 
produce a preform of chopped glass 
fibres in the approximate shape of 
the desired end product, this pre- 
form to be sufficiently strong to 
withstand normal handling without 
falling apart. The first equipment 
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Make these tests—and many more 


—-with World-Standard | Scovr Bama 














MODEL ) 
World- 
Standaré 
tester for 
tensile and 


1) FOR PURCHASING AND MATERIALS CONTROL—to assure uni- ee nt 
formity and conformance to specifications; to obtain adequate materials ‘ a i 
at lowest cost. of ithe tests 

. . r 

FOR PRODUCTION CONTROL—to achieve highest production con- ~— 
sistent with required standards of quality. 
FOR RESEARCH AND PROGRESS—new methods, treatments, con- 
structions, in these Scott Testers* give you a swift, sure guide to better 
methods. 
FOR PROMOTING SALES AND SATISFYING CUSTOMERS—the 
picturized records from your Scott Testers* are invaluable proof of your 
product’s performance and quality: to boost new sales, keep customers 
sold, prevent disputes. 

SCOTT EQUIPMENT TESTS IN CONFORMITY WITH 

ASTM, NBS, ISO AND ALL RECOGNIZED STANDARDS. 

WRITE FOR FREE CATALOG NO. 54 


SCOTT TESTERS, INC. 103 Blackstone St., Providence, R. 1. 


TWO OF MANY 





cline-Plane Tester for plas- 
tic films up to 50 Ibs. tensile. 

















Beside the press 
Purgings 
Chunks 

Heavy Chunks 
Large Pieces 
Wide Chunks 


You set the requirement 
and we will IMMEDIATE DELIVERY 
supply the granulator ON MOST STANDARDS 


4to 5 WEEKS DELIVERY 
ON SPECIALS 


ANY MATERIAL — ANY SIZE — ENGINEERED TO LAST * 
<Chiil?>. ARTHUR COLTON COMPANY 

Div. Snyder Tool & Engineering Company 

TO LAST 3464 E. LAFAYETTE «+ DETROIT 7, MICHIGAN 


ALSTEELE ENGR. WORKS, INC. — 


82 HERBERT ST 
FRAMINGHAM, MASS 














Plastic - Molding 
Equipment 
Specially Designed for 


LOW-COST 
PRODUCTION 
* 


LOW-COST 
MAINTENANCE 


Semi-Automatic OR ESSES 


Self-contained or Central System. 


Single or Double Overhead Ram 
for High Speed Plunger Molding 


Heating Presses 
Cooling Presses 
Hand Presses 
Pressure PUMPS 
Power Pumps 
ACCUMULATORS 
Hydraulic VALVES 
Shock Alleviators 


Write for Catalogs 


Bann ing & 


ES 
PRESS CO., INC 





classification is commonly known as 
a preform press, the second as a 
preform machine. 


PREFORM PRESSES 


The chief function of a preform 
press is to compact loose plastic ma- 
terial into a dense shape that can be 
handled easily during preheating 
and mold loading operations, In ad- 
dition to being easier to handle, 
preforms also assure that mold 
changes will be uniform. 

In addition to preforming, high 
speed cold molding can be accom- 
plished on the preforming type of 
press. A floating head press is es- 
pecially adaptable for this special- 
ized operation, using a set of em- 
bossed dies. 


Types of Presses 

There are two methods of classi- 
fying preform presses. One distinc- 
tion is on the basis of single stroke 
or rotary design, the other on the 
basis of mechanical or hydraulic op- 
eration. All types have variable 
speed drives and a means for manu- 
ally adjusting the weight and den- 
sity of the preforms. On some of 
the machines, these adjustments can 
be made while the preform press is 
in operation. 

A variation from the more famil- 
iar vertical type of single stroke 
preformer was recently placed on 
the market. This all-hydraulic, hori- 
zontally operating unit has a fixed 
punch, a horizontally operated mov- 
able punch, and a material hopper 
and preformer die which move in 
unison, horizontally, actuated by hy- 
draulic jacks. In operation, the hop- 
per is first moved into position so 
that material fills the space between 
the two punches. As the hopper and 
die move horizontally to the second 
position, the two punches trap the 
material between them and carry it 
into the die. The next action is the 
horizontal motion of the movable 
punch, which compresses the loose 
powder into a pellet. The die and 
hopper are then again moved so that 
the die moves away from the space 
between the two punches, thus al- 
lowing the preform to drop out. 


Single Stroke Presses 
Single stroke presses may be op- 
erated by mechanical or hydraulic 
means or by a combination of the 
two. The mechanical type, which is 
the more common, may be actuated 








CAMBRIDGE 
SURFACE 
PYROMETERS 
for the 
PLASTICS INDUSTRY 
e 





needle 
model 








@ The routine use of Cambridge Sur 
face Pyrometers takes the guesswork 
out of surface temperature determina- 
tion. Cambridge Instruments are accu- 
rate, dependable, rugged, quick-acting 
and easy to use. The Roll Model is for 
checking surface temperatures of still 
and moving rolls. The Needle Model 
is for insertion into preforms and ma- 
terials in a plastic or semi-plastic state 
The Mold Model is for checking sur- 
face temperatures of mold cavities. 
@ For money-saving and better plas- 
tic-making suggestions, write for Bul- 
letin 1945S. It gives detailed information 
on these instruments. 


CAMBRIDGE 


INSTRUMENT COMPANY, INC. 
3711 Grand Central Terminal, New York 17, N.Y 


PIONEER MANUFACTURERS 
OF PRECISION INSTRUMENTS 
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WATLOW SALES 


ee cin” HEATING UNITS — 


Boston 16, Mass 
Cc. H. Ribble & Co 
ea 258 Park Square Bidg 
, Camden 2, N 
Hi h 4 3 ow: W. Wyatt 
igher Moiding Temperatures © 22?°e.0c.'St° nm. 2m 
oles 6, tl. 
] - i Kelburn Eng. Co 
or Today’s Plastics | Saw 
Cleveland 22, Ohio 
Cc. B. Webb 
22232 Byron Rd 
Dayton 2, Ohio 


@ CONSTANT, UNVARYING HEAT The) Mec Asc 
; , Colorad 
@ FEWER BURNOUTS Pclcram’ Company 
4949 Colorado Bivd 
Detroit 2, Mich. 
Stanley L. Burgess 


@ EASY INSTALLATION 6432 Cass Ave 


Houston 19, Texas 


OR REPLACEMENT moe A Ne 
5045 Fieldwood 
Los Angeles, Calif. 
Western Control Equip. Co 
non . * 4622 Van Nuys Bivd 
New aif d g cl esitiitts band tight fit, Sherman Oaks, Calif. 
unvarying heat concentration, at any temperature . . . thin ae oo 
cross-section of insul ii P, O. Box 1601 
ection of insulation, plus high dielectric potion Nee Yaka mY. 
Cc. H. Ribble & Co. 








means lower internal temperature, minimum tem ure 
P 4 perat 703 ‘Temple Bidg. 


14 Franklin St 
San Francisco 23, Calif 
volves only fractional heat loss during the operating cycle. Western Control Equip. Co. 
2342 Franklin St 
Since 1922—Designers and Manufacturers of Electric Heating Units St. Louis 3, Mo 
Brauner Export Co 
2030 Chestnut St 
Seattle 4, Washington 
J. B. Hickman Co 
503 Maritime Bidg 


lag, fewer burnouts ...simple unit-by-unit replacement in- 


1382 FERGUSON AVE. 


Available with 
KABAR ARQUENCH 
. to prevent 


SPEED . . . ECONOMY | ARC-DAMAGE 


LL VERSATILITY 
CONTINUOUS OPERATION 


H ER BE al the leaders of the 


PLASTICS 
INDUSTRY 











CHOOSE 
Where Others Fail! fe 

Measure up the Herbert Oxy 

Cold Bar with any other ELECTRONIC | 
means of static elimination . . . compare point HEAT 
by point . . . let the facts prove what thousands SEALERS 
of users already know! Oxy is your best invest- REPRESENTATIVES IN 
ment, for any material and on any equipment, in ee aera 
terms of efficiency, safety, and cost-saving per- , 
formance. For full specifications and prices, d _ Model No. 
please forward details of your machine. THE BETTER 0H2250 
you 


HERBERT Seal . 


PRODUCTS INC. mae 
]\ 2) MANUFACTURING CORPORATION 


74-30 Jamaica Ave. * Woodhaven 21, N. Y. You 
Phone: Michigas 23-4007 Sell 1907 WHITE PLains RD. N.Y. 60 - TA 3-5104 




















De-Sta-Co Toggle Clamps are extremely flexible in their application and are easily 
adapted to work-holding problems in drilling, milling, reaming, boring, welding, 
bonding, machining or other production processes. You get more production with 
fewer rejects at lower tooling costs when you tool up with versatile De-Sta-Co 
Toggle Clamps. 

Parts are held firmly in perfect alignment, insuring precision from the first 
piece to the last, with smooth, fast, powerful action, clamping and releasing in 
split seconds. Your fixtures cost less when they're designed around these low-cos! 
work-holding tools . . . reduce labor costs of ordinary methods. 


Your nearby ‘‘De-Sta-Co" Distributor stocks more than 40 models for your 











4, 
convenience. Contact him at address below or write us for complete catalog. 
ALABAMA MINNESOTA PENNSYLVANIA 
Dixie Type & Supply Co Northern Machinery & Supply Co Poul J. Fleming & Son 
930 N. 6th Avenue 2001 Washington Ave.~S. 907 W. Wagner 
Birmingham 4 Minneapolis 1 Philadelphia 41 
MISSOURI TENNESSEE 


ARIZONA 
Norman S. Wright & Co 
2628 E. Washington 
Phoenix 


CALIFORNIA 
Norman S. Wright & Co 
625 N. Alvarado Street 

Los Angeles 26 
Norman S. Wright & Co. 
2779 Folsom Street 
San Francisco 10 


GEORGIA 


Pye-Barker Supply Co. 
231 Pryor Street, S.W 
Atlanta 3 


ILLINOIS 
George A. Rieke Co. 
549 W. Washington Street 
Chicago 6 
INDIANA 


General Supply & Tool Co 
140 S. Senate Avenue 
Indianapolis 4 


KANSAS 


H-H Tool & Supply Co 
111 W. 2nd Street 
Wichita 2 


MASSACHUSETTS 
F. H. Robertson Co., Inc 
420 Broadway Avenve 
Malden 48 


Ernst Machinery Co 
1606 Oak Street 
Konsos City 4 
H. O. Monahan 
1007 Yale Avenue 

St. Lovis 17 


NEW YORK 


Acme-Danneman Co., Inc. 


203 Lafayette Street 
New York 12 
Root-Neal Co 

64 Peabody Street 

Buffalo 20 
Fink Tool Co. 
801 Meigs Street 
Rochester 20 
M. J. Kelly Supply Co. 

323 E. Water Street 

Syracuse 11 


OHIO 
F. N. Cuthbert, Inc. 
2909 Detroit Avenue 
Toledo 10 
Die Supply Company 
1400 Brookpark Rood 
Cleveland 14 
Die Supply Sales Co. 
311 Vermont Street 
Dayton 4 


OREGON 
Niarman 5. Wright & Co. 
1932 S.W. Water Street 

Portland | 


Mr. Ralph Landrum 
1107 Granada 
Nashville 6 
Lewis Supply Co 
477 S. Main Street 
Memphis 2 
TEXAS 
Tool Supply & Engr. Co. 
1901 Canton Street 
Dolles 1 


WASHINGTON 
Norman S. Wright & Co 
125 S. Stevens 
Spokane 4 
Norman S. Wright & Co 
233 Ninth Avenue, North 
Seattle 9 


WISCONSIN 
Triplex Supply Co. 
830 N. Third Street 

Milwovkee 2 


ONTARIO 
Williams & Wilson Ltd. 
11 Front Street, East 
Toronto 1 
Williams & Wilson Ltd 
1465 Tecumseh Bivd., E 
Windsor 


QUEBEC 
Williams & Wilson Ltd. 


544 Inspector Street 
Montreal 3 


DETROIT STAMPING COMPANY 
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327 MIDLAND AVE. + DETROIT 3, MICH. 











by a cam, toggle, crank, or ec -entric 
mechanism. 

The hydraulic type of press jg 
less commonly used; a single acting 
press of this type may be in: icated 
for handling materials that cannot 
be fed automatically. 

On the whole, in the standard 
automatic, mechanical single stroke 
press, a volumetrically determined 
charge is fed into a stationary die 
cavity by a reciprocating or oscillat- 
ing feed shoe. The hydraulic single 
stroke press, on the other hand, is 
semi-automatic and the operator 
loads a measured charge into the die 
before the start of each pressing 
cycle. 

To make preforms of a given con- 
tour on a single stroke press, only 
a single die set is required. This wil] 
include a die block containing one 
or more cavities, and a correspond- 
ing number of upper and lower 
punch sets. A single stroke press 
will deliver up to 60 preforms per 
minute. Although multiple punches 
can be used on this type of press, 
they are not in general use because 
of the high initial outlay. 

Standard single stroke presses ap- 
ply the compacting load from one 
direction only. However, some spe- 
cial models compact from both di- 
rections, either by direct motion of 
both the opposing sets of punches, 
or by the use of a floating die, 
which is forced against the station- 
ary set of punches by the motion of 
the opposing set of punches. 

Other special models used hy- 
draulic cushions to secure a slight 
dwell during the compacting opera- 
tion. Such a dwell allows more time 
for the escape of air entrapped in 
the powder, and also permits the 
material to flow throughout compli- 
cated die areas. 

Single stroke presses are avail- 
able in capacities of up to 200 tons; 
the largest size is capable of mak- 
ing preforms 28 sq. in. in area and 
weighing as much as 2% Ib. each at 
a speed of 45 or 50 per minute. A 
75-ton press has satisfactorily pro- 
duced %-in. diameter preforms at 
the rate of 10,000 per min. in a 160- 
cavity die. 

The single stroke presses are par- 
ticularly well suited to the needs 
of molders who have a wide variety 
of preform requirements, because 
large and small preforms of various 
contours can be made with equal 
facility on the same machine, and 
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VLE CENTERLESS GRINDERS 


MODEL PG-7 


for faster production of shapes 


from Plastics @ Hard Rubber @ Wood 
Ceramics @ Carbon @ Fiber @ Cork 


@ Low Initial Cost 
@ Low Operating Cost 
@ Low Maintenance Cost 
@ Extreme Flexibility 
@ Vibrationless Operation 
@ Accurate Duplication 


Illustration of typical parts that can be ground on the PG-7 


siiiiiiaieeatia , eS a Fes temiaiinas a 
age haath i, ii , ee 2 Royal Master Centerless Grinders 
a q q are lower in cost than many other 
methods of forming small parts. 
The automatic hopper provided 
with the Royal Master PG-7 Cen- 
terless Grinder permits the opera- 
tor to run several machines. 


mobe 76-12 GENTERLESS GRINDER 


by Royal Master (24” x 48” floor space) 
Thrufeed, 


FOR Plunge, GRINDING 
and Infeed ( 


Designed to grind small diameter forms which might call 
for plunge or infeed grinding—as well as long rods of 
small diameter. 


Grinds anything from plastics to tungsten carbide; tolerances 
as low as .0002 inch can be consistentlv held, -nd 6 to & micro 
finishes are easily obtained. Will handle practically any shape 
up to 1” diameter, and many shapes up to 1/2’’ diameter. Occu- 
pies 24” x 48” floor space, including coolant tank. 

Write TODAY for new literature with complete details and prices on 


both models. 
HH 


ROYAL MASTER, INC. © 


220 State Highway No. 23 Riverdale, New Jersey 





UNIVERSAL 
Dual Pressure 
Pumps 


for all Powered by 3-10 HP. Motor 


Hydraulic Presses 
ONLY UNIVERSAL 
offers these features 


Built to run 24 hrs. per day 


Low pressure pump 
delivers 12-40 

gals. ‘min. & high 
pressure pump at 3000 
psi delivers 3-6 
PUMPS © PRESSES _—9*1/s-/ min. 


PERFORMERS « EXTRUDERS ° Prices 20-25%, lower 
than Market Average 


e Pressures up to 10,000 psi 
Reservoir has oil cooler 


Can run in series 


HYDRAULIC MACHINERY CO., INC. 
285 Hudson St., New York 13, N. Y. 


A Specialty 


Guaranteed Rebuilt Presses 
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Yo u can use 


OUR A\z Years 
of Experience 


Interested in Better Molds— 
Molds with longer life and quicker, more 


Complete Facilities positive action? 43 years of Engineering 


MOLDS 
Engineering 
Design here at your service. Our list of Customers 
Hob Making 
Hobbing 
Keller Work 


Heat-treating 
Duplicating 
Pantographing 


Know-how and Production Economy are 


reads like the Plastic Industry Blue Book. 


Write for Bulletin showing 
typical Molds and Machines 


STANDARD TOOL CO. 


83 WATER STREET, -eepemaantemes MASS. 


Degating Equipment 
Stan-Casts 
(Stainless Steel 
Castings) 
Beryllium Pressure Castings 
Special Machines 





OMNI PRODUCTS CORP., Export Distributors, New York, N.Y. 


because die changes can by .pidly 
accomplished with a minin im of 
down-time. 


Rotary Presses 


Rotary presses are mechanically 
operated, They employ a number of 
die sets, mounted on rotating mem- 
bers. The material is compressed 
from both top and bottom, as the 
die cavity block and both the upper 
and lower punches of the die set 
move simultaneously between re. 
volving wheels. Ejection of the pre- 
forms is accomplished by cam actu- 
ation of the lower punches. 

As in the case of single stroke 
presses, charges for the rotary 
presses are volumetrically deter- 
mined. However, in the case of the 
rotary presses, the dies do not re- 
main stationary for filling as they 
do on single stroke presses. Instead, 
the cavity is filled by moving it 
underneath a stationary material 
feeder. 

Even with single-cavity die sets, 
production on a rotary is fairly 
high. In a single revolution of the 
die table, one or two pills are pro- 
duced per die set, and there may 
be as many as 33 of these die sets 
on the die table. 

Rotary presses are available in 
capacities up to 100 tons. The larg- 
est machine is capable of making 60 
six-in. sq. preforms per minute. 
Special presses designed to accom- 
modate multiple-cavity die sets have 
turned out as many as 4000 preforms 
per minute. 

Changing the die sets on a rotary 
press requires considerably more 
time than on a single stroke press. 
However, molders find rotaries to be 
economical for long runs. 


Choosing a Preformer 


For the molder to select the par- 
ticular model and size of press that 
will best serve his needs he must 
have a clear understanding of three 
interdependent groups of factors: 
1) Production requirements, includ- 
ing required speed of production, 
length of runs anticipated, range of 
size and shape of preforms desired, 
and uniformity necessary; 2) Ma- 
terial characteristics, with especial 
emphasis on bulk factor, and also 
including granulation, both of which 
may affect the type of feed required 
on the press if uniform preforms 
are to be produced; and 3) Press 











limitations, including static pressure, 
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mitation, die area, core rod 
t, depth of fill, and feeding 


1ents, 


duction Requirements 


the molder customarily 

s a variety of end products 

vely small quantities, he will 

find a single stroke press 

ted to his needs, since such 

can accommodate a great 

of sizes of preforms, and in 

, only one die per size is re- 

whereas for a rotary unit up 

lie sets per different size and 

vould be needed. The molder 

pecializes in volume produc- 

parts that require preforms 

of the same size and shape, such as 

, mass producer of buttons, collap- 

sible tube caps and closures of other 

types, will require a rotary pre- 

former. The higher cost of the die 

set tooling is justified in this case 

since it is amortized over many mil- 

lions of preforms. Most custom 

molders find that they require both 

the rotary and single stroke types 

of preformers, because of the diver- 

sity of products that they are called 
m to manufacture. 


Material Characteristics 
Uniformity of density, thickness, 
and weight of preforms will depend 
partly upon the uniformity with 
which the material is fed into the 
preform die cavity. This, in turn, de- 
pends partly upon the granulation, 
flow properties, and bulk factor of 
the plastic material being fed. Ma- 
terials of different feed characteris- 
tics may demand the use of differ- 
ent types of presses. 
Granulation—The granulation of 
general purpose materials does not 
usually raise any feed problem The 
occasional slight segregation of par- 
ticles by size within the cavity is 
usually not serious enough to war- 
rant the use of special devices to 
control it. But when the material is 
in the form of a fine powder or con- 
tains a high percentage of fines, air 
entrapment may create a problem. 
This can be alleviated to some ex- 
t by increasing the clearance be- 
een die and punch or applying a 
um to the die cavity. The 
reacting hydraulic type of 
will allow more time for air 
e than the mechanical type, 
er considerations do not out- 
ht this advantage. 
(To page 358) 


ment for Preforming 


“SPECIFY 
Po 


@ RELIABILITY 

@ ACCURACY 

@ MINIMUM MAINTENANCE 
© ECONOMY 


Preset with the where features are 
available for all industrial applications. 
This complete line of instruments handles 
any temperature control problem . 
On-Off Controllers, High Limit, 
Proportioning, Three Position, | 


Also! PAs New 24-page 
Thermocouple and 
Accessory. Bulletin. 














PLATICOR 
THERMOPLASTIC INJECTION PRESS 


Ideal for— 


Experimental 
Short Runs 


Color Testing 


Small Precision Parts 


Novelty Items 
Hobbiests 


Small Gears 
Nylon Bearings 


Patterns for Castings 


Optical Parts 
Dental Laboratories 


and Hundreds more 


Power-Pak 
Air Cylinder 


Operates on 
100-125 Ibs. P.S.1 
line pressure 


Ve ounce capacity 


Up to 225 cycles 
per hour 


Easily operated by 
semi-skilled help 


Operator changes 
molds 


Inexpensive to 
operate 


MODEL A-2 


SIMPLOMATIC MFG. CO. 


4416 West Chicago Avenue, Dept. 62 


, UL, U.S. A, 














LAKE ERIE 
PRESSES 


STANDARD AND CUSTOM-BUILT 
from 15 to 5,000 tons 


Serve Leading Molders and 
Laminators 


YDRAULIC PRESSES with capacities 

up to 22,000 tons are manufactured by 
Lake Erie. This experience with heavy 
equipment enables I wake Erie to furnish big, 
high-tonnage presses of tested design to 
molders who need equipment capable of 
producing efficiently the giant-size moldings 
now being ordered by many customers. 


COMPRESSION MOLDING. 1000 Ton Press molding Zenith Radio 
cabinets simultaneously at the Breyer Molding Co., Chicago. 


WALLBOARD PRODUCTION. 2,500 ton press producing Resin- 


wood structural board from a sawdust and phenolic resin mix. 


Installation at Resinwood Products, Rock Island, Ill 


TRANSFER MOLDING. 300 ton downstroke press ere rh 
bobbins at Federal Telephone & Radio Corp., Newark, N 
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LAMINATING. A pair of 2,500 ton presses installed in the 
Hawthorne Works of the Western Electric Company, 


TESTING. 15 ton mobility test press used by leading molders and 
plastics suppliers as the unofficial standard for the industry. Press 
is shown in the laboratory of Durez Plastics & Chemicals, Inc., 
North Tonawanda, New York. 


TRANSFER MOLDING. 200 ton high speed upstroke press has 
50 ton duplex ram inside main ram and 10 ton pullback. 
Savings of 30% or more are usual with this semi-automatic 
press as compared with opposed ram transfer presses. Press 
is shown molding Bausch & Lomb safety goggle eye cups 
at The Auburn Button Works, Auburn, N. Y. 


MULTIPLE-UNIT MOLDING. 50 ton semi-automatic press produc- 
ing tableware at Plastics Manufacturing Co., Dallas, Texas. 


Lake Erie offers a complete line 

of compression, transfer and lab- 
oratory presses to the plastics industry. 
The many models available include auto- 
matic, semi-automatic and manually op- 
erated types... multi-unit, self-contained 
and a cumulator operated presses. A few 


Erie also manu- 
factures hydraulic presses 
for the production of ply- 
wood as well many 
other types including hob- 
bing and die sinking, 
metalworking, metal ex- 
trud hose and cable 
encasing, die casting, plas- 
ties rubber printing 
plate molding, ind special 


Lak« 


as 


LAKE ERIE; 


ENGINEERING CORP | 


of the many types and sizes used by lead- 
ing molders are shown on these pages. 
Standard models are available for early 
delivery, custom-built models quickly 
engineered to order when required. 
Presses manufactured by Lake Erie are 
noted for their clean, efficient design, 


sturdy construction, fast operation and 
reliable performance. Write for Bulletin 
illustrating and describing the complete 
line of Lake Erie molding presses. Or 
let us know your requirements and our 
engineers will recommend a press to 
meet your specific needs. No obligation. 


LAKE ERIE 


ENGINEERING CORPORATION 


MANUFACTURERS OF 


HYDRAULIC PRESSES AND DIE CASTING MACHINES 


* 


General Offices and Plant: 


press uilt to order. 
LAKE ERIE ® 


BUFFALO, NY. U.S.A. J 





REF SENTATIVES IN OTHER PRINCIPAL CITIES IN THE 


869 Woodward Avenue, Buffalo 17, N. Y. 


District Offices in New York, Chicago and Detroit 


UNITED STATES AND FOREIGN COUNTRIES 














At your age! 


If you are over 21 (or under 
101) it’s none too soon for 
you to follow the example of 
our hero, Ed Parmalee 
(above) and face the life- 
saving facts about cancer 
as presented in our new film 
“Man Alive!’’. You’ll learn, 
too, that cancer is not un- 
like serious engine trouble 
—it usually gives you a 
warning: 

(1) any sore that does not 
heal (2) a lump or thicken- 
ing, in the breast or else- 
where (3) unusual bleeding 
or discharge (4) any change 
in a wart or mole (5) per- 
sistent indigestion or diffi- 
culty in swallowing (6) per- 
sistent hoarseness or cough 
(7) any change in normal 
bowel habits. While these 
may not always mean can- 
cer, any one of them should 
mean a visit to your doctor. 
Most cancers are curable but 
only if treated in time! 

You and Ed will also learn 
that until science finds a 
cure for all cancers your 
best “insurance” is a thor- 
ough health examination 
every year, no matter how 
well you may feel—twice a 
year if you are a man over 
45 or a woman over 35. 

For information on where 
you can see this film, call us 
or write to “Cancer” in care 
of your local Post Office. 


American 
Cancer 
Society 





Bulk factor—The bulk factor of 
the material to be preformed is a 
very important determinant on the 
choice of the particular model of 
preforming press, for it influences 
both the type of feed arrangement 
required and the depth of fill nec- 
essary on the press for efficient per- 
formance, 

On the basis of bulk factor alone, 
a quick choice may be made be- 
tween standard machines and those 
designed to handle high bulk factor 
materials. Most standard machines 
are intended to handle general pur- 
pose materials with bulk factors as 
high as three to one. When equipped 
with special rotary feeding devices, 
they can be used with materials 
having bulk factors as high as six 
to one. However, when -the bulk 
factor is higher than that, special 
presses must be used. On the other 
hand, the type of machine designed 
to handle high bulk factor materials 
would be uneconomical for use with 
ordinary materials because of the 
additional expense involved. 

The bulk factor not only affects 
the type of feed required on the 
press, but also may, in combination 
with preform thickness require- 
ments, determine the depth of fill 
required on the press, For example, 
if a material with a bulk factor of 
two to one is to be used, and a 1-in. 
thick preform is to be made, press 
with’a 2-in. maximum depth of fill 
can be used. However, if the bulk 
factor of the material is four to one, 
this preforming machine will not be 
satisfactory, as the maximum pre- 
form thickness would be ¥% inch. In 
this case, to produce a 1-in. thick 
preform from the same material, a 
press with at least a 4-in. maximum 
depth of fill is needed. 


Press Limitations 

Static pressure—The static limit 
of a machine is the amount of ap- 
plied force which the machine will 
withstand without permanent de- 
formation or damage. 

Power limitation—The power 
limitation is a little more difficult tc 
understand, because it depends 
upon the primary driving motor of 
the press, the inertia of the moving 
parts, and the speed of operation. 
Basically, it can be explained thus: 
In preforming, a definite expendi- 
ture of energy in the form of work 
is required to compact and eject a 
pill, This energy requirement varies 


with the depth of fill, the co: igura. 
tion of the die, the type of material 
used, and its condition. In idition 
to the work required to make the 
pill, an additional amount of energy 
is used to deflect the str« por- 
tions of the machine and to over. 
come friction during the px lleting 
operation. The total energy used 
must be supplied by the driving mo- 
tor; otherwise, a degenerate cycle 
exists. 

Die area—The die area limits the 
size of the die or the number of 
cavities that can be placed in a sin- 
gle die in the press. 

Core rod placement—The limita- 
tion for the installation of core rods 
is a point not often considered in 
the selection of preform equipment, 
Yet it is a decided advantage to be 
able to produce core preforms for 
use in compression molding of cer- 
tain types of pieces requiring many 
complicated die cavities, 

Feed arrangements—The gravity 
feed hoppers with which most 
standard machines are equipped 
provide satisfactorily uniform feed 
with most general-purpose materi- 
als. However, special auxiliary 
mechanisms, or even special presses, 
may be required with the high bulk 
factor materials. 

Vibrators are sometimes used to 
facilitate loading of materials that 
will not feed properly from stand- 
ard gravity type hoppers. A rotary 
type of brush feed mechanism is 
also available, for handling fluffy 
medium-impact materials having 
bulk factors of between three to one 
and six to one. 

For high impact materials con- 
taining rag or canvas filler, and hav- 
ing bulk factors as high as 16 to 
one, it is necessary that each pre- 
form charge be weighed, since no 
bulk measurement system will pro- 
duce preforms which are sufficiently 
accurate in uniformity. By far the 
great majority of this type of pre- 
form is produced by hand weighing 
a charge and placing it in a die of 
the required shape. This die is gen- 
erally made from a steel tube open 
at both ends, and two steel plugs 
which are a loose fit in the tube. In 
operation, a weighed charge of the 
molding compound is loaded in the 
tube, and compressed by squeezing 
a top and bottom plunger between 
the platens of a hydraulic press. 

There is one automatic machine 
now on the market ‘which wil! per- 
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CALL OR WRITE for complete information. Recom- 
mendations on rolls for specific applications will 
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Now, famous Pamarco quality is available in 
rolls for the embossing and decorating of plastic, 
foils, textiles and papers. All engraving is done 
by master craftsmen to the highest standards 
of the craft. Pamarco engineers, experienced in 
the requirements for plastic processing and 
package production, can meet your specifica- 


All Pamarco rolls are manufactured to the 
highest precision standards. Continuous check- 
ing during manufacture and a thorough final 
inspection upon completion guarantee absolute 
concentricity and adherence to the most de- 
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Plastics and General Industrial 
Service Engraved Applicator Rolls 
- Plate Rolis for Flexographic Presses 
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form all of the necessary f ns 
and is said to produce satis il; 
uniform preforms. 


PREFORM MACHINES 


In addition to the use of i eg- 
nated mats and woven cloths low 
pressure molding, there are ‘times 


when it is desirable to use a pre- 
form of chopped rovings, formed to 
the approximate shape and size of 
the molded product. Special equip- 
ment has been designed for produc- 
ing these preforms. A rovings cutter 
is simply a set of rotating knives 
designed so that continuous lengths 
of fibrous glass rovings can be fed 
to it at varying speeds, thereby 
making it possible to adjust the 
lengths into which the rovings are 
chopped. The chopped rovings are 
then fed to a vacuum chamber, in 
which provision is made for mount- 
ing a preform screen of the size 
and shape required. One or more 
of these screens are mounted over 
ports in a rotating table. The ports 
are connected by suitable piping to 
a vacuum pump. As the rovings are 
chopped and fed to the vacuum 
chamber, they are drawn onto the 
surface of the preform screen until 
they build up into a preform of 
relatively uniform wall thickness 
throughout. 

In some machines, impregnating 
resin is fed to the fibres as they 
are deposited on the screen, thereby 
insuring a preform of sufficient ri- 
gidity to be handled without falling 
apart upon removal from the screen 
Other set-ups require that the pre- 
form, still on the screen, be re- 
moved from the preform machine 
and sprayed with an _ emulsion, 
which is subsequently baked. This 
operation insures the rigidity and 
strength of the preform. 

Another type of preformer makes 
use of the same type of rovings cut- 
ter, but instead of having a preform 
screen mounted in a vacuum or 
plenum chamber, the screen is 
mounted vertically on the face of a 
rotating table, which is so con- 
structed that a vacuum can be 
pulled through the mesh of the 
screen as it is rotated. The chopped 
fibers are dropped into a funnel; air 
pressure, through a venturi, sucks 
the fibers into and blows them out of 
a flexible tube. As the screen is 
rotated, the operator directs the 
stream of chopped fibers, issuing 
from the end of the flexible tube, 
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surface of the preform 

intervals the operator 
small amount of resin 
nto the fibers which are 
in place on the screen by 
im. When the required 
vlass has been deposited, 
and preform are placed 
, to set the bonding emul- 
preform then has suffi- 
sth so that it may be re- 
1 the screen without fall- 


{ 


In practically all cases, 
ty of the impregnating 
%t added to the preform 
actual molding operation 
to begin, at which time a 
ined quantity of liquid 
soured onto the preform 


EQUIPMENT FOR 
REINFORCED PLASTICS 








ge of the different methods 

B ised to produce molded rein- 

ed plastics parts, the required 
pment is necessarily varied. 

simple bag molded parts, the 

i \ipment need include only a mold, 

flexible bag, a vacuum pump, and 

en or bank of infra-red lamps. 

vever, when producing large 

ts in matched metal molds, the 

equired equipment will include 


}] 
ri 


y complex items such as air or 
hydraulic presses having a large 
platen area and adjustable daylight 
as well as long and fast ram travel; 
timers and controls; special ma- 
chines for making preforms from 
chopped fibrous glass rovings; cur- 
ing ovens; and material handling 
equipment. The latter conveys pre- 

rms to the oven and then to the 
press as well as transporting them 
| to finishing and shipping stations. 

Since some matched mold parts 

nade from tailored sections of 
cloth or mat, die cutting equipment 
or shears will substitute for the pre- 
forme! 

For high speed production of re- 
inforced plastics sheet, (non-con- 
tinuous) the major items include 
a coating device equipped with 
squeeze rolls or some other resin 
metering device, numerous highly 
polished steel caul plates, a multi- 
platen press, and a large shear for 
trimming the edges after molding. 
> Continuous sheet may be pro- 
; duced with paper, fibrous glass, or 

(To page 364) 
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—tubular, engraved, 
rubber covered, 
chrome 
plated, 
chill and warm 

surface 





CUTAWAY SHOWS HOW 
EXCLUSIVE PROCESS FUSES 
ENTIRE JOINT INTO ONE 
SOLID MASS, INSURING EX. 
TREME RIGIDITY. TUBE CON- 
STRUCTION REDUCES WEIGHT. 


PAMARCO offers engineered rolls for every 
industrial purpose. Precision quality, complete 
service and fast delivery make Pamarco your 
dependable source for all roll requirements. 
For heavy duty or light duty, all are accurately 
built, economically produced and feature ground 
finish to exact specification. Rigid quality con- 
trol through all stages of production and thor- 
ough inspection before shipment guarantees 
satisfactory service from every. Pamarco roll. 
TECHNICAL ASSISTANCE — Our engineering staff 
will gladly make recommendations on your partic- 
ular roll requirements without obligation. For com- 
plete engineering service, call or write. 


Gg . ! 
Specify - 
PAMARCO ENGRAVED | 
APPLICATOR ROLLS ! 
for applying lacquer and other ; 
finishes i 
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Leaders in the industry use Elmes hydraulic presses, 
pumps, and accumulators. They know they can rely on 
Elmes equipment to Save Time .. . Save Labor . 

Save Maintenance ... Save Money. Behind the advanced 
modern design and outstanding performance of every 
Elmes unit lies a solid century of engineering experi- 
ence. That’s why today—more than ever—it will pay 
you to discuss your needs with an Elmes engineer. 


Covering the PLASTICS 
Compression G Transfer Moldin g Field 


rom 





MPR —- fast, versatile. Pushbutton reset for lower knockouts. 
co ESSION ae knockouts ope rated by platen movement. Convenient con- 
& TRANSFER trols. Semi-automatic pee with optional breathe control. Transfer 

press includes separate pump for holding clamp tonnage. Extra- 

MOLDING large die - resses 50 to 1000 tons and up. Special features 
PRESSES for unusual applications. 


PRESSES FOR 


REINFORCED PLASTICS 


MOLDING 


ELMES HYDROLAIRS® 


WITH CONTINUOUS 
POWER STROKE 


No pumps. No motors. om ary line of presses in 
Easy to install and use. standard designs, 50 to 600 
Most economical of all tons capacity. Standard 
power-operated hydraulic models of larger capacity, 














AMERICAN STEEL FOUNDRIES * ELMES ENGINEERING DIVISION 


presses. Just connect to 
your regular shop air line. 
Hydrolairs maintain the 
selected pressure, even on 
compressible materials. 30- 
ton bench and floor types 
with 10” x 10” platen. 
50-ton floor type with 
18” x 18” platen. Can be 
furnished either with or 
without hot plates. 


or custom-designed models, 
can be built to suit special 
requirements. Fully push- 
button controlled. Rapid ad- 
vance, automatic slow-down, 
pressing speed adjustable to 
a 0” per minute. 

imer can be pre-set for 
length of cure cycle desired. 
Return stroke adjustable to 
any determined length. 
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Speed Production 
Cut- Costs, with 
ELMES 


HYDRAULIC EQUIPMENT 


HOBBING PRESSES 


Pressures to 8000 tons or more, for forcing 
hardened hobs into cold steel in forming dupli- 
cate die inserts, multi-cavities, and intricate 
single impressions. Precise control of penetra- 
tion. Ample operator protection. Compact de- 
sign with two-pump, single-motor power unit. 


SMALL-PRODUCTION & 
LABORATORY PRESSES 
For pre-checking new 
molds and dies, pre-estab- 
lishing heat, pressure, 
and curing time... test- 
ing ‘specimens . . . actual 
production. Pressures to 
50 tons. Two types—full 
manual (Laboratory 
Press), and with air-pow- 
ered quick-closing (Small 
Production Press). Both 
types furnished with or 
without hot plates and 
other accessories. 


ACCUMULATOR SYSTEMS 


Shockless, cushioned power for 
the group-operation of hydrau- 
lic presses. Available in all 
capacities and pressures. Air- 
ballasting means no dead 
weight, no packings, no leak- 
age. Patented Elmes controls 
maintain the liquid level, sa 
tect equipment. Uniform flow 
and close pressure regulation. 


FOR COMPLETE INFORMATION 
ON ALL OF THESE PRODUCTS 


Send for Bulletin 5200-A 


HIGH-PRESSURE PUMPS 


Types and sizes to dependably power any 

accumulator system. Balanced six-plunger 

pemp (above) serves needs from 150 to 500 
p-, delivers pressures up to 50,000 i 

Overlapping impulses assure smooth flow. 

tical plunger types available up to 100 ie 


1153 TENNESSEE AVENUE—CINCINNATI 29, OHIO 


Distributors in Principal 


Industrial Centers 














oleR Fully 
(aut UTOMO Automatic 
soos" Molding 


per how, 30 Ibs per hour 
FOR GREATER ECONOMY SPEED SAFETY 


at Unbelievably Low Cost! 


The STANDARD 
PIERWOOD 


AUTOMOLDER 


offers mold protection against 





closing on unejected parts. 
One 15 hp. motor operates 
three machines. Complete, 
positive and simple mechanical 
controls. No timers necessary. 


MOLD COST 
MAINTENANCE 
LABOR COST 

POWER CONSUMPTION 
REJECT PARTS 





write to 
Sole Agent 


For further inf ond d 
Kevonagh Soles, Inc Leominster, Moss... . 
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STANDARD TOOL € co. 


83 WATER STREET, LEOMING 


Cnfiir, ~ SAM (Git 


DESIGNERS AND BUILDERS OF MOLDS FOR PLASTICS 
FOR FORTY-THREE YEARS 


OMNI PRODUCTS CORP. Export Distributors, New York, N.Y 
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other suitable reinforcement using a 
“non-pressure” curing resin as the 
binder. By this method one or more 
rolls of web are mounted so that 
they can be fed through an impreg- 
nating tank or under a sprinkler 
type of resin applicator and then to 
a set of combining rolls which also 
serves to squeeze out the excess 
resin. These rolls are fitted with end 
gates which keep excess resin from 
flowing out at the edges. Such gates 
are adjustable for width of web. As 
the individual webs combine, “car- 
rier” webs of cellophane or coated 
paper fed from nearby let-off rolls 
join the assembly as top and bottom 
surface coverings. Carrier webs are 
usually 4 to 6 in. wider than the 
laminate. These carriers serve a 
number of functions: They impart 
finish to the curing laminate, ex- 
clude cure-inhibiting air, act as car- 
riers for the assembly, and mini- 
mize volatilization of the monomer 
in the early stages of the polymeri- 
zation. 

The feed of the carrier web is 
controlled by brakes and side ad- 
justments. The curing section is us- 
ually a textile tenter frame, or a 
modification thereof, which carries 
the laminate through the ovens. 
Ovens are 50 to 100 ft. long and are 
zoned into three to five sections 
where preheating, curing, and after- 
heating take place. 


Wind-Up Rolls 

Carrier sheet removal is accom- 
plished by wind-up rolls, suitably 
clutched. The cured laminate is then 
trimmed at the sides by saws or ro- 
tary shears. Cut-off into desired 
sheet length is done with electric 
sheet-metal shear equipment. The 
shear must be properly maintained; 
a poorly adjusted or dull shear will 
cause delamination. 

Sanding the back of the laminate 
is necessary in order to provide 
good adhesion. Special sanders are 
available which perform this opera- 
tion uniformly and with great dis- 
patch. 

For all types of molding, except 
that in which pre-impregnated stock 
is used, it is necessary to have 
weighing and mixing equipment for 
the preparation of resin. 

All reinforced plastic parts re- 
quire grinders or sanders for flash 
removal and many items require 
that the edges be smoothed by 
buffing. (To page 366) 





TAYLOR-STIL&5 


CUTTERS 
PRODUCE 


PELLETS 
UNIFORM 
IN SIZE 


without Dust or Feathers 


PRACTICALLY NOISELESS 


For extruded rods, the NEW Class 
700 CUTTER shown above (with 
guards removed) is actually produc- 
ing, with little noise, 5,760,000 pellets 
per minute. 


For sheet stock, the Class 200 DICING 
CUTTER shown above (with guards 
removed) first cuts the plastic into 
strips, which pass through the ma- 
chine, then cross cuts the strips into 
cubes—all in one continuous opera- 
tion. 
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The Zuality STANDARD of t4e PLASTICS INDUSTRY 
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Choice of Carbon or Alloy Steel 
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rue Bushings Long Drills for Dowel Pins 
Water Lines Tapered Cutters 
Sprue Reamers End Mills 


Socket Head Cap Diamond Compound 
Screws Abrasive Stones 


ars Stripper Bolts Mounted Points 


... anda complete line of Mold Polishing Supplies including the 
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There are two types of preformers 
used by the reinforced plastics in- 
dustry. One, the plenum chamber 
type, makes use of a _ perforated 
metal screen which is produced to 
the inside dimensions of the part 
desired. This screen is placed on a 
rotating table inside the closed 
plenum chamber. A suction fan is 
located under the table. Air pulled 
by the fan enters the chamber 
through a feeding port and passes 
through the screen. A rovings chop- 
per mounted at the feed port cuts 
fibrous glass rovings into short 
lengths which are sucked into the 
plenum chamber and deposited on 
the preform screen. In some cases a 
resin binder (approximately 2 to 5% 
by weight of the fibrous glass) in an 
emulsion or powder form is intro- 
duced into the chamber to coat the 
fibrous glass on the screen. In other 
cases no binder is added until the 
preform has been completed, at 
which time the door of the plenum 
chamber is opened and a _ liquid 
binder resin is sprayed on the pre- 
form surface with the use of a spray 
gun. 

In either case, after the binder has 
been applied, the screen with its 
preform is removed from the cham- 
ber and placed in an oven. A few 
minutes suffices to set up the binder 
resin, at which time the preform 
may be stripped from the screen 
and the screen returned to the 
plenum chamber. 

The second type of equipment 
uses the same type of perforated 
metal screen mounted on a frame- 
work which in turn is connected to 
a suction source. A cutter for chop- 
ping rovings into definite fiber 
lengths is arranged so that the fi- 
bers will be sucked into a compara- 
tively large diameter flexible hose. 
The stream of fibers issuing from 
the orifice of this tube is directed by 
the operator to the screen. Simul- 
taneously or intermittently, a binder 
resin is sprayed on the fibers de- 
posited on the preform screen. With 
this type of equipment, the unifor- 
mity of the preform is much more 
dependent on the skill of the oper- 
ator than is the case with the ple- 
num chamber type of unit. After the 
required amount of glass has been 
deposited on the screen, both the 
screen and preform are placed in an 
oven to cure the binder resin, after 
which the preform may be stripped 
from the screen. 
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EQUIPMENT FOR COMPOUNDING AND COLORING 





™ PARTICULAR pieces of equipment 
needed for any specific job of com- 
pounding or coloring will depend on 
a number of factors. Obviously, it 
will not be possible to describe here 
all of the equipment used by mate- 
rial manufacturers and others in 
preparing thermoplastics for produc- 
tion of film, sheets, rods, and tubes, 
or for such specialized purposes as 
slush molding or coating. The pres- 
ent article will therefore be confined 
to a discussion of the more common 
types of equipment utilized in com- 
pounding and coloring thermoplas- 
tics for injection and extrusion. 

In general, such compounding re- 
quires at least four steps: 1) weigh- 
ing ingredients, 2) mechanical 
blending, 3) fluxing the mixture, and 
4) cutting the finished compound 
into useable particles. At least one 
piece of equipment will be required 
for each step. Not infrequently, 
where a particularly thorough mix- 
ture is desired, two types of equip- 
ment—a Banbury mixer and milling 
rolls—will be used for the fluxing 
step. In one method of manufactur- 
ing vinyl record preforms, both a 
Banbury and an extruder are used 
in the fluxing stage. 

In some cases it may be possible 
to eliminate one or more of these 
four steps, with a corresponding re- 
duction in the amount of equipment 


COMPOUNDING 
POSITION 


LOADING 
POSITION 


FLOATING 
WEIGHT 


SW: 


a. 
NZ 


COURTESY BAKELITE Co. 


Cross-section of Banbury mixing unit, 
showing the essential components 


needed, An outstanding example of 
this is to be found in one method of 
coloring polystyrene, where ti nly 
necessary equipment is that re- 
quired for weighing and mechanical 
blending. 

The choice of equipment for each 
of the four compounding stages wil] 
depend in part on the quantity of 
compound desired, and the speed at 
which it must be turned out. For 
example, the injection molder or ex- 
truder who is compounding only 
enough material for his own needs 
may use a tumbling drum or a cen- 
trifugal mixer for the initial blend- 
ing, an extruding machine for the 
fluxing, and an adjacent pelletizer 
for reducing the product to molda- 
ble form. But the material manufac- 
turer, who specializes in mass pro- 
duction, may find it more satisfac- 
tory to use a ribbon blender, a Ban- 
bury mixer and milling rolls, and a 
chopper and granulator. 

The nature of the thermoplastic 
being compounded and of the other 
ingredients will also play a part in 
determining the type of equipment 
required for each stage. To cite 
only one example: the incorporation 
of a solvent or a wet plasticizer in 
the mix will make it undesirable to 
do the blending in a tumbler or cen- 
trifugal type mixer. 

The form in which the finished 
compound is to be fed to the mold- 
ing or extruding machine will affect 
the choice of equipment for the final 
cutting operation. For granules or 
powders, a grinding machine is in- 
dicated, while a pelletizer is used to 
produce round or square pellets. 


Scales 

Weighing equipment is required 
for the first step in any compound- 
ing or coloring operation, unless the 
desired proportions happen to be 
such that the batch can be made up 
from preweighed contents of bags, 
drums, or other shipping containers. 
Even in such a case, check-weighing 
may be desirable to assure accuracy. 
The type and size of scales used 
will vary widely with the nature of 
the operations. For the coloring of 
polystyrene crystal in a molding 
plant, small balances will generally 
be all that are necessary to weigh 
(To page 371) 
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@ Compression Molding 


@ Transfer Molding 
@ Reinforced Plastics 


®@ Laminating (nd Hobbing 


M:N Hydraulic 
Presses 


| 1 


] | 
used throughout 4 


Plastics Ialtustriy 


f 1 Acuna ie 


high cpeod pre duction 


tT our Coat 


Semi-Automatic Presses 
Transfer or Compression Molding 


Capacities: 25 tons to 500 tons 
Ploten Sizes: 12°°x12" to 30’’x30 


& 


Penceorst son Molding Presses 
ties: 25 tons to 500 tow 
ous Sizes: 12x12" to 3 230 


Reinforced Plastics Molding Presses 
Copocities: 25 tons to 500 tons 
Ploten Sizes: 18x18" to 4x8 


Fast, 

sons so many manufacturers prefer M & N Hydroulic 
Presses. The many models include hond-operated, 
automatic and all-automatic control systems feature 
special ‘V” packed ram that eliminates leakage problems 
and minimizes friction losses. Fully instrumentized presses 
available for high or low temperature plastics applications 
temperature ond 


accurote and dependable — these ore the rea- 


semi- 


offering precise control of time, 
pressure 

Units available with — power or gravity return platen — Capecitios 
pressure regulator — adjustable crown — automatic horse- 
power reduction during curing cycle — single or multiple 
plotens — upper and lower “knockouts” 
rapid speed odvance stroke with adjustable 
automatic slowdown — electrically heated 

or steam heated platen arrangements. 


Ploten Sizes 
12" n12" te 


Whatever your hydraulic press require- 
ments — get full details and cost compari- 
sons from M & N . you will find that 
it pays. 


White for Complete Information — ( 


Hobbing Presses 
Capection De 100 tons to 2000 tons 


» 


Tronster Molding Presses 
10 tons to 500 tens 


M&N Hydraulic Press Co. 


779 ROUTE 3, CLIFTON, NEW JERSEY 








Molds Protected with a 


DIAMOND 
hard chrome finish 


last longer — mold better 


If you want 
your plastics molds 
to reproduce perfectly for 
long runs under the most severe 
conditions . . . it will pay you to remember 
that molds plated by Diamond far out-last and 
out-perform the strongest unplated steel molds. Our 
hard chrome plating process eliminates pitting; gives 
any mold, whether it’s made of beryllium-copper or 
hard tempered steel, the smooth, wear-resisting 
protection that is essential for continuously 
top-grade moldings. Diamond has the 
ability and experience to properly 
plate any mold, no matter what 
its size or shape. 


We welcome your inquiries 


Diamond Hard Chromium Co. 
Specialists in Plating Plastics Molds 


14 Wall Street Newark, N. 
Phone: Mitchell 2-3196 


There’s a 
Steam Generator 


PRESSURE RANGES TO 1400 PSIG 
TEMPERATURES TO 588°F. 
CAPACITIES TO 2,000,000 btu/hr 
A Speedylectric Steam Generator placed 
adjacent to equipment being heated 
eliminates high-pressure steam mains, 
returns, etc. You'll find both first cost 
and operating economies .. . conven- 
ience, precise temperature control and 
complete flexibility. It will pay you to 
investigate Speedylectric — “Steam at 
the flick of a switch". Write for 
Bulletin 32A-11. 


For High Temperature at LOW PRESSURE 
There’ . by Speedytherm Heater-Circulator suited to your application. 


idl, 





temperatures over a wide range. 
Pressure 
Atmospheric 
10PSIG 
62PSIG 
100PSIG 


570°F. 
650°F. 
675°F 
Val 
today for Bulletin 38A-11. 

Representatives in principol cities 


(ii ivingstone Engineering Company \ 
PF sovrorsecron 


facturers of 


i100 Grove Street «Worcester 5, Mass. J 








J. 

















nced higher o<peamamees: 
fon rsceisind pera 


to meet your requirements 


uniform heating and precisely controlled 


Temperature 
100°F. to 540°F 


For complete details on Speedytherm Heater-Circulators, write 


Steam Generator ————_——__——- 




















BIPEL...for Top Performance 
on Compression and Transfer Molding 


e@ INCREASED PRODUCTION ... using the BIPEL automatic cycle 
control, the operator need do no more than load the powder 
... press a button... to actuate a perfectly timed cycle. No 
lost time due to poor timing of cycles or to work stoppages 
prevalent with conventional type presses. On completion of 
each cycle, you have a perfectly molded product. 


@ DECREASED SCRAP AND WASTE... Costly rejects are elimi- 
nated with BIPEL precision, ever-true reproduction .. . fin- 
ished pieces are exact to detail every time. Provision is 
made for “breathing” and for low pressure “dwell” before 
full pressure is applied. 


@ DECREASED MAINTENANCE COSTS... controlled closing specds 
effect a minimum of mold pin breakage. Utilizing low pres- 
sure also permits safe use of light piping and valves. A 
special unloading valve, which cannot by-pass fluid under 
pressure, protects the hydraulic system for minimum wear 
and tear. 


BIPEL’s large staff of experienced technicians has devel- 
oped these presses to offer compression molders the finest 
and most efficient machines for their individual molding 


needs. 


Automatic Cycle Control 

Safeguarded Hydraulic System 

Choice of 3 Pressures per Press 
Outstanding Operational Flexibility 
In-the-Press Intensification 

Compact, Space-saving Design 

Fast Clamp and Transfer 

Inexpensive Pumps and Accumulators 
Rigid Construction to Precision Limits 
Hard Chrome Rams and Honed Cylinders 


rb xb rb xt 


st 
A 


xb xb xb ob xp 





Type 40 
pressure: 20, 40 or 60 tons 


Type 100 RALPH B. SYMONS ASSOCIATES, INC. 
exqennete SR Ty & JOP tone 3571 Main Road, Tiverton, R. |. 

Type 200 
pressure: 100, 200 or 300 tons Sales & Service Representatives for the United States 


& 





Reinforced 
Plastics 


The newest addition to the family of fine BIPEt 
machines meets all the requirements of this 
fabulous new field. Having a platen which is highly 
accessible for laying up of large preforms, it is 
ideally suited to molding glass fibre-reinforced plas- 
tics. 

This is the press which has caused such a stir 
among molders of glass fibre-reinforced plastics 
everywhere. 


Now... : 
with Bipel : 


low pressure 


Semi-automatic cycling 

Initial mold parting force of 75 tons 

Hydraulic glide-out table for maximum mold 
accessibility, and for increased effective stroke 
and daylight 

Built-in intensification with pressure infinitely 


variable from 10 to 150 tons 


press Fabricated steel frame with radial angle 
guides for accurate mold alignment 


The Nucleus of the Bipel System 


Like the atom, the BIPEL low pressure plus intensifier 
system packs a tremendous amount of energy and effi- 
ciency into a small area . . . its initial low pressure of 
1000 psi is usable as it is . . . or it may easily be 
scaled up to a ratio of 2:1 or 3:1, thereby giving you a 
unique 3-pressure system for a single source. Every 
BIPEL drive unit has power enough to drive up to 
twelve presses, yet it can be installed in an out-of-the- 
way, space-savieg area. For independent operation, 
smaller units con be housed within the press. 

With the installation of a BIPEL unit, your shop 
will take on a anew appearance of efficiency, produc- 
tivity and added cleanliness. If your present machinery 
is inadequate to cope with today's ever-changing mar- 
ket, or if you are thinking of adding new machinery, it 
will be to your advantage to let BIPEL help you with 
your problems. 


Write for 
specification 
pamphlet 





@ BIPEL Double-Acting Side Ram Press 








To meet the requirements of molds which call for side clamping as well as vertical : “ | 
clamping, BIPEL engineers have created this automatic control, double acting side oo xf : 
, ig \ 
ram press. Constructed around a Type 100 press frame, this new unit offers on the 
spot intensification to either 50, 100 or 150 tons clamping pressure on the main 
i 
ram, with an option of 33, 66 or 100 tons side ram pressure. Automatic cycle | 
controls are available as an optional feature. Thus, the machine is capable of com | 
plicated, high quailty production at a minimum of expense labor and time i]s 
The side rams can be adjusted to allow operation as a single side ram press or both 
side rams can be locked out for a vertical clamping only. Low maintenance cost © Each side rani can be fitted witha step valve 
gre assured by hard chromed rams and precision honed cylinder bores; adjustable 6 that either can be used.as a fixed table { 
platen guides further augment the efficiency of this new marvel in plastics machinery @ Electrical contro! panel, complete with switch | 
ontactor and fuse gear to supply and regulate ; 
thermostatically three r ones for mold 
aten h 
© Auto-contr witt fo { 
. JA - , . 
@ Twin hydra f ear, ally 
Streetly Works, Sutton Coldfield, England ked. w ke of 8 incl , 
pw thr {3 ownw ( 
tr 
H zontal Hy slic Plast F 








BIPEL Horizontal 


Hydraulic Pelleters 


maximum pressure 12 tons 


Patents applied for 


35 tons 70 tons 





maximum strokes 
per hour 2280 


1260 720 





.2—1.2 oz. 


, — 
typical pelletweight 11%" dia) 





Now BIPet brings you the advantages of efficient, clatter- 
free hydraulic pelletizing combined with the speed you could 
formerly attain only with mechanical preformers. BIPEL 
Horizontal Hydraulic Pelleters cover a range of pellets from 
%” diameter to 4%” diameter. They have the double virtue 
of making preforms quickly and, most important, of uniform 
density. When smaller pellets are needed, multiple punches 
increase the output of the machines. 


The powder is compressed in a steady squeeze which can 
be maintained as long as necessary to achieve compaction. 
Moreover, some difficult powders can be made to yield satis- 
factory preforms, since both the “dwell” and the pressure can 
be accurately adjusted in a few seconds to suit the material 
being pelletized. 


@ No moving parts enter between the punches, so the 
machine cannot suffer damage. 


@ Filling takes place in the hopper, preventing powder 
spillage. 


@ During the squeeze, the die rides free which is equiv- 
alent to applying ay sae to both punches. The re- 
sult: consistent pellet density. 


@ The machines can be completely cleaned in a few 
moments. 


_BirPeL Hydraulic Pelleters are completely self-contained 
with their own motors and pumps (shop air supply is used 
for the controls). Since pressure only builds up during 
squeeze and ejection, the motors idle most of the time. Power 
consumption is small and no more than routine maintenance 
is required. 


3.7—8.1 oz. 


8.3—18 oz. 


(3” dia.) (4%” dia.) 


This is the fill posi 
tion, the gap between 
the punches being in 
the lower part of the 
hopper 


Next the die and the 
hopper move to the 
left, the gap between 
the punches (full of 
powder) being in the 
die 


Now the pellet is being 
made. The ram (C) has 
moved forward, carry 
ing the moving punch 
Me ae 
pressing the powder in 
the die 


B.1.P. ENGINEERING LTD. 


etiy V¥ j } 


RALPH B. SYMONS ASSOCIATES, INC. 
3571 Main Road, Tiverton, R. i. 
Soles & Service Representatives for the United States 
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mall amounts of colorants 

At the opposite extreme 
large enclosed scales re- 
yy materials manufacturers 
hing all the ingredients for 
itches of compound. 


Premixing or Blending 
compounding or coloring 
n, the properly weighed 
ts of the various ingredients 
rst be mechanically blended 
the mixture can be satisfac- 
fluxed or masticated. The ma- 
n the premixer may be wet 
depending on the type of 
plasticizer used. Some premixers, it 
will be noted, can handle either wet 
or dry mixtures, while others are 
suitable only for dry blends. An- 
‘ther major distinction may be made 
between mixers with internal mov- 
¢ elements to do the mixing and 
those in which the whole mixing 

chamber revolves. 

Tumbling blenders—The tumbling 
blenders, which handle. only dry 
mixes, are of many types, but in all 
of them the mixing is achieved by 
some type of turning action of the 
chamber containing the mix. One 
type is mounted on a horizontal axis 
and turns end over end vertically. 
In another, the steel drum is 
mounted on the machine base so that 
it rotates at an angle of about 30° 
from the vertical. This machine is 
one of those equipped with baffles 
to intensify the mixing action. In still 
another tumbling unit, the drum is 
mounted at an angle to the horizon- 
tal shaft and is balanced by another 
drum at the opposite end of the 
shaft. 

None of the tumbler containers 
have moving elements, although 
some types do have curved baffles 
affixed to their internal walls to di- 
rect the material from one end of 
the barrel to the other as it is 
revolved, 

A centrifugal type mixer which 
was originally developed for use by 
food processors, is suitable for 
blending batches of dry mixes, This 
machine has an enclosed motor 
which drives a directly connected 
mixing rotor at high speed. This 
mixing rotor consists of two steel 
disks, spaced above an inch apart 
y round rod-type supports which 

as impactors. The rotor is en- 
osed by a cast steel casing, which 
‘s as the mixing chamber and 
extends as a feed chute to the cen- 


ter of the rotor. The material is 
thrown by centrifugal force towards 
the rotor perimeter where the par- 
ticles are subjected to severe impact 
first by the rod supports in the ro- 
tor and second against the housing 
wall. The steel casing wall slopes in- 
ward to a port at the bottom, where 
the blended material is discharged. 

Ribbon blenders—Another type of 
premixer employing internal moving 
elements to effect the blending is a 
ribbon blender, which can be used 
with either wet or dry mixes, The 
mixing action is accomplished by 
several equally spaced helical 
blades, rotating on a horizontal axis 
in an enclosed trough. The trough 
contains a top opening for feed pur- 
poses and a bottom port for dis- 
charge. This arrangement facilitates 
the use of a ribbon blender by ma- 
terials manufacturers for continu- 
ous or large batch mixing. 


Fluxing Equipment 


After the initial premixing of the 
components of a molding compound 
in a blender, it is usually necessary 
that the mixture be fluxed under 
heat and pressure. Among the types 
of equipment suitable for fluxing 
are Banbury mixers, mill rolls, and 
extruding machines of various types. 

Banbury mixer—The Banbury 
consists of a mixing chamber con- 
taining two revolving bladed rotors. 
Clearance between the blades and 
the wall of the chamber is small, as- 
suring thorough mastication of the 
material between them. The mate- 
rial is charged into the chamber 
through a hopper, and is forced into 
action by a pressure ram. The mixer 
is cored and jacketed for circulating 
steam or heated oil. 

Milling rolls—A set of milling 
rolls consists of two steel rolls, cored 
for the circulation of steam or other 
heating medium. The rolls are us- 
ually horizontal, parallel, and equi- 
distant from the floor. They rotate 
slowly toward each other. The roll 
nearest the operator is known as the 
“mixing roll”; it turns slightly faster 
than the other roll and is cooler. The 
space between the two rolls can be 
adjusted by the operator to exert 
the desired amount of pressure. 
Doctor blades attached to the rolls, 
or ordinary knives, can be used to 
cut the blanket of material adhering 
to the mixing roll so that it can be 
folded back for further mixing. 

(To page 372) 
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MOLDS FOR 


squeeze toys 


PLASTISOLS 


rain boots 


The healthy, growing market for 
products molded of vinyl plastisols 
thrives on perfect electroformed 
molds made by Plastiplate Co. Start- 
ing from your models or designs, we 
construct your waxes, masters and 
dies, then deliver as many complete 
molds as you need . . . all uniform. 

Plastiplate molds, regardless of 
how small or how large they are, ac- 
curately reproduce the most intricate 
designs and detail. What's more, 
your Plastiplate molds can be deliv- 
ered complete with all necessary jigs 
and fixtures, ready for immediate use. 


Send us your inquiry. 
Plastiplate also specializes in electroplating 


small plastic pieces such as buttons, beads o 
novelties—any color—ony finish. Ask for details. 

















Patented and Pats. Pending 


Large material may be preserved by 
plastic laminating after being photo- 
stated or otherwise reduced. 


HOTOGRAPHS and records to be lami- 
nated are placed between two sheets of 
cellulose acetate or similar plastic, in stacks 
up to 6 layers, within the size of the platens. 
The layers are separated by polished plates. 
Each stack is accurately heated and cooled 
under controlled temperature and pressure. 
The sheets are laminated and welded 
together with an impervious bond at the 
edges. Individual photos, cards of other 
laminated records are then trimmed on an 
ordinary photograph trimmer. 
The press handles any of the standard or 
special plastic sheets suited to laminating. 
No particular skill is required to produce 
up to 800 perfect laminations per 8 hr. day. 
The press is shipped ready for connection 
to standard electric outlet (110 volts A.C.) 
and cold water supply. No special wiring or 
plumbing required. 220 volts or D.C. if 
specified. 





FRED S. CARVER INC. 
HYDRAULIC EQUIPMENT 





5 CHATHAM ROAD 





eee FOR PRODUCING 


PLASTIC 


LAMINATED 
TAMPER-PROOF 


, MOISTURE-PROOF 
Identification 

Cards and Badges 
Photographs, 

Important Papers... 


in sizes up to 9”x12” 


PROMPT SHIPMENT 
FROM STOCK 


Carver Laminating Press (illustrated), 
Model 150, is available from stock. Polish- 
ing plates and blotters, 5” x 6” or 6” x 6”, 
at slight additional cost. Cards, badges, and 
plastic materials may be purchased through 
regular suppliers. 


Distributors 


GRAFLEX INCORPORATED 
ROCHESTER 8. N. Y. 


Multi-screw extruders — Ty; 
screw extruding machines ; often 
used for compounding and oring 
thermoplastic molding material 
When used by injection molders, the 
material is generally extruded in the 
form of multiple rods which may be 
cut right at the face of the die, 9 
may be conveyed through a cooling 
bath and thence into a_pelletize, 
When such a set-up is used by ex- 
truders, however, it makes it pos- 
sible to compound, color, and ex- 
trude into the desired section in a 
single operation. There are two of 
these multi-screw extruding ma- 
chines now sold in the US., one 
manufactured in this country and 
one in England. 

In each machine, both worms par- 
ticipate in the kneading and heating 
operation, but in the American ma- 
chine, the actual extrusion is ef- 
fected by only one screw, the othe! 
one being shorter in length. In the 
British machine, the flights on the 
two screws are of the same pitch, 
permitting them to mesh and turn in 
the same direction, but in the 
American machine the worms re- 
volve in opposite directions. The ma- 
terial is plasticized by the pressure 
and heat as it is forced against the 
heated cylinder wall by the revolv- 
ing screw, and is advanced along the 
flights in the screw toward the front 
cf the chamber. On both machines 
the screws are machined with pro- 
gressively finer flights, to handle the 
material as it becomes more thor- 
oughly fluxed. 

The size and shape of the cylinder 
chamber on each machine corre- 
sponds to the requirements of the 
screws, Thus, while both chambers 
are of a figure 8 shape at their feed 
end, the one in the American ma- 
chine streamlines down into a con- 
ventional round shape at the dis- 
charge end, due to the fact that 
only one screw extends into the final 
section of the chamber. On the Brit- 
ish machine, the figure 8 shape per- 
sists throughout the chamber length 

The cylinder of the American ma- 
chine contains a “pressure plate” 
which serves to hold back the ma- 
terial in the compounding section of 
the cylinder. This builds up a heavy 
pressure which is reported to assure 
thorough compounding. The plate is 
of a “V” shape, with concave legs 
that fit over the screws. 
Single-screw extruders — Som: 





SUMMIT, N. J. 





single screw extruders, with worms 
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designed to flux the ma- 
roughly, are also used to 
1 and color thermoplastics 


ping, Granulating, Dicing 
etically, any crushing, grind- 
utting equipment could be 
ise r reducing thermoplastic 
nd to a size suitable for 

nto an injection machine or 

c hopper. In a specific case, 
the ce of cutting equipment will 
lepend partly on the fluxing equip- 
t that has been used and partly 

size and shape desired in the 

es. Thus, compound coming in 
sheet-like form from mill rolls is 
usually broken mechanically, then 
fed first to a chopper where it is cut 
nto large pieces, then to a granula- 

r where the large pieces are con- 
verted into granules or powder. In 
ontrast, rods of compound that 
come from an extruding machine are 
customarily cut by a pelletizer. 

Choppers—The function of a 
hopping machine is to reduce con- 
tinuous material, such as extrusions 
or sheets from mill rolls, to a form 
that can be conveniently handled 
by a granulator. The sturdy machine 

1 which such rough, non-uniform 
cutting is accomplished is equipped 
with a series of rotating knives cut- 
ing against a bed knife. In fact, it is 
similar to the granulator except for 
size and the fact that it has no 
screen. 

Granulators—The machines used 
for final granulation of the material 
are generally grinders. In fact, scrap 
grinders may be used for granula- 
tion of virgin stock. Materials manu- 
facturers require heavier machines, 
of greater capacity, though built on 
a similar principle. Some of the 
heaviest granulators may obviate the 
preliminary use of a chopper. 

The cutting chamber of a typical 
granulator consists of a motor- 
driven rotor containing revolving 
solid tool-steel knives which cut 
against fixed stationary knives that 
are set at a slight angle in the cheek 
pieces. The size and number of both 
rotary knives and stationary knives 
will vary with the size and require- 
ments of the machine. However, 
there is always an equal number 
of knives in each of the two cheeks. 
The bottom of the cutting chamber 
consists of a perforated screen, The 
size of the holes will determine the 
maximum size of the particles leav- 
1e machine, which may vary 
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N THOUSANDS of leading industrial firms, 
| government and technological laborato- 
ries the Carver Laboratory Press is an in- 
dispensable aid in plastics research and 
development. 

The Carver Laboratory Press, original in 
design, has long been accepted as standard 
for making quick, accurate small-scale tests; 
for development, research and instruction 
work; testing single cavity molds; prepara- 
tion of samples, and even for small scale 
production. The Carver Press provides com- 
plete range of temperatures from room tem- 


perature to 400°F. Adjustable by thermo- 
switch to within plus or minus 2°F. Equipped 
with accurate 6” gauge, providing load 
readings up to 20,000 Ibs. Low pressure 
gauges optional. Carver Standard Accessor- 
ies include Electric or Steam Hot Plates; 
Electrically Heated and Water Cooled Hot 
Plates; Carver Test Cylinders; Swivel Bearing 
Plates; Cage Equipment, etc. The press and 
certain of the accessories are patented. Send 
for your free copy of our latest illustrated 
catalog, describing the Carver Press and 
some of its many applications. 


GENERAL SPECIFICATIONS 








Oto 10 6" « 6" 





load Platens Opening 
Adjustable 
0 to 16” 


tons ”“ 
ware | (7% between 
(20,000 Ibs.) | *4 b, 


| Stroke Dimensions 





6," 18” x 16" x 36” 
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HYDRAULIC EQUIPMENT 


5 CHATHAM ROAD 








SUMMIT, N. J 





















































































Ihe SLANDARD 


of the Plastics Industry — 


STANDARD MOLDING PRESSES 


Ideal Molding Action— 


Standard Molding Presses, both transfer and compres- 

sion models, are made with perfected toggle construc- 

tion, and operate with precisely controlled speeds, fast DAVIS-STANDARD EXTRUDING 

opening and closing action, and automatic change-over 

from low to high pressure. Equipped with the new EQUIPMENT 

Quickset Sequence Timer which provides greatly sim- Davis-Standard Extruders are specially engineered to 

plified, accurate control—even unskilled hands can meet today’s production requirements. They are noted 

set it. for high speed extrusion of a better, more exact product. 
Low-Cost Installation—units are completely inde- They are the only extruders made with the ‘“Stream-Flo” 

pendent of auxiliary equipment, can be assembled in insulating head for continuous, high velocity production 

half a day. and the “Therma-Fin’”* heating jacket, which permits a 
Low-Cost Maintenance — relatively low hydraulic broad range of controlled temperatures to be obtained. 

pressure is needed. Standard Molding Presses are Davis-Standard extruders are available in cylinder bores 

specially designed to operate continuously over long of 1% to 6 inches, and come complete with control panel. 


periods. es wot tee Davis-Standard auxiliary equipment includes: 
e in 0 
ton capacities. New-type Take-ups ° Capstans 
Pay-offs + Continuous Vulcanizers 


*patent pending 


Complete details on both molding presses & extruding equipment sent promptly 


DAVIS-STANDARD SALES CORP. 


8 Water Street, Mystic, Connecticut 





Sole Selling Agents for 


THE STANDARD MACHINERY COMPANY 


Extruding Machines & Molding Presses 
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16 in. down to a fine powder. 
screens are usually inter- 
ble, so that the machine can 
ted to the various size re- 
nts. 
izing and Dicing Machines— 
there is a large use of pel- 
injection molders and ex- 
pelletizers and dicing ma- 
are currently attracting much 
on. Another reason for this 
t in pelletizers is their suita- 
or handling the product of 
inding extruders. 
ether a pelletizer or a dicer is 
ted will depend largely on the 
in which the plastic is to be 
to it, Thus, the multiple rods 
emerging from a compounding ex- 
truder are already of the desired 
diameter, so the pelletizer merely 
needs to be capable of performing 
one operation—cutting the rod into 
the desired lengths. When the stock 
is to be cut hot, the pelletizing de- 
vice may be located close to the ex- 
trusion die, which feeds directly 
into it. 

One such device consists of a sin- 
gle or double blade rotary cutter, 
mounted on a shaft that is turned by 
a small electric motor with variable 
speed drive. In operation, as the 
cutter revolves, the blade or blades 
wipe across the face of the die. Rate 
of extrusion, speed of revolution of 
pelletizer shaft, and number of 
blades will determine length of pel- 
lets. When the extruded rods or 
strips are to be cut cold, the pelle- 
tizer must be equipped with feed 
rolls to assure positive feed; con- 
stant rate is necessary if pellets are 
to be of equal lengths. The cutting 
blades revolve at right angles to the 
direction of feed. 

When the stock to be pelletized 
comes to the machine either in the 
form of a sheet from milling rolls or 
wide strips from an extruder, the 
machine must be capable of cut- 
ting it both lengthwise and crosswise. 
Special dicing machines are made 
for this type of work; also available 
are slitting attachments for use on 
ordinary pelletizers. One machine, 
particularly suitable for cutting 
elastomeric materials but adaptable 
to rigid thermoplastics if they are 
fed warm, has a saw-tooth slitting 
roll instead of the feed roll com- 
mon to the rotary chopper used for 
pelletizing rods. The slitting knives 
on this roll cut the sheet into rib- 

of the desired width, which are 





It's the 


BALANCED Synclinal DESIGN 


that makes 


MARVEL 


Synclinal 


FILTERS 


American 
Industry's 


A-1 CHOICE 


SUMP TYPE 
(Cutaway) 


In the plants of America’s industrial 
giants, as well as in smaller plants, 
Marvel Synclinal Filters are being in- 
stalled on all types of hydraulic and 
other low pressure liquid circulating 
equipment. Marvels are chosen because 
of their excellent performance in pro- 
tecting machines and increasing pro- 
duction by reducing down-time. They 
are proving again and again, their su- 
periority in the one real test—-ON THE 
JOB! The BALANCED Synclinal De- 
sign of Marvel Filters provides that all- 


SPECIFY MARVEL SYNCLINAL 


LiNc 1YPE 
(Cutaway) 


important balance between maximum 
ACTIVE filtering area and sufficient 
storage space for filtered out particles— 
therefore, longer periods of productive 
operation are attained at the absolute 
minimum of maintenance. They meet 
J.LC. Standards. 
Not only plant operators, but also, 
OVER 475 ORIGINAL EQUIPMENT 
MANUFACTURERS have recognized 
the superiority of Marvel Synclinal Fil- 
ters and now install them as standard 
equipment. 


FILTERS ON NEW EQUIPMENT— 


STANDARDIZE WITH MARVELS ON EXISTING EQUIPMENT 


EASY MAINTENANCE 


Both sump and line types may be 
easily disassembled, cleaned and reas- 
sembled by any workman, on the spot, 
in a matter of minutes. Line type oper- 
ates in any position and may be serviced 
without disturbing pipe connections. 


WATER FILTERS 


Both sump and line type filters have 
been adapted for use in all water filter- 
ing applications. No changes have been 
made in the basic, balanced synclinal 
design. 


IMMEDIATE DELIVERY! 


As in the past, Marvel continues to 
offer IMMEDIATE DELIVERY. 


MARVEL ENGINEERING CO. 


625 W. Jackson Bivd., Chicago 6, Ill. 
Phone: Franklin 2-4431 





Equipment for Compounding and Coloring 


A SIZE FOR EVERY NEED 


Available for sump or line installation 
in capacities from 5 to 100 G.P.M. 
Greater capacities may be attained by 
multiple installation (as described in 
catalog). Choice of monel mesh sizes 
range from coarse 30 to fine 200. 


FILTERS FOR NON-FLAMMABLE 
HYDRAULIC FLUIDS 


Marvels most recent development is a 
filter for the efficient filtration of all 
types of non- flammable hydraulic fluids. 
Marvel Engineering Company, 
625 W. Jackson Bivd., Chicago 6, III. 
Without obligation, please send me complete data 
on Marvel Synclinal Filters as follows: 
0 Catalog No. 106 for Oil Filters 
© Catalog No. 300 for Water Filters 
0 Data on filters for non-flammable hydraulic fluids 


Nam 
Company 




















THE PACKAGING FIELD— 
A BiG MARKET 
FOR PLASTICS 


“Big Market,” is right! The men who select the materials used to 
package the output of 45 of America’s biggest industries control a 
market that may hit the 10 billion dollar mark this year. 


Typical of the 45 industries that comprise this rich market are 
companies which manufacture and package foods, cosmetics, 
chemicals, drugs, candies and tobacco products. In all these highly 
competitive industries frequent packaging changes are the order 
of the day. Factors ranging from fascinating sales appeal to plain 
hard costs influence the men who make the packaging decisions. 
Consequently, no one type of packaging material (glass, metal, 
paper or fabric) ever has assurance that it won’t be supplanted by 


another. 


And now plastics have entered the arena as directly competitive 
materials for packaging. In just the last few years they have come 
to play an increasingly important role—and often at the expense of 


older, “traditional” materials. 


Especially noteworthy is the fact that plastics can be used in the 
manufacture of almost every basic package type: box, bag, bottle, 
drum, jar, vial or collapsible tube! 


Right now this frontal invasion of the packagirlg field by alert 
plastics manufacturers, molders, laminators and fabricators has just 
begun. And their chief sales tools are the two publications which 
reach the men who make packaging decisions in all 45 industries— 
Mopern Packacinc Magazine, issued monthly, and the annual 
MopeRN PACKAGING ENCYCLOPEDIA IssvUE. 


Details about the Market 


Additional data on using these media to help expand your sales to 
the packaging market are contained in the booklet “Facts about 
Mopern Pacxacinc and the Packaging Market.” Write for your 


MODERN PACKAGING 


575 MADISON AVENUE NEW YORK 22, N. Y. 








then 
blades common to pelletizers The 
width of the rectangular pellet: pro. 
duced will be determined | * 
space between the slitting knives. 
their length will be determined }y 
the relationship between the rate of 
feed and the speed of the knife roto; 


cross-cut by the revolving 


EQUIPMENT FOR 
QUALITY CONTROL 
AND LABORATORIES 


by C. J. BRICK* 











ESTING, inspection, and quality 

control, while not synonymous, are 
used to describe the ways and 
means of evaluating the physical 
and chemical properties of a prod- 
uct and checking, during produc- 
tion, to make sure that these prop- 
erties remain within desired limits 

The process termed “testing” gen- 
erally refers to the operations re- 
quired to ascertain one or more of 
the properties of a new item or 
material. 

There are few, if any, molders 
that have sufficient testing equip- 
ment for doing such a job; if he re- 
quires such work, it is generally 
necessary for him to approach a 
large university or a consultant lab- 
oratory with the problem. 

Conversely, quality control and 
inspection generally relate to the 
equipment used and method fol- 
lowed to make sure that dimensions 
and appearances are held within 
specified tolerances. Before produc- 
tion molding can begin, the correct 
material having all the desired 
properties, the correct wall thick- 
ness, the correct design, and the 
correct molding method have been 
previously decided either directly 
or indirectly by “testing.” 

Many molders use only 
physical measuring instruments as 
thickness gages, micrometers, cali- 
pers, rules, depth gages, and “Go” 
and “No Go” gages made specifi- 
cally for checking one dimension on 
a specific part. In some cases, how- 
ever, the molder may need such 
specialized equipment as, for exam- 
ple, a heat distortion tester or 
measuring instruments for checking 
*Service Div., U. S. Testing Co., Inc. 


such 
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announcing. 


by. 


Wolverine Equipment 
Company has available 
proved designs for a 
unique Fusing Oven for 
the Dip and Slush Molders 
of Vinyl Plastics. These 
ovens are equipped with 
extraordinary control of 


A Precision 
Fusing Oven 


. WOLVERINE EQUIPMENT COMPANY 


All models include conveyors to receive the customer’s 
molds. An interesting additional feature of these ovens 
is the hot panel construction which combined with exactly 
controlled convection results not only in superior perform- 
ance but in extreme cleanliness. A clean oven is necessary 
to produce a bright and lustrous molded product. 





both temperature and ve- 
locity flow over the con- 
tour of the mold. The net 
result is uniformity of the 
rate of heat transfer. 


We invite the opportunity to work with established manu- 
facturers on increasing the speed and quality of their 
processes. 


WY oiverine Equipment Company 


Dept. PE 
31 Main Street, Cambridge, Mass. (On Research Row ) 











TWIN 


PARTMENT = 
LANLY| 


re Preform Oven 
i | pot 


CONTINUOUS, 
ECONOMICAL, 
OPERATION ... 


One compartment is 
loaded while the other 

rocesses. Foot control 

rees operator's hands. 
. 

Opening one compart- 
ment automatically di- 
verts heated air to closed 
compartment. 
cylinders for pressures from 50 tons up with reduction 7 
30 INCH CUBE SIZE Built-in gas-fired air 
; = ; : heater. Pressure burners 
furnished in a wide variety of combinations and platen or assure ag burning characteristics with change in oven 

Write pressure. Electronic safety pilot for positive flame protection. 


Rollers at hearth level facilitate loading and unloading. 
Indicating and high level temperature controllers. 


Since 1888 ADDITIONAL INFORMATION ON PREFORM OVENS OF 
VARIED TYPES AND SIZES AVAILABLE UPON REQUEST 


RENNEDY CC The LANLY COMPANY 


GEORGIA 754 PROSPECT AVE. e CLEVELAND, OHIO 





Yours for ... 
ECONOMICAL 


MOLDING | 


of reinforced Plastic 

















Now you can get a ruggedly constructed, low pressure mold- 
ing press at a price you can amortize in a comparatively 
short time. Built by one of America’s pioneer press manu- 


facturers, it utilizes a combination of air and hydraulic 


valves for lower pressures. Stroke and daylight openings are 


die size can be made to customer specifications. 
today for complete details. 

















Schematic sketch of the control circuit in the 
Sarcotrol Model MC-1, Single Unit. Model 
MC-2, Dual Unit, is equipped with two of 
these circuits, MC-3 has 3 circuits. 





C 


ELECTRIC 
HEATER 








Before you buy...Compare 
all Temperature Control Units 
for molds, rolls, cylinders, drums 


peered redesigned, the new Sarcotrol heating and cooling 
unit is fully automatic as shown in the following list of features. 
It maintains even face temperatures by recirculating temperature- 
controlled water at high velocity through molds or roll jackets. 
Check Sarcotrol’s features against any other unit before you buy. 


Sarcotrol gives you all these features 


Dependability — built and guaranteed by Sarco, makers of tem- 
perature controls and steam traps since 1914. 

No need for special heat transfer liquids — temperature-controlled 
water to 250° F. is recirculated at high velocity in closed 
system. 

independent circulating systems — the Sarcotrol is available with 
one, two or three independent systems (see above sketch). 
Simple, sensitive control — one knob changes temperature control 
setting; sensitive thermostat (+1°) minimizes temperature 
lags; easy-to-read dial shows both desired and actual tem- 
peratures. 

Automatic selection of heating rate—for fast heat-up; then close 
control. 

Saves electricity and water — the same thermostat regulates both 
rate of heat input and cooling; cuts out both when set tem- 
perature is reached. 

Automatic heater protection — heaters are automatically cut off 
when pump is shut down. 

Many other features—are listed in the Sarcotro/ technical 
bulletin. nee 


Please advise if you are inter- 
ested in automatic temperature 
control for molds or for rolls. 
Technical bulletin and case his- 


tories will be mailed to you by 


Sarco Company, inc., Empire ° 
State Building, New York 1, N. Y. Improves product quality and output 
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COURTESY U.S. TESTING CO., IN« 


Tensile strength of plastic material is 
determined by device which stretches 
standard test samples until they break 


electrical properties. In the final 
analysis, the equipment require- 
ments for quality control by a 
molder are dictated by the type and 
class of work being produced in his 
plant. Thus, for example, the toy 
manufacturer needs far less quality 
control equipment than a molder 
who specializes in parts of a highly 
technical nature to be used in com- 
plex assemblies. 


Basic Laboratory 


The furnishing of a plastics lab- 
oratory with space, facilities, equip- 
ment, and supplies, therefore de- 
pends largely upon the scope of 
work to come within the purview 
of such a unit. The lists given below 
are arranged to reflect this rela- 
tionship. 

For a basic testing laboratory to 
handle routine specifications, testing 
polymeric materials in standard 
testing form, a space of approxi- 
mately 600 sq. ft. should be allo- 
cated. The facilities should include 
the following furniture and standard 
services: 

A). Standard “physical test” ta- 
bles, benches, and cupboards and 
one “chemical” bench with sink and 
hood. 

B) A. C. power at 110 and 220 
volts. 

C) Gas. 

D) Compressed air (up to 15) 
p.s.i.). 

E) Two thirds of the space at- 
mosphere conditioned to provide 

(To page 383) 
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FOR HYDRAULIC PRESSES OR 
PREFORMERS CALL 


ew tia ___ NEW all_ HYDRAULIC _ 
c= Preformer 


Horizontal design permits gravity discharge, 
minimizing breakage and damage to preforms. 
It also makes possible automatic preforming of 
impact type materials rapidly and accurately. 
Operation is practically dust free. Rods and 
guides are fully enclosed. Makes up to 25 sq. in. 
per shot or up to 7200 per hour using multiple 
cavity dies. 





3 SIZES 

OF PREFORMERS 
45 Tons 
85 Tons 
Tons 


CUSTOM ENGINEERED 
HYDRAULIC Presses 


Fast low cost production follows the selection of a Logan Hy- 
draulic Press. In the new line of Logan Presses are a wide 
choice of self-contained hydraulic, fast traverse governed 
pressures with up or down stroke, top or bottom transfer and 
with semi-automatic precise controls as well as other features 
that will shrink your production costs. Complete range is from 
10 to 300 tons. 


Sra MADE IN 
c ee Z Cs FOUR POST DESIGNS, 
(PP oy “C” FRAME STYLES, 
1 Write + % SPECIAL APPLICATIONS 
complete data on 


Logan equipment 
before you buy. 











Dilts engineers and builds complete % 
take-off equipment for plastic calenders, : 


» 


cooling trains and plastic winders. 


EXTRUSION LAMINATOR 


The experience of the leading ¢ 
who offered their ideas and data to ; 
the optimum operating features in th 
inator 
The experience of the leading ext: 

manufacturer whose equipment Dilts 
cludes to provide you with a complete 
package installation. 
The experience of Dilts—designers of 
high speed converting machinery and experts 
in continuous unwinding and winding equip- 
ment which is so essential to successful pro- 
duction on polyethylene laminators. 
Model PL-1000 shown for operation to 
1000 FPM; also available, Model PL-400 for 
operation to 400 FPM. Write for further 


details. 


THE BLACK CLAWSON COMPANY 
DILTS MACHINE WORKS DIVISION 


FULTON, NEW YORK 





the only SURE mold 


 yemican ts BOMD 


Lube 


SELF-DISPENSING 
CRYSTAL CLEAR 
AEROSOL FOG! 


used by the biggest molders. 

used by the best molders. 

used by the most molders. 

is the original mold lubricant. 

is the least expensive in use. 

is a patented product. 

is imitated but never duplicated. 
Bomb-Lube is a guaranteed product 
sold only by Price-Driscoll . . . 
saving you shipping time and middle- 
man costs. 


PRICE-DRISCOLL 


j 
i 
| 
| fF 
| 
i 


520 Fifth Ave @ New York 36, N.Y 





Precision 
Appa ratus 


PORTABLE PANTOGRAPH ENGRAVER 


An accurate, inexpensive 
and portable machine for 
engraving name plates and 
panels, forming small 
molds and dies, and pro- 
filing small 
parts. Geo- 
metrically cor- 
rect for true 
three dimen- 
sional work, 
Accurately du- 
plicates mas- 
ter copy i 
metals, plas- 
ties or wood. 
Rugged, 
sturdy con- 
struction. 


OTHER MICO PRECISION PRODUCTS 
CUTTER GRINDER TOROID COIL WINDERS 
FIBER MICROTOME UHF COAXIAL WAVEMETERS 
GIANT MICROTOME PRECISION HOLE-CUTTING TOOLS 
MINERALOGICAL AND METALLURGICAL INSTRUMENTS 


Catalogs sent on request 


MICO INSTRUMENT COMPANY 


80 M Trowbridge Street Cambridge 38, Massachusetts 


Uses %" dia. 
shank cutters 
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@ Electric heating of plastics extruders 
; becoming more popular. It has the advantage 
f economy, cleanliness, rapid heating and close 


ontrol. 

To maintain a desired and uniform temperature all 
the way through the barrel, a new type of construc- 
tion has been designed into extruders by Hale and 
Kullgren which quickly provides either heat or cool- 
ing. Temperature controls are manually set for con- 


ditions necessary for certain stocks. These controls 


ONE-PIECE CYLINDER EXTENSIONS 


Cylinder and lining is integral. The con- 
ventional sleeve is eliminated. This pro- 
vides direct transfer of heat between 
rial and thermal units 
inner surfacing 
ing 


then automatically respond to any variation and 
hold the temperature to an exact level. 

Here you see the extruder with individual features 
identified. This redesigned N. E. Extruder is available 
in 2%”, 342” and 4%” sizes. The degassing section 
is optional. 

Send your inquiry for plastics extruders or other 
basic rubber and plastic machinery to: Hale and 
Kullgren, Inc., P.O. Box 1231, Akron, Ohio. Prompt 
response to your interest. 


DEGASSING SECTION 


Optional feature. 








The drive, thrust bearing 
other mechanical features of this 
xtruder are of the well-known 
al Erie heavy-duty construction for 
vund-the-clock performance, and 
" maintenance. We also supply extrud- 
with other types of cooling and 

& construction using steam, oil or 
therm. Send your inquiry prob- 

ns to Hale and Kullgren, Inc., 


P.O. Box 1231, Akron, Ohio 





HALE anpb 
KULLGREN 


INCORPORATED 
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NOW-27% more 
molding production! 


—WITH THE SENSATIONAL NEW 


-DEMATTIA 


| 


| 


SERIES M 


MOLDING 


MACHINES 


EXPERIENCE-DESIGNED 

TO SAVE YOU TIME AND MONEY 

the new Model M Molding Machines are another 
step forward in molding production. These high 
efficiency injection machines help you meet com- 
petition... are expressly designed to increase your 
molding production and cut your molding costs. 
Series M machines offer fully hydraulic operation, 
up to 6 cycles per minute on smaller shots and shots 
up to 16ounces by means of automatic pre-packing! 


IMPROVED 
DESIGN 


FULLY HYDRAULIC 
OPERATION 


UP TO 6 CYCLES 
PER MINUTE* 


16 OUNCES 
BY AUTOMATIC 
PRE-PACKING 
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‘spot news 
about 


plastics? 
you'll find it 


in the Plastiscope’ 
... every month 





Up-to-the-minute news reports and 
interpretations of what the news 
means are of tremendous impor- 
tance to those engaged in the plas- 
tics industry. For this reason every 
issue Of MODERN PLASTICS Magazine 
brings you the authoritative Plasti- 
scope. 

In the Plastiscope you find data and 
comment on... 


new plastic products 
and materials 
materials 
supply 
the basic chemicals 
of plastics 
government rulings 
and regulations 
allocations 
and priorities 
pricing trends 
company activities 
personnel changes 
industry meetings 


and on similar subject matter 
having a direct bearing on the day- 
by-day operation of your business. 
[his lively column is just one of a 
host of facts-on-the-line features 
appearing in every issue of MODERN 
PLastics. Among other things, there 
is detailed coverage of production, 
engineering and technical develop- 
ments, data on new applications for 
plastics, and news about new ma- 
chinery and equipment and U.S. 
plastics patents. 
This wealth of information, invalu- 
able to everyone concerned with 
plastics, costs only $7 per year for 
the U.S., Canada, $8 Pan-America; 
other countries, $12. Enter your 
—— today. We will bill you 
ater 


MODERN PLASTICS 


A BRESKIN PUBLICATION 
575 Madison Avenue New York 22, W. Y. 


*R S. Pat. Off. 














ambience of 50 +2% R.H. and 73.4 
2° F. 

F) Shop facilities for ready prep- 
aration of cut and machined test 
specimens. 

For such a_ basic laboratory, 
the following equipment is recom- 
mended. 

A) Standard tension-compression 
testing machine with load capacity 
ranging from 0 to 20 Ib. to 0 to 5000 
lb., with autographic stress-strain 
recorder, and variable load or head 
speeds. 

B) Jigs, tools, and fixtures to be 
used with item A for all standard 
compression, tension, shear, flexure, 
and delamination tests. This in- 
cludes removable chambers to per- 
mit both low and high temperature 
testing. 

C) Impact tester for both Izod 
and Charpy specimens. 

D) Flexural stiffness tester. 

E) Hardness testers (Rockwell, 
Barcol, Shore). 

F) Deformation-under-load ap- 
paratus, used to determine the de- 
formation under compression of 
rigid molded plastics. 

G) Heat distortion tester, used to 
determine the temperature at which 
an arbitrary deformation occurs 
when specimens are subjected to an 
arbitrary set of conditions. 

H) Low temperature test cabinet. 

I) Thermal conductivity appa- 
ratus for thin sheets or panels, used 
to measure the transfer of heat 
through plastics. 

J) Thermal expansion apparatus, 


COURTESY U.S. TESTING CO., INC. 


Testing machine measures the compres- 
sive strength of honeycomb material 


Equipment for Quality Control and Laboratories 








GEMCO 


Double Cone Blender 


1. Rugged Steel Supports — No 
additional foundation work re- 
quired — Clearance trom bose 
of valve to floor to suit pur- 
chaser’s requirements 
Control — Retractable charg- 
ing and unloading device. 
Brake — for accurate positive 
positioning — Motor or floor 
mounted. 

High starting torque, totally 
enclosed, fan cooled motor. 
Totally enclosed, worm and 
wheel oil-immersed, vibration 
tree GEMCO SPEED REDUCER. 
Control — Air-operated Valve 
mounted on control panel. 
Heavy Welded Plote Shell 
(choice of steel, s/s, etc.) All 
welds on ID ground smooth — 
Note curved center section to 
improve blending and also 
facilitate cleaning. 

Bolance casting — on hinged 
cover for easy access to in- 
terior. 

Gemco air-operoted valve — 
guaronteed dust-proof and non- 
sifting of the finest materials 
even when Blender is operating 
Air-operated charging and un- 
loading device — designed to 
fit hopper ond container. 


Write for complete informatidn 

in this FREE booklet 

GENERAL MACHINE COMPANY 
OF NEW JERSEY 


400 Morket Street Nework 5, N. J 


Name 
Compony 
Street 


City & State 





























LIBERTY MOLDS... 


are better by design 


Plastic molds for every operation: 
COMPRESSION 
INJECTION 
TRANSFER 


The skill of experience has made Liberty tops in mold making. 
Using the latest in modern equipment, Liberty can make plastics 
molds to your complete satisfaction. 


You are assured of precision work at a reasonable price, 


LIBERTY TOOL & MACHINE COMPANY 


18 South 20th Street a Irvington 11, N. J. 
Phone: ESsex 4-0600 














serving the 


Tee 1. OWcin MOLDS 


INDUSTRY and PNEUMATIC DEGATERS 


1. PRECISION Compression & Injection 
MOLDS 


2. BUTTONDEX KREHBIEL AUTOMATIC 
DRILLING MACHINE 


3. AUTOMATIC BUTTON 
BROACHER 














Butt @ndeX oun 27 
CORP = New York, N. Y. 





used to determine the app mats 
linear thermal expansion of } lastices 

K) Brittleness temperatu appa- 
ratus, used to establish the temper- 
ature at which plastics exhibit brit- 
tle values under impact conditions 

L) Mar resistance _apparatys 
used to determine the resistance 9; 
glossy plastics surfaces to abrasion 
as indicated by progressive optica 
deterioration. 

M) Sunlamp fog apparatus 

N) Glossmeter. 

O) Hazemeter. 

P) Reflectometer or spectro-pho- 
tometer. 

Q) Moisture vapor permeability 
apparatus. 

R) Forced draft ovens (small and 
large) with controllable tempera- 
tures ranging to 500° F. 

S) Electrical’ measuring _ instru- 
ments for dielectric properties, 

T) Analytical balance with 
weights. 

U) Harvard trip scale_ with 
weights. 

V) Flammability apparatus. 

W) Physical measuring __instru- 
ments such as micrometers, cali- 
pers, rules, tapes, strain gages, and 
thickness gages. 

X) Calculating machine. 

The following supplies should be 
available in a basic testing labora- 
tory: 

Standard glass apparatus and 
stainless steel vessels, tongs, for- 
ceps, gloves, ice shaver, thermome- 
ters (glass and all-metal), thermo- 
couple wire, hand tools, 


Evaluation Laboratory 

The scope of a plastics evaluation 
laboratory includes basic testing 
plus non-routine investigation of 
materials and end items for particu- 
lar applications. The floor space fo: 
such a laboratory should be 1200 to 
1400 sq. feet. Facilities, in addition 
to those for a basic laboratory, 
should include the following: 

A) Steam up to 150 p.s.i. 

B) Additional work tables and 
benches with cupboards, one of 
which should be of the “chemical” 
type. 

C) Storeroom for materials 

The evaluation laboratory should 
be equipped with the following 
items in addition to those required 
for a basic testing laboratory 

A) Ball mill. 

B) Resin mixer (paddle type). 

C) Compression molding press 


Machinery and Equipment 
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TYPICAL 
APPLICATIONS 
INCLUDE 


Injection Molding 
Extrusion 

Cooling Baths 

Calender and Mill Rolls 
Embossing Rolls 
Printing Rolls 


A New Answer 


To The Heat Control 
Problem 


that... 


1. Increases production 15-30% 
Practically eliminates rejects 


2. 
3. Assures uniform top quality products 
4. Saves water costs; up to 95% 


THESE RESULTS HAVE BEEN PROVED 
IN PLASTIC PLANTS COAST TO COAST 


The development of the Chil-er Unit by Mayer made available to the 
plastic industiy the economy and efficiency of industrial refrigeration 
in the control of excessive process heat. 

The Chil-er Unit combines the refrigeration, pumping, storage, re 
circulation and control of cooling liquids in one compact system, 
pre-assembled on its own steel base that requires no bolting down. 
Cooling liquids are automatically maintained at correct constant 
temperatures for maximum production and quality control. Units 
are engineered and guaranteed by us to meet specific plant require- 
ments. 


For Prompt Information Call MOUNTAIN VIEW 8-2860 
Or Write 


MAYER REFRIGERATING ENGINEERS, INC. 


P.O. BOX 128 
LINCOLN PARK, N. J. 




















MOLD TEMPERATURE 


CONTROL BY 


© POWERS) 


Gives Most Control For Less Money 


(A) Accritem Regulators, (B) Flowrite Valves 
and (C) POWERS Dial Thermometers 
Right: One of Several Units At: 
Sinko Mfg. & Tool Co., Chicago 








Mold temperature control need not 

be expensive or complicated. 

POWERS several control systems “Gab tidal cand hes Geen cat Uli nes lh end 
range from $75 to $200 per mold we're getting $1400 control. The POWERS modulat- 
half. About one hundred progressive —_{79. samure! system i lovgely ieee a et ntondent 
and cost-conscious molders using SINKO MFG. & TOOL CO., CHICAGO 
POWERS control are consistent 

with comments : We're getting the \. “Temperature Control Refer- 
most in control for the least money. ence Manual — Plastics Indus- 
Whether you are interested in com- try” is yours for the asking. This 
plex circulating systems or simple comprehensive 45 page manual 
mold discharge control, POWERS _ will be a valuable aid in helping you de- 
has the correct control system for termine the best control system for your 
the job. Write today for the refer- particular operation. Mold, heat exchanger, 
ence manual or call in your nearest hopper dryer, and other temperature con- 
POWERS sales engineer. (b77) trol applications are considered in detail. 


THE POWERS REGULATOR COMPANY ©«¢ Skokie, Ill. 
Established 1891 + Offices in 60 Cities in U.S.A., Canada and Mexico 





a GRANULAR MATER/4/ 


tics industry 


Improve your molding compounds or synthetic resins by 
perfect blending, fine grinding or controlled. granula- 
tion to uniform particle size. Also excellent results in 
grinding scrap and flashings. 


MIKRO-PULVERIZER — A dustiess Pulverizer for SEND FOR 
dry or liquid milling, granulating, blending— no fons, MIKRO-PULVERIZER NEW 
cyclones or separators. Recent developments provide P al fi ind 
reduced grinding temperatures, greater savings in h.p. ey ee 
consumption and increased production per hp./hr 


Itiustrated 
Bulletins 


MIKRO-ATOMIZER — oc screeniess Pulverizer for the efficient pro- 
duction of ultra-fine powders from | to 25 micron size at low grinding 
temperatures. Excellent for synthetic resins 
Also available—the MIKRO-COLLECTOR*—a radically different 
system of dust collection employing unique principles that insure 
optimum dust recovery (up to 99.999%) and phenomenal filter 
rotes—for general air clarification and saving material thru 
adequate dust contro! 


PULVERIZING MACHINERY DIVISION 
METALS DISINTEGRATING COMPANY, _ INC. 
30 CHATHAM ROAD 7 SUMMIT, N. J. 


_,, artes ads TN PULERIZER 
“ATS AEIER 
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with provision for transfer ding 

D) Low pressure molding pre« 
for 2 by 2 ft. laminate shects 

E) Roll mill for blendi 
calendering. 

F) Injection molding machi; 

G) Hydraulic press, lal 
type, manually operated, wit 
trically heated platens. 

H) Molds for casting and 
pression molding of test sp 

I) Arbor press. 

J) Refrigerator. 

K) Muffle furnace (small) 

L) Motor-driven kick press { 
single or repetitive punching 

M) Chamber of at least 8 cu. 
capacity, with adjustable humidit; 
and temperature controls. 

N) Mullen-type bursting strength 
tester. 

O) Fixtures and tools for special 
shear, flexure, and impact tests. 

P) Torsional stiffness tester 

Q) Dilatometer. 

R) Flow test apparatus. 

S) Extrusion plastometer. 

T) Fatigue testing machine. 

U) Guarded hot plate thermal 
conductivity apparatus. 

V) Calorimeter for specific heat 
determinations. 

W) Loose abrasive abrading ma- 
chine. 

X) Film caster. 

The supplies for such a laboratory 
should include all of those required 
for basic testing, plus additional 
items such as asbestos gloves and 
sheeting, scoops, large  spatulas, 
steel balls, steel shot (for dead 
weights), and the hand tools needed 
for fixtures, molds, and presses, 


Research Laboratory 

The scope of a plastics research 
laboratory can be defined only in 
terms of the plastic projects as- 
signed. The work might range from 
synthesis of new monomers and 
polymers to the investigation of fill- 
ers, plasticizers, laminate reinforc- 
ing, molding conditions, variation of 
polymer properties, and other ex- 
ploratory projects. 

Approximately 400 sq. ft. should 
be assigned for office and research 
laboratory use, in addition to th 
space allocated for basic testing and 
evaluation laboratories. All the util- 
ities in the evaluation and _ basic 
testing laboratories should be avail- 
able, plus such specialized and spe- 
cific equipment as is required by 
particular projects as they open up 


Machinery and Equipment 
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Acrylics 

Alkyd Resins 

Aminos (Urea and Melamine ) 

Casein and Other Protein Plastics .................4.. A 
Cellulosics 

Cold-Molded Organic Plastics 

Coumarone-Indene, Petroleum and Polyterpene Resins . 
Epoxy Resins 

Ethylene and Fluoroethylene Polymers ............... 
Expanded Plastics 

Furan Resins 

Inorganic Plastics 

ne Mine... ...... cbs ssceeupeiiwksaaeunen 
Natural Resins 

Nylon (Polyamides ) 
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Styrene Polymers and Copolymers .................-. } 
Synthetic Rubber and Rubber Derivatives ............ } 
Vinyl Polymers and Copolymers ..................... 558 
Vulcanized Fibre 567 
Resins for Textile Treatments ...... 569 


isis Bee Pe SE oa ik as so csc ee eee 571 





darn 


Coatings 
Adhesives 





THE AIM 
9 THE SAME 


EPRODUCED here is the “Statement of Principles” recently issued by five of the leading 
trade organizations in the plastics industry. It is reproduced with one purpose in 
mind—to indicate clearly its full endorsement by the Goodyear Chemical Division. 


Such an endorsement really is a reaffirmation of the policies and practices of Goodyear, 
as a supplier of plastic resins. Better understanding of the properties and limitations of 
plastic materials, their proper specification and application and their conservative sale 
have always been part of the basic aim—products of satisfaction to both you and your 


customers. 


To achieve this goal, much effort is expended in Goodyear laboratories to develop new 
products and to improve existing products. Cases in point are these two resin families: 


PLIO-TUF and PLIOVIC. 


PLIO-TUF is a new, high styrene copolymer. It is the most impact-resistant of all rigid 
thermoplastics. It also is unusually heat-resistant. It was developed to fill the need for a 
tough, durable resin that could be readily molded, extruded, post-formed or otherwise 
formed and fabricated. And it does. But the search for further improvement continues. 


PLIOVIC is the family name of a series of vinyl resins. Since its introduction years ago, 
many changes have been made in vinyl processing techniques and in applications. These 
placed new demands upon the resins, which were met with a series of improvements result- 
ing in outstanding resins for general purposes, for dry blending, for electrical uses and 


for dispersion applications. 


For details on PLIO-TUF or PLIOviCc— materials that can help you adhere to the “State- 
ment of Principles” — write to: 


Goodyear, Chemical Division, Akron 16, Ohio 


CHEMICAL 


eriyi) kad 1) 


DIVISION 


Chemigum, Pliobond, Pliolite, Plio-Tuf, Pliovie—T. M.’s The Goodyear Tire & Rubber Company, Akron, Ohio 


Use-Proved Products -- CHEMIGUM » PLIOBOND * PLIOLITE + PLIO-TUF - PLIOVIC - WING-CHEMICALS — The Finest Chemicals for Industry 








ATLANTA 5, GA. 
’55 Piedmont Rd., NE 
hone: Exchange 4611 


BOSTON 15, MASS. 
| Brookline Ave. 
one: Kenmore 6-6000 


HARLOTTE 1, N.C. 
9 Jay St. 
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SERVICE OFFICES—CHEMICAL DIVISION 
THE GOODYEAR TIRE & RUBBER COMPANY, INC. 


CLEVELAND 14, OHIO 
1566 E. 24th St. 
Phone: Superior 1-8083 


HARTFORD 4, CONN. 
52 Winthrop St. 
Phone: 7-3128 


HOUSTON 1, TEXAS 
407 N. Main St. 
Phone: Charter 4733 


LOS ANGELES 54, CALIF. 
Box 3339 Terminal Annex 
Phone: Logan 8-3083 


MINNEAPOLIS 13, MINN. 
418 Stinson Bivd. 
Phone: Grandville 3551 


NEW YORK 17, NEW YORK 
292 Madison Avenue 
Phone: Murray Hill 6-1300 


ae 
om 


PHILADELPHIA 32, PENN. 
2750 N. Broad St. 
Phone: Sagamore 2-8500 


PORTLAND 9, OREGON 
1400 N.W. Raleigh St. 
Phone: Broadway 1484 


ST. LOUIS 8, MISSOURI 
4210 Forest Park Blvd. 
Phone: Franklin 6795 


SAN FRANCISCO 3, CALIF. 
1717 Harrison St. 
Phone: Underhill 1-3773 




















Youre right 
with 


REICHHOLD 
efor reinforced 
plastics 
ebondings 
-laminatings 
«impregnating 
*casting 


REICHHOLD CHEMICALS, INC. 


Creative Chemistry ... 
Your Partner 


in Progress 


REICHHOLD’S POLYLITE Polyester Resins are available in a wide ra 
of types for producing translucent or opaque fibrous-glass reinfor 
plastic products. PoLYLITE laminates possess a variety of outstand 
properties. They are aluminum-light, yet sturdier than aluminum, st 
or stainless steel... highly resistant to impact... won't warp or r 
If color is desired, any shade — bold to pastel — can be “molded ir 
becoming a chip-proof, integral part of the plastic itself. For full details 


write for PoLYLiTeE Brochure PR. 


REICHHOLD’S PLYOPHEN phenolic resins and varnishes — used in 
bonding, laminating, impregnating and casting — are important raw 
materials in many industries. For example, there are alcohol-soluble 
PLYOPHENS for manufacturing industrial and decorative laminates... 
water-soluble PLyopHeNs for producing rock wool and fibrous glass 
insulation. Reichhold also has the production and laboratory facilities 
to custom-make PLYOPHENS for unusual applications. Address Reichhold 


for PLYoPpHEN Brochure PLy and/or technical assistance. 


525 NORTH BROADWAY. WHITE PLAINS, N.Y. 


Synthetic Resins 
Chemical Colors 
Phenol 

Glycerine 
Phthalic Anhydride 
Maleic Anhydride 
Sodium Sulfate 
Sodium Sulfite 
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Also Manufacturers of _ AMPACCET) 
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ETHYL CELLULOSE AND VINYL MOLDING POWDERS 


TINSELS 


For sunglass frames 
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kinds. Available in bot! 
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NEW Products for OLD... 


with Stanley 
Wttastisols 
HI 1h) als 


Old products made new and new products for 
old is the success story of vinyl dispersion compounds. 
Their unique properties, in applications 
from wire insulation to doll bodies, boost 
product performance and consumer sales — 
but only when they’re custom formulated 
by experts, Stanley chemists have led the way 
with special plastisols and organosols outstanding 
for low temperature flexibility, resistance to 
trichlorethylene and perchlorethylene, as well as 
many other chemicals and extreme weather conditions. 
If any of these qualities are important to your product, let 
us suggest the vinyl compound for you, without obligation. 


Write today for full details and FREE literature to Stanley 
Chemical Company, 61 Berlin Street, East Berlin, Connecticut. 


: py STANLEY 
CUSTOM FORMULATORS OF CHEMICAL 


PLASTISOLS ® ORGANOSOLS ¢ VINYL INKS 
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MOLDING COMPOUNDS 





PHENOLIC INDUSTRIAL RESINS 


COATING RESINS 


Ever since its founding in 1921, Durez has concentrated its activities on the 
phenolic molding compounds and resins, the most versatile of all plastics. 
Much specialized experience has been acquired in developing, producing, 


and applying these materials to the needs of industry. 


Research carried on by Durez has played an important part in improving the 
characteristics of phenolic materials, and in creating new ones. Molding com- 
pounds have been found for new fields of usefulness and higher standards of 
performance. The use of resins has been extended across a broad industrial front. 


Durez technical representatives work freely with molders and manufacturers 
in the application of phenolic materials to their specific needs. Backed by 
recognized engineering and chemical research facilities, their assistance is 
available at all times in meeting design, structural, and production problems. 




















Durez thermosetting p li Idi d: body mechanical, electrical! 
chemical properties in hundreds of po ra each designed to meet, within it 
tended range of application, a given set of requirements. Close control of produ 


processes assures the user of the uniformity between batches and shipments on w 























—— molding success is dependent. An important economy factor is that many of the < 
pounds can be molded with automatic equipment, while compression, transfer, or plu: 
presses can be used. 

Speci- Water Flex- Impact Heat °F Diel. Power 
fic Absorp- ural FP inch te- Strength Factor 
Filler Gravity _ tion 1 notch sist V/m-s/t 1000 KC 
Cases, housings, cab- 
inets, and large and 
791 The most widely used Wood 1.36 0.7 10,500 0.26 300 325 0.045 small parts of many 
phenolic plastic. Flour types where gener- 
ally balanced char- 
acteristics are de- 
11540 General purpose Wood 1.37 0.6 10,500 0.30 300 350 0.045 _ sired. These are the 
closely controlled. Flour lowest cost phenol- 
ic materials. 
1544 High impact in gran- Wood Flour 1.36 0.6 10,000 0.34 300 325 0.04 Telephone parts, 
ular type material. and Flock a gy a 
1900 Medium impact nodu- Fabric 1.46 0.7 8,000 0.80 250 250 0.07 Se a 
lar type material pulleys, and other 
? applications subject 
16840 Low modulus of elas- Nitrile 1.2 16 8,200 0.42 250 375 0.09 to rough handling or 
ticity—tresilient— Rubber and heavy wear in serv- 
molds around inserts. | Wood Flour ice are molded of 
impact phenolics. 
16221 High impact. Fiberglass 1.84 1.2 {8,000 12.0 600 275 0.02 
Closures for medi- 
3949 =A general-purpose Wood Flour 1.38 0.8 9,000 0.28 300 250 0.075 cinal, cosmetic, and 
material of non- other packaged pro- 
bleed type. ducts, especially 
those containing liq- 
16745 Has good finish, Wood Flour 1.5 0.6 7,500 0.27 350 225 0.08 uids with alcohol. 
long flow, and The molded appear- 
rigid set. ance is excellent. 
Radio, TV transform- 
2271 ~=— For high dielectric Wood Flour 1.35 0.8 10,000 90.30 300 350 0.04 er, X-ray, switch, > 
strength at elevated pliance, and other 
temperatures. electrical equipment 
parts requiring ex- 
16274 Has low dissipation Mineral 1.74 0.08 9,000 0.28 300 400 0.014 —ellentdielectric and 
factor, high volume eS 
resistivity. 
Electric iron and 
55 Good impact strength Mineral 1.66 0.6 9,000 0.34 400 210 0.1 b Nag. ope! ve 
with excellent heat re- es, toaster and cof- 
defence fee-maker parts, and 
. other applications 
where high heat-re- 
14893 Heat resistance with Mineral 1.57 0.2 8,000 0.24 500 225 0.065 sistance is needed 
light weight, fast cur- for durability and 
ing properties. safety. 
Textile machinery 
77 Maximum resistance to 1.24 0.4 9,000 0.25 375 250 0.035 parts, chemical-re- 
acids, mild alkalies, sistant moldings, 
oils, etc. washing machine 
; agitators, parts for 
13856 High impact, excellent Flock 1.40 1.0 9,500 0.55 275 220 0.05 direct metal plating, 
resistance to water. and other applica- 
tions requiring un- 
14899 Good impaci, dimen- Flock 1.38 0.6 9,000 .050 375 200 0.07 usual combinations 
of properties. 


sional stability, gloss, 
water resistance. 
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BRAKE LINING BONDING 


Automotive and aircraft brake lin- 
ings, brake blocks, and clutch fac- 
ings bonded with Durez resins 
wear longer. Stopping is easier 
and safer. Resins increase resistance 
to heat, water, oil, and grease. In 
lining-to-shoe bonds they elim- 
inate the need for rivets. 












IN ACID-PROOF CEMENTS 


Pickling tanks, fume stacks, ab- 
sorption towers, floors and other 
units lined with acid-proof brick 
require an equally acid-resistant 
cement. Durez furfuryl-alcohol res- 
ins in mortars enable such equip- 
ment to be used interchangeably 
in contact with acid or alkalies. 


WOOD WASTE BONDING 


Sawdust, shavings, and cuttings 
formerly wasted are mixed with 
Durez resin to -make structural 
sheets and molded toilet seats, 
shoe forms, and other products. 
Resin helps make board sheets 
dense, strong, free from warp, and 
highly resistant to deterioration. 








CASTING RESIN 


Parts can be produced quickly and 
at low cost with Durez liquid cast- 
ing resin. The resin is cast without 
the use of pressure, sets fast, re- 
quires only a mild bake, and is 
advantageous for short-run, model 
or prototype work, masking fix- 
tures, novelty casting, foundry pat- 
terns, and special parts. 


2.5 to 3.0 (Moh scale) 


Transverse (flexural) 11,000 Ibs. p.s.i. Impact 
(Izod) 0.22 to 0.25 ft. Ibs. p.s.i. Tensile 5,000— 


6,000 Ibs. p.s.i. 


Insoluble in acids, mild alkalies, and all organic 
solvents. Affected by nitric and sulfuric acids and 


etched by strong sodium hydroxide. 


Durez phenolic resins have an unusually widespread application in industrial processes. 
They are used as bonding and impregnating media, adhesives, insulating bonds, and cast- 
ing material. The properties for which Durez molding compounds are known are often 
PHENOLIC available in even higher degrees in the resins themselves, while experience has shown 
that these resins frequently serve to improve the inherent properties of the base material. 
The uses shown below may serve to suggest new developments where a similar resin or 
process may be applied with profit. 































PROPERTIES 


IN RUBBER COMPOUNDS 


Durez resins are used in compound- 
ing stocks for shoe soles and heels, 
tool handles, .and other moldings. 
Hardness, stiffness, and resistance 
to abrasion, chemicals, and heat 
are improved. Resins also contri- 
bute to vulcanization in acrylo- 
nitrile rubber compounds. 


ABRASIVE BONDING 


High heat resistance is an impor- 
tant property in Durez resins used 
to bind abrasive grains in grinding 
wheels, abrasive paper, and abra- 
sive discs. Durez-bonded wheels 
can be run safely at unusually high 
ds and operating temp 
tures, and give long service. 








IN ELECTRICAL PARTS 


Insulation for parts such as resistors, 
condensers, coils, and capacitors 
is provided by a dense, strong 
coating formulated with a specially 
developed Durez phenolic resin. 
In this material electrical proper- 
ties are combined with heat insula- 
tion and elimination of the harmful 
effects caused by exposure to high 
humidity. 


SHELL MOLDS FOR 
METAL CASTINGS 


To make the new shell molding 
process of greater value in stand- 
ard foundry operations, Durez has 
developed a special powdered 
resin and wetting agent. With 
these, foundrymen produce molds 
with high strength at pouring tem- 
peratures, minimum curing cycle, 
excellent pattern detail. 


Dielectric strength up to 600 volts per mil. 


Power factor (one million cycles) of 2.2%. 


398°F. 81% hours—None 
482°F. 2 hours—Slight 
527°F. % hour—Slight 
572°F. 14 hour—Slight 




























Durez coating resins differ from other types in being soluble or readily dispersibl 
drying oils to produce varnishes and enamels. Specific characteristics of the oil solu 
resins are their ability to produce brushing and spraying finishes which have remarka 

PHENOLIC acid-, alkali-, and water-resistance, durability, and gloss retention. The resins materia 
improve gloss, toughness, and mar-proofness in printing inks. In ‘‘no-rub’’ wax emulsi 
they enhance all desired properties. 


IN VARNISHES i —— a IN PRINTING INKS 


AND PAINTS 

oP ~ Durez terpene phenolic resins pro- 

In . = to “ terpene pont . = duce fast-drying heat-set printing 
100 G "qaue Ghenalie FF ew A ; inks. The resins have the further ad- 
resins that make oleoresinous var- . vantages of making these inks 
nishes more resistant to chemical ; 1 E tough, mar-proof, glossy, and non- 
and weather conditions and to penetrating. Resins also impart 
wanted properties to litho inks and 


wear. They are used for marine, 
architectural, furniture and floor felt-base flooring print paints. 


finishes of many types. 


aa / IN “NO-RUB” 
WAX EMULSIONS 


LACQUERS 
Durez thermosetting resins form i Durez resins produce no-rub wax 
protective coatings by themselves emulsions which have excellent 
and are used in the chemical pro- i water resistance and wearability, 
cess industries. A special Durez i improved slip resistance and gloss. 
resin employed in sanitary lac- f On tile, cement, linoleum, and 
other floors, the Durez-and-wax 


quers for metal containers is odor- 
less and non-toxic, and cures to a polishes stand up for long periods 


pale, transparent film with chem- r [oo under rough treatment. 
ical- and solvent-resistance. a. . 


FURTHER We will gladly supply detailed information on Durez molding compounds, industrial 


resins, and coating resins if you will tell us your specific interests. Meanwhile much 


INFORMATION helpful information and data are availabl2 in literature such as we list here. Write us. 
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GENERAL CATALOGS DISCUSSIONS AND STUDIES 


@ “Durez Phenolic Molding Compounds” @ “Closed Mold Molding Techniques” 
e “Durez Industrial Resins” * “Transfer Molding Pressures” 
e* Data on Phenolic Plastics” 
MONTHLY PUBLICATIONS . ane hae 
@ “The Durez Molder" @ “Durez Guide to Shell Molding” 
@ “Durez Plastics News” @ “Durez Casting Resin” 


DUREZ PLASTICS & CHEMICALS, INC. 
888 WALCK ROAD NORTH TONAWANDA, NW. Y. 








<> 
ioose the right Dow plastic for the right job! 


Today industry is turning more and more to plastics to solve the prob- 
lem of producing better products at lower cost. And plastics are proving 
successful in an ever-increasing volume of applications. But, with the 

many new and wonderful plastics on the market today, it’s not easy for 
any manufacturer to select the proper plastic. He must consider the 

advantages, properties and limitations of the different plastics in the 
light of fabrication techniques and functional requirements of their 
products. Few manufacturers have the engineering facilities to evaluate 

° ; - . astics l. “ Ip -) se > TL Jow p stics ( 
Sein to Detditadie tenieks far a fertile plastics properly In order to help them use the right Dow plastic s for 
of polystyrene thermoplastic molding the right job, Dow maintains a complete technical service laboratory in 
compounds. Styron is available in which extensive studies are made of proper plastics application. 

general-purpose grade and specialized or : . : ‘ . 

formulations. Through this laboratory, and because of long experience in the field of 
jlastics, Dow has an extensive knowledge of plastics and offers its 

last Dow | xtensive knowledge of plastics and offers it 





service to you whenever needed. 





STYRON 666 is an unmodified polystyrene possessing a high degree of clarity and water whiteness in 


crystal grades. Its uniformity, cleanliness, optimum moldability and critical color control 
make it a prime grade molding material. 


STYRON 688 is a new, general-purpose polystyrene with improved molding characteristics. Studies show 
’ 


that it has better flow behavior in the cavity and overcomes most mold surface ‘freezing’ 
and sticking conditions. 


ST Y R 0 N 7 00 is a heat-resistant formulation with excellent electrical properties. It offers good moldability, 


mechanical strength, heat resistance and unlimited coior. It’s readily extrudable with high 
surface gloss and close dimensional tolerances. Extrusion equipment designed for polystyrene 
is well suited to Styron 700. 


S T y » 0 N 7 7 7 is a medium-impact strength formulation. It was designed by Dow to bridge the gap between 


Styron 666 and Styron. 475. 


STYRON 475 is a rigid, tough thermoplastic with properties similar to polystyrene except for higher 


impact strength and greater elongation. Its unique qualities suggest its use in a wide variety 
of industrial applicat*- *s. 


STYRON 480 is Dow’s new “extra high-impact” plastic with impact strength two to three times greater 


than Styron 475. Some typical applications are: refrigerator crispers, and other components, 
hardware boxes, film reels and action toys. 


STYRON 647 is Dow’s new, improved, light-stable polystyrene. Colors are available that will reflect and 


diffuse light, and in crystal it has high light transmission. 


STY RO N 4 7 5 is Dow’s high-impact formulation in sheet form. Combined with modern vacuum or pressure- 


forming —o this plastic can mean lower production costs. It’s used for large area 
parts and for finished products like refrigerator parts, point-of-sale displays and others. 





you can depend on DOW PLASTICS 

















SARAN (a polyvinylidene chloride plastic) is a thermo- 
plastic that is exceptionally resistant to chemicals, corro- 
sion and mildew. Many durable molded and extruded 
products are made of saran . . . pipe, tubing and saran- 
lined steel pipe; monofilaments for colorful fabrics and 
screening; multifilaments for carpeting, draperies, etc. 


DOW POLYVINYL CHLORIDE is gaining widespread 
popularity everywhere. Extremely resistant to chemicals, 
water, and wear, and attractively colored, it’s being used 
in seat covers, raincoats, shower curtains, as well as toys. 
In extruded form it appears in garden hose, wire covering, 
shoe welting, etc. 


COMING IN '55... 


DOW POLYETHYLENE. Dow’s plans for 1955 include the 
production of this popular plastic that has already gained 
wide acceptance as a packaging film, wire covering, 
extruded pipe and for use in housewares, toys and other 
applications. 


ETHOCEL® (Dow ethylcellulose) is a remarkably tough 
material with excellent dimensional stability and amazing 
shock resistance; and it retains these qualities through a 
wide range of temperatures even after prolonged aging. 
Because of its superior properties, Ethocel is widely used 
in defense and industrial applications. 





MADE O 


_ 
A DOW PLASTIC 





STYROFOAM® is Dow’s trademark for its polystyrene 
expanded 40 times and is known throughout industry for 
its excellent thermal and electrical insulating properties. 
Lightweight, snowy-white, odorless, nontoxic, imperme- 
able to water vapor, and absorbing only negligible quanti- 
ties of water, it is highly recommended for low-tempera- 
ture insulation, for buoyancy and for decorative novelties. 


let’s work it out together! 


Best results can be expected only if the right plastic 
is chosen for the job. Therefore, designer, manu- 
facturer, fabricator and raw chor 4 producer 
must work as a team to solve product problems in 
plastics. Dow urges you to save time and money by 
permitting its experts to work with you on your 
problem. A call to any Dow sales office will bring 
expert assistance in the choice of the right plastic 


for the right job. 


THE DOW CHEMICAL COMPANY 


MIDLAND, MICHIGAN 
sales offices 


161 Spring Stross Building 2330 Victory Parkway 
Atianta 3, Georgia Cincinnati 6, Ohio 
20 Providence Street Terminal Tower 
Boston 16, Massachusetts Cleveland 13, Ohio 
135 South LaSaile St. 932 Fisher Building 
Chicago 3, Iilinois Detroit 2, Michigan 
2217 Commerce Building 
Houston 2, Texas 


900 Wilshire Boulevard 3615 Olive Street 

Los Angeles 17, California St. Louis 8, Missouri 
1255 Rand Tower 350 Sansome Street , 
Minneapolis 2, Minnesota San Francisco 4, California 
45 Rockefeller Plaza 1809 Seventh Avenue 
New York 20, New York Seattie 1, Washington 
1400 South Penn Square 

Philadeiphia 2, Pennsyivania 


you can depend on DOW PLASTICS 











u- 
er 
in 
ur 


ig 


ria 





Seanad ee nea eave 





Marblette is a pure, synthetic resin, unlike molding 
powders which are mixed with large amounts of fillers, 
Marblette is sold in sheets, rods, tubes and special 
shapes in forms and colors designated below. 
Jewel-like depth and complete color range enable 
Marblette to duplicate the appearance of such precious 
stones as amber, jade, coral, etc., as well as tortoise 


PROPERTIES 


Specific Gravity 1.30-1.32 
Specific Volume, cubic inch per Ib. 20-23 
Tensile Strength, Ibs. per sq. inch 8000-12000 
Compressive Strength, Ibs. per sq. inch 
15000-30000 

Impact Strength, 

ft. Ibs. per inch of notch (Izod Test) 0.40-0.50 
Modulus of Elasticity, Ibs. per sq. inch x 105 4 
Thermal Conductivity 104 cal., 


MACHINING CHARACTERISTICS 


Drilling: High speed vertical drill. 

Tapping: On vertical or horizontal machines. 
Turning: 450 to 600 RPM regulated to surface 
speed of 600 /minute. No special tool materials 
necessary. 

Stamping: Roll leaf method usually used. 
Cutting: Use abrasion cut-off wheels with water; 
polish by hand or tumbling. 


(Polishing: Use double spindle buffing lathe 
with soft muslin discs. 


Grinding: Abrasive form wheels for bevels, 
radii, other finishing touches not usually in- 
luded in rough castings. 

Sawing: Band saw at 1200’ to 1500’/minute 
sing blower and changing saws frequently 
° cool. 


The Marblette Corporation 


Marblette Cast Phenolic Resins 


shell and ivory. 

Marblette can be had in transparent, translucent and 
opaque forms in an infinite variety of plain colors and 
mottled effects. 

Marblette can be supplied in water-clear form known 
as “Crystle” which is also made in a wide range of 
colors and shades. 


per second, per square cm/1° C. per cm 3-5 


Thermal Expansion 105 per degree C. 8-11 
Specific heat, cal. per degree C. 

per gram. 0.3-0.4 
Heat resistance, °F. 170° 
Water absorption, % by weight, 

48 hours 0.4-0.6 
Volume resistivity, ohm-cms 
(50% relative humidity and 25° C.) 10!2-10!3 
Breakdown Voltage, 60 cycles, 

volts per mil. (instantaneous) 300-450 
Dielectric constant, 10% cycles 5-7 


Tumbling: Wet tumbling for very rough articles; 
dry tumbling is equivalent to ashing and most 
frequently used; grease or wax tumbling pro- 
duces high lustre. 


SHAPES AVAILABLE FROM STOCK 
MOLDS 

Rods: Round, fluted, square, four-leaf clover, 

scalloped, eight-corner ‘‘square’, three-leof 

clover, oval, three point, octagonal, half round, 

quarter round, hexagonal. 


Rectangular shapes * Sheets and slabs 
Cylinders ° Sheets between glass 
—All in wide range of sizes, lengths and/or 

diameters. i 

Many open special shapes are also available, 
such as: cutlery handles, kitchen utensils han- 
dies, pipe stems, clock cases, automotive trim- 
mings, furniture trims, lamp parts, jewelry items, 
buttons, mary others. 


Power Factor, radio frequencies 1-4.5 
Power Factor, 60 cycles 0.10-0,15 
Refractive Index Nd 1,5-1.7 


Burning Rate Nil 


Effect of Weak Acids No effect 
Effect of Strong Acids None to slight effect 
Effect of Strong Alkalies Decomposes 
Effect of Ageing Hardens & Yellows 
Effect on Metal Inserts None 
Machining Qualities Excellent 


Watercleor, Opaque, Translucent 
Unlimited 


Clarity 
Color Possibilities 


SPECIAL CASTINGS MADE TO CUS- 
TOMERS’ SPECIFICATIONS 


If you desire castings which are not available 
from stock molds, special shapes can be made 
to your specifications, providing draft is all one 
way. Such special molds can be designed and 
produced quickly—within three weeks—and at 
o cost far less thon for any other type mold. 


ENGINEERING SERVICE 


For further detailed information covering any 
of the above, consult the Marblette engineering 
staff which offers its services and counsel to 
help solve your prob- 
lems. Years of exten- 
sive experience with 
all types of production 
problems have quoli- 
fied them to assist you. 
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Since 1929 liquid and cast phenolic resins wtin 
37-00 Thirtieth Street, Long Island City 1, N. Y. 
CHICAGO « LOS ANGELES « HAVANA 



















































arblette Liquid 


Phenolic Resins 


Marblette’s research and development of more than a 
quarter of a century has resulted in the formulation of 
liquid phenolic resins which can be used by almost every 
industry, and which can be cured either with heat or, with 
the addition of an accelerator, at room temperature. 

Marblette's phenolic resins can be used for bonding 
paper, fabrics, bristles, brake linings, etc.; as coatings for 
metal and wood; for laminating and insulating; for casting 
forming-dies and tools, etc. 

Marblette's phenolic resins are available with a solid 
content range of 60% to 90%, and in viscosities of a few 


CASTING RESIN #71. Dimensionally stable, quick-curing, 
heat-set resin with long shelf life. A typical cost-saving appli- 
cation in accurate pattern duplicates for mass-production 
latex dipping. 


CASTING RESIN #77. Possessing high heat resistance, 
this resin is used for hard, smooth, light-weight vacuum 
forming dies so dimensionally exact that they can be put 
interchangeably on the press. 


hundred to a few thousand centerpoises. All are alcohol 
soluble and some are also water soluble. 

Marblette's phenolic resins can be used to increase 
resistance to abrasion, heat and temperature; to produce 
high mechanical strength, or to impart fungi, solvent and 
weather resistance. 

Marblette’s most widely used phenolic resins are listed 
below. They are tailor made to fit into a wide variety of 
available manufacturing facilities. Consult our research and 
development staff for special formulae for special products 
or special manufacturing conditions. 


CASTING RESIN #78. This craze-resistant and low-shrink- 
age resin with high heat resistance is increasingly used for 
fibrous glass lay-up molds, stretch dies, forming blocks, jigs, 
and fixtures. 


v65-122 


METAL COATING RESIN #V65-122. Conforms to U. S. 
Army Specification #3-221. Flexible, highly tenacious; pre- 
vents moisture absorption and corrosion; unaffected by 
chemical solvents. 
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81 


OLD SETTING CASTING RESIN #81. An 
«cellent resin often used with fillers, depend- 
1g on application, having many of the prop- 
ties of heat set resins without requiring 
ven curing. 


3040 


CLEAR CASTING RESIN #3040. Forms 
transparent casting. Molds may be made of 
rubber, elastomers, plaster of Paris, brass or 
stainless steel. 


186 


CASTING RESIN #186. A very viscous 
liquid which flows readily at 180°F. Develops 
a creamy white color. Excellent for the manu- 
facture of dies and tools, patterns and match- 
plates. 


555 


CHEMICAL AND HEAT RESISTANT RESIN 
#555. Svuper-resistant to chemicals; will 
withstand boiling sulfuric acid; high heat 
resistance (320°F.); shows practically no shrink- 
age and has very good physical properties. 
Its properties make it admirably suited for 
the manufacture of acid pumps, acid contain- 
ers, tubings, bearings and many other indus- 
trial processes which until now have used only 
metals. Available in sheets, rods and various 
castings; also in liquid form as a casting resin. 





MARBLETTE RESIN #88. Transparent heat 
set casting resin that cures at low (180°F.) 
temperature within 7 hours. Offers new ad- 
vantages useful in making models, moving 
parts, housings, and imbedding objects for 
multi-sided displays. Will not attack vinyl 
molds. 


v 65-4000 


METAL COATING RESIN +V65-4000. A newly 
developed, light colored and very light stable 
resin, even when cured at high temperature. 
An excellent metal coating, flexible, highly 
tenacious to the surface; prevents moisture 
absorption, corrosion; unaffected by chemical 
solvents. 


wv-4000 


LAMINATING VARNISH #LV 4000. A new 
develop t for laminating paper. Very light 
colored and light stable even when subjected 
to high heat. 


1000 


FOAM RESIN #1000. A_ liquid resin 
which forms a rigid cellular-structure material 
showing a density of 15 Ibs. per cubic foot 
after baking. Ideal for insulation as well as 
stretch and forming-dies. 








WOOD COATING RESIN #400. A tough 
plastic coating of high lustre, resistant 
to chemicals, solvents and temperature ex- 
tremes; possesses great depth and clarity, 
bringing out the full beauty of the wood. 
Especially recommended for industrial wood 
surfaces, patterns, furniture, bar tops, home 
floors, gymnasium floors, hospital furniture, 
freezers, sporting goods, etc. One gallon of 
mixture will cover about 600 sq. ft.; sets at 
room temperature. 


3905 


GRINDING WHEEL RESIN #3905. A per- 
fect wetting agent for the monvufacture of 
resin bonded grinding wheels. 


1220 


CARBON BRUSH RESIN *V65-1220. A small 
percentage of this resin combined with graph- 
ite or carbon results in a mixture of high 
conductivity; prevents moisture absorption; 
unaffected by chemical solvents. 


390 


BRUSH CEMENT RESIN #390. An ou!- 
standing product for setting nylon and natural 
bristles for shaving brushes as well as all 
other types; also provides an excellent bond 
for cementing bristles into handles. 


For detailed information of all the above as to applications, 
methods of preparation, etc., send inquiries to Engineering 


WATER SOLUBLE RESIN #754. A liquid resin, water 
soluble and capable of deep penetration; excellent for 
impregnation of rock wool and glass fibre, making them 


water, chemical and heat resistant. 


1388 


CARBON SEALING RESIN #1388. 
standing results for deep penetration sealing of fine por- 
osity carbon products, e.g. carbon seals. Supplied in two 
viscosities. 


Used with out- 
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for impact materials and glass compounds 


for liquid phenolic resins 


for specialized phenolic requirements 
for phenolic molding compounds 


for phenolic casting resins 


WASHINGTON OFFICE: 705 Ring Building, Washington, D. C. 


LOVEN CHEMICAL of California 


General Offices and Plant: Newhall, California * Phone Newhall 400 
Manufacturers of NEOPRESS Resins and Compounds 
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FAST, LOW-COST TOOLING IN THE PLASTICS INDUSTRY... 


HYDRO 


CAL 


ACCURATE 


DIMENSIONALLY STABLE 

iw ros + 
GLASS FIBER 
REINFORCED 
PLASTICS 
Original models and 
molds for prototype and 
production tooling of 
radome housings, sports 
car bodies, aircraft fuse- 
lage sections and forms 
for sprayed metal molds. 


ECONOMICAL 


ADAPTABLE 


BRAK-AWAY PLASTER 

A HYDROCAL product 

for expendable mandrels. 

The plaster softens after 

soaking in water for 

quick, easy removal from 
FAVORED BY LEADING PLASTICS MANUFACTURERS ee oom 


i ie lle a EE 


HIGH PRESSURE MOLDING CASTING RESINS SHEET FORMING 
Engraving models Patterns, models and Molds and forms for 

and duplicates, die molds for casting vacuum forming, 
sinking patterns, stretch press dies, post-forming, and 

; proof-check welding fixtures, snap-back 

die checking fixtures, ’ plugs and 

cavities. drill jigs and 

assembly 
fixtures. 











For complete information, write to Dept. MP-1, 300 West Adams St., Chicago 64, Illinois 


UNITED STATES GYPSUM 


FOR BUILDING ° FOR INDUSTRY 
GYPSUM + ROOF DECKS + INSULATION + HARDBOARDS + LIME » SOUND CONDITIONING 


*HYDROCAL is a registered trademark for super-strength gypsum cements manufactured by U. S. Gypsum Co, 








LUSTREX styrene 


RESINOX phenolic 


} RESIMENE melamine 


POLYETHYLENE 







ULTRON vinyl 
ITRON cellulose nitrate 


VUEPAK cellulose acetate 
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OPALON vinyl chloride 


j SAFLEX vinyl butyral « 








LYTRON sand conditioner 


OPALON paste resins 






, RESLOOM finishes 















| MERLON finishes 
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CATALYSTS 
STYMER sizes sy 
fe, —«LAUKITE adhesives  < 
LAUXEIN adhesives 
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MOLDING COMPOUNDS 








LUSTREX styrene 


Lustrex styrene is one of the most widely used of all plastics. Am 

its hundreds of industrial and consumer applications are refriger 
parts, air conditioner cabinets, radios, battery cases, wall tile, t 
housewares, TV components, electrical equipment, packaging 
displays. 








One of the lightest plastics, it comes in a broad range of transpar 
translucent and opaque colors, also crystal clear. For a compl 
description of the outstanding properties of Lustrex, and spe 
formulations for particular uses, see pages four and five of 
Monsanto Fact File. 

































Monsanto supplies Resimene melamine for applications requiring high arc- 
PR ESIM E N : | . resistance, extreme hardness and durability, and excellent resistance to heat 
meiamine and alkalies. Typical uses are: electrical, electronic and radar equipment, 


circuit breaker parts, terminal blocks, connectors and insulating tubes. 








7 4 
RESINOX phenolic : 
Superior strength, high heat-resistance, good dielectric strength and % 
electrical insulating properties, low moisture absorption and excel- 
lent resistance to chemicals and ageing are general characteristics 
of Monsanto’s Resinox phenolic molding powders. Five types of 
Resinox are available: general purpose, impact-resistant, electrical 
grade, heat-resistant and closure compounds. 


ORES mot ae 











The use of vinyl chloride as a molding material now promises to be one of 
the most important methods of producing flexible products for hundreds of 
industrial and consumer applications with the development of Monsanto's 
line of Opalon dry blend materials. 
OPA LON vinyl Exceptional heat stability and flow characteristics mark Opalon dry blend 
vinyl materials as ideal for the injection molding of a host of demanding and 
varied-property end uses. Typical uses in the automotive, electrical refrigera- 
tion, sporting goods and luggage fields are: Arm rest covers, window seals, 
knobs, cord plugs, coil forms, wiring devices, gasketing, welting, handles, 
goggles and housings. 









MONSANTO POLYETHYLENE 


One of the most versatile and useful of all materials, Monsanto's 
polyethylene is flexible, non-toxic and odorless, with extremely low 
dielectric constant and low power factor. Tough, resilient and impac 
resistant, it is widely used for storage and preservation of fooc 
drugs, cosmetics and many other soft and hard goods items. 
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INDUSTRIAL RESINS 


NDING... 
1y industries use Monsanto Resinox phenolic and Resimene 
ymine resins as impregnants or bonding materials for grinding 
els, clutch facings, brake linings, coated abrasives, filter ele- 
ts, thermal insulation and other industrial applications. 


)UNDRY... 


sinox phenolic resins, liquid and powder, for the production of 
1ell molds. Resimene urea and Resinox phenolic are widely used 

core binding. Another Monsanto research-developed foundry 
roduct is Lytron sand conditioner. 


AMINATES... 
Resinox phenolic and Resimene melamine resins are used in deco- 
rative laminates for counter tops, furniture and protective wall 
coverings and in electrical and punching grade laminates for indus- 
trial applications. 


INTERMEDIATES... 


Monsanto styrene monomers are supplied in drums and tank car 
lots. Styrene monomer is used in production of polystyrene, syn- 
thetic rubber, copolymers, ion exchange resins and polyesters. Vinyl 
chloride is used for polyvinyl chloride resin and copolymers. Acry- 
lonitrile is used in production of synthetic fibers, special rubbers 
and copolymers. 


SURFACE COATING 





Monsanto supplies a large family of melamine, urea and phenolic 
resins for paints, varnishes and lacquers. Melamine and urea resins 
mprove the gloss, alkali and chalk resistance, weathering, color 


retention and cure in automotive and appliance finishes. Phenolic 


resins impart excellent chemical and solvent resistance. Monsanto 
lso supplies vinyl butyral as a metal conditioner, knot sealer and 
component of baked coatings. 


2R WATER-BASE PAINTS Monsanto’s new post-plasticized 
tyrene system provides many advantages. For this system, and others, 
vionsanto produces: 


latex materials which act as the main 
vehicle for water-base paint. 


STREX 610 & 615 





an alkali soluble resin which acts as a 
protective colloid (for freeze-thaw stability) 
and emulsifier. 


LUSTREX 820 
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MOLDING MATERIALS 


LUSTREX* styrene 


Forms supplied and fabricated methods— Molding compounds for 
injection molding, compression molding and extrusion in all types of 
machines and molds. Extruded sheets of Lustrex styrene suitable for 
vacuum forming. General purpose material designated Lustrex L; im- 
proved toughness, medium impact, Lustrex LHA; rubber modified 
high-impact styrene, Lustrex Hi-Test 88. Lustrex LXC is a styrene 
copolymer, designed for high heat applications. 


Typical present uses — A wide range of applications includes battery 
cases, refrigerator parts, housings, wall tile, light fixtures, housewares, 
toys and packaging. Lustrex LXC is used for military items and elec- 
trical appliances. Lustrex Hi-Test 88 may be extruded for vacuum 
forming applications. 


General properties and performance characteristics — Available 
in wide range of transparent, translucent and opaque colors and crystal. 
Hard, rigid . . . with high dimensional stability, good chemical resis- 
tance, tasteless, odorless and non-toxic, an excellent electrical insulator, 
Lustrex L is satisfactory up to 180 degrees F. Lustrex LHA has good 
gloss and up to twice the strength of general purpose styrene. Lustrex 
Hi-Test 88 has about 5 times the impact and 8-10 times the elongation 
of general purpose styrene. Lustrex LXC has exceptional heat resistance, 
up to 234 degrees F. 


RESINOX* phenolic 

Forms supplied and fabricating methods — Thermosetting materials 
supplied as molding compounds with various fillers. Particularly suit- 
able for compression and transfer molding. 

Typical present uses — For heavy-duty products such as equipment 
housings, washing machine agitators, handles for electrical appliances, 
closures, electrical switch gear, telephone hand sets. 

General properties and performance characteristics — Resists alco- 
hol, oils, greases, weak acids. Tasteless and odorless. High heat re- 
sistance, durability, superior dielectric strength and torque strength. 


RESIMENE* melamine 


Forms supplied and fabricating methods — Thermosetting molding 
compound with mineral and cellulose fillers for compression and 
transfer molding 

Typical present uses — For electrical, electronic and radar equipment 
General properties and performance characteristics — Excellent 
resistance to alkalies, oils and greases, weak acids. Very hard and dur- 
able, good weathering and ageing. 


OPALON* vinyl! chloride 


Forms supplied and fabricating methods — Supplied as dry, free 
flowing, dustless powders, Opalon dry blended molding materials are 
widely used for injection and compression molding. 


Typical present uses — Outstanding heat stability coupled with ease 
of molding, short molding cycles, uniformity of products, and the 
economics of dry coloring make Opalon dry blend materials ideally 
suited for a wide range of end uses: appliance parts, toys, masks, grom- 
mets, sporting goods, welting, handles, swimming accessories, wiring 
devices, housings, knobs, and electrical system components. 

General properties and performance characteristics — Supplied 
in a number of formulations to satisfy varied application requirements 
for hardness, flexibility, temperature resistance and finish. Resistant to 
moisture, oxidation, most acids and alkalies, common organic solvents 
and petroleum. Formulated as opaque, translucent or transparent 
compounds. 


MONSANTO POLYETHYLENE 


Forms supplied and fabricating methods — Pelleted extrusion and 
molding compound for injection, compression or blow molding. 
Typical present uses — Housewares, toys, packaging, industrial parts, 
bottles, vials and closures. 

General properties and performance characteristics — Practical 
application range extends from —70 degrees C. to +90 degrees C. 
Flexible, non-toxic, odorless, non-polar, low dielectric. It is tough and 
impact-resistant, and easily processed into a wide range of colors. 


FABRICATING MATERIALS 


ULTRON* vinyl! chloride 


Forms supplied and fabricating methods — Supplied as film in sev- 
eral gauges, up to 72” in width. Can be printed, embossed or molded. 
Special heavy, flexible film for industrial and agricultural applications. 
“Inlaid” Ultron with an inset pattern, supplied in flexible sheets 23” 
x 54”. Film can be sealed by electronics, heat, sticking and cementing. 


Typical present uses — Draperies, shower curtains, tablecloths, wall 


coverings, aprons, rainwear and inflatable items. Low tempe 

ible Ultron used for outer garments and protective coverir 

chinery and silage. Extensive greenhouse applications. Othe Istrial 
uses include moisture vapor barriers and pressure sensitiv: trical 
tapes. “Inlaid” Ultron used on dinette chairs, hampers, sma riture 
handbags. , 
General properties and performance characteristics - stand 
ing color range and uniform gauge. Transparent, trans! t and 
opaque. Tasteless, odorless, non-toxic, resists tearing. 


NITRON* cellulose nitrate 


Forms supplied and fabricating methods — Comes in 2) x 5” 
sheets of varying thickness and patterns. For heat forming, b mold- 
ing, stamping, machining and other standard methods. 


Typical present uses — For eyeglass frames, toilet seats, hamper tops, 
piano keys and cutlery handles. ’ 
General properties and performance characteristics — Exceptional 
toughness, beauty and pattern variety. Resilient but not elastic, resists 
weak acids and alkalies. 


VUEPAK* cellulose acetate packaging material 


Forms supplied and fabricating methods — Crystal-clear, rigid film 
available in continuous, untrimmed and slit-to-size rolls up to 60” wide 
and 2,000’ long, .005” to .020” thick. Also in stock size sheets. Adapt 
able to all standard fabricating methods. 

Typical present uses — For “see-through” packaging of such items as 
candies, housewares, wallets, gift packaging. Used for laminating cards 
and identification papers. 

General properties and performance characteristics — Can be fab. 
ricated on fast automatic machines. Takes printing, embossing and 
stamping. Combines with other materials. 


EXTRUDING, CALENDERING 
AND LAMINATING MATERIALS 


OPALON* vinyl chloride 


Forms supplied and fabricating methods — In resin form for further 
compounding for calendering, extrusion and injection molding. In com- 
pound and dry blend form for extrusion of wire insulation, profile 
shapes and injection molding. Opalon resins specially suited for dry 
blend operations and for preparation of plastisols. 

Typical present uses — Film and sheeting for upholstery, curtains, 
rainwear, packaging. Extruded in form of garden hose, gaskets and 
other profile extrusions. Widely used for wire coating. Plastisol appli- 
cations are textile and paper coatings, slush molding, dipping, film cast 
ings, flooring, foams and sponges. 

General properties and performance characteristics — Ease of 
processing, color uniformity, toughness, light weight, flexibility and 
durability imparted by Opalon for film and sheeting. Heat and light 
stability, chemical resistance and durability recommend Opalon resins 
for profile extrusions. Quick and uniform dispersion of Opalon 41 
paste resin yields low viscosity plastisols by a simple “stir-in” process 
providing tough, abrasion-resistant film and coatings with exceptional 
water and chemical resistance. Color stability, toughness, and high 
pigment and filler “loadability” realized with Opalon copolymers in 
flooring and phonograph records uses. 


MONSANTO POLYETHYLENE 

Forms supplied and fabricating methods — Comes in pelleted form, 
natural or colored. May be extruded as film and sheeting, pipe, tubing 
and profile shapes. Can be calendered into film and sheeting and 
laminated immediately or in a subsequent operation. 

Typical present uses — Extruded as piping, wire coating, profiles and 
filaments. Laminated coating for paper, plastic films, metal foils and 
textile fabrics. 

General properties and performance characteristics — (See section 
on Monsanto polyethylene under Molding Materials). 


SAFLEX* vinyl butyral 

Forms supplied and fabricating methods — Continuous adhesive film 
in clear, colored or graduated green. 

Typical present uses — Forms the interlayer for laminating safety 
glass for automotive and TV uses. 

General properties and performance characteristics — Tough and 
resilient, high adhesion to glass, transparency, reduces sun glare 


RESIMENE* melamine 

Forms supplied and fabricating methods — Soluble, spray-dried 
powders for laminating paper, cloth and fibers. 

Typical present uses — For beautiful, practical tops for furniture 


General properties and performance characteristics — Produces 
tough, durable, decorative surfaces in an unlimited color rany., that 
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tain or discolor, resists scratching, cleans easily. 
X* phenolic 
ypplied and fabricating methods — Supplied as solutions, 


s laminating, bonding and impregnating resins for paper, 


| abrasive grains. 
oresent uses — Electrical and mechanical grades used for coil 
itch gear, safety helmets, gears, treating paper core of mela- 
nates. 
properties and performance characteristics — Resinox 
rongly, resists solvents, water, weak acids and alkalies. Heat 
e up to 300 degrees F. 


DUSTRIAL TEXTILE AND COATING 
RESINS, AND ADHESIVES 


RE OX* phenolic 
Forms supplied and fabricating methods 
» I id or dry-powder phenolic resins, supplied for foundry use. 
y I powder, ground lump or liquid resins for bonding and im- 
nating other materials 
Liquid solutions for baked enamel and industrial finishes. 
Typical present uses — (a) Bonding agent for shell molding and as 
»inders for metal casting. Monsanto also supplies urea resins for 
nders. (b) Impregnants or bonding materials for grinding 
whee brake linings, insulation and similar industrial uses. (c) For 
se in can, drum and tank car linings 
General properties and performance characteristics — (a) Shell 
molding resins permit high production, close tolerances and superior 
finish. Core binder resins can increase foundry core making up to 
50 (b) Good heat and chemical resistance, insulation, strength. 
c) Resists chemicals and solvents, relatively free from taste and odor. 


LYTRON* sand conditioner 

Forms supplied and fabricating methods — A polyelectrolite for 
foundry sand systems, in powder form or solution. 

Typical present uses — To improve sand workability and packability 
for better molds for metal castings. 

General properties and performance characteristics — Reduces 
clay balling, leads to more economical, cleaner castings. 

RESIMENE* melamine and urea 


Forms supplied and fabricating methods — Resins in liquid solution 

for baked enamel and industrial finishes. 

Typical present uses — Improves protective finishes for appliances, 

automobiles and other fabricated metal items. 

General properties and performance characteristics — Impart im- 
oved soap resistance, surface hardness, faster cure, better gloss. 


LUSTREX* styrene 


Forms supplied and fabricating methods — Plasticized or unplasti- 
cized powders or latices. 

Typical present uses — Main vehicle and protective colloid for water- 
base paints. Treating resin for industrial uses such as battery separators. 
General properties and performance characteristics — Lustrex 
latices form the basis of new post-plasticized styrene system for water- 
base paints. Lustrex alkali soluble resin is a stabilizer, film hardener 
and adhesion promoter in water emulsion systems. 


OPALON* paste resins 

Forms supplied and fabricating methods — Supplied as a powder. 
Typical present uses — Used for coating cloth and paper, also for 
dipping and slush molding. 

General properties and performance characteristics — Opalon vinyl] 
plastisol resins provide strength, low-temperature flexibility and resist- 
ance. Opalon 410 “stir-in” resin speeds preparation. 

MONSANTO POLYETHYLENE 

Forms supplied and fabricating methods — Pellets and compounds 
that may be extruded, calendered, flame-sprayed or solvent-coated. 


Typical present uses — Military and commercial protective packaging 
and coverings, multi-wall bags and drum liners. 

General properties and performance characteristics — Modified 
properties are obtainable with polyethylene when mixed with other 
re rubbers, waxes and fillers. For example, polyethylene as a wax 
rein orcement coating gives paper or board coatings higher gloss, 
ere scuff resistance, stronger heat seals and improved printability. 


ALYSTS 


supplied and fabricating methods — Catalyst AC is light 
liquid, compatible in resin baths with most cationic, anionic 


and non-ionic softeners and penetrants. Catalyst AC-2 is used with 
Resloom HP finishes. Catalyst AC-4 is clear, compatible liquid 


Typical present uses — Provides rapid cure, assures uniformity of 
resin cure and retention 


General properties and performance characteristics — Provides 
rapid cure of urea and melamine resins to give rayon, cottons and 
synthetics the full effect of resin treatment. 

RESLOOM* essentially monomeric melamine 


Forms supplied and fabricating methods — Resloom HP supplied as 
hygroscopic, crystalline powder. Resloom M-75 supplied as clear liquid. 


Typical present uses — Impart shrinkage control, wrinkle resistance 
and durability to woolens, rayon, synthetics and cottons. 


General properties and performance characteristics — Give lively 
hand, durable resistance and washability to dress goods and suitings 
MERLON* vinyl acetate, styrene, vinyl butyral 


Forms supplied and fabricating methods — Merion KR as acetate 
dispersions in water; Merlon S as water dispersion of unplasticized 
styrene; Merion BR as 40% plasticized vinyl! butyral in water 


Typical present uses — Furnishes durable finishes and coatings with- 
out curing or after-treatment 


General properties and performance characteristics — Provides 
durability and firm finish to woolens, rayon, synthetics and cottons. 
STYMER* vinyl, styrene 


Forms supplied and fabricating methods — Stymer LF is vinyl 
resin, soluble with ammonium hydroxide; Stymer R is vinyl resin, 
soluble in water; Stymer S is styrene resin, soluble in water 

Typical present uses — Sizes for acetate, rayon and other synthetic fibers 
General properties and performance characteristics — Sizing for 


solution-dyed yarns, filament yarns of acrylic and polyester types 


VINYL BUTYRAL 
Forms supplied and fabricating methods — Supplied as resin solu- 
tions and dispersions, and as dry powder 


Typical present uses — As cloth and paper coating, adhesive, metal 
conditioner and component of baked coatings. 


General properties and performance characteristics — Tough, re- 
silient, high adhesion and good transparency. 

LAUXITE* urea, phenolic, melamine and 
resorcinal resins 


Forms supplied and fabricating methods — As dry powders and 
liquids for hot and cold pressing and for radio frequency equipment. 


Typical present uses — Used as bonding, cold setting and impregnat- 
ing adhesives and glues for furniture, plywood and aircraft. Also used 
for molding ¥ranulated wood. 


General properties and performance choractevistics — Various 
properties are available for requirements demanding water and weather 
resistance, gluing, strength and quick-setting. 

LAUXEIN* casein and soybean adhesives 


Forms supplied and fabricating methods — Bonding and cold setting 
glues. Also used in Monsanto's patented Ne-Clamp Process for mak- 
ing plywood. 


Typical present uses — Plywood, furniture, cabinet-making and nail 
pressure gluing. 


General properties and performance characteristics — For low- 
temperature applications and water-resistant glue bonding. 


INTERMEDIATES 


STYRENE MONOMER 


Forms supplied and fabricating methods — As liquid inhibited with 
TBC, in drums and tank cars. 


Typical present uses — For polystyrene, synthetic rubber, copolymers, 
ion exchange resins, polyesters. 


VINYL CHLORIDE 


Forms supplied and fabricating methods — As liquid inhibited with 
phenol, in drums and tank cars. 


Typical present uses For polyvinyl chloride resins, copolymers 
ACRYLONITRILE 
Forms supplied and fabricating methods — As liquid inhibited with 
Monsanto MQ inhibitor, in drums and tank cars. 
Typical present uses — Production of synthetic fibers, special rub- 
bers, copolymers and polyelectrolytes. 

*Reg. U. S. Pat. Off. 

















TEXTILE RESINS 


Monsanto produces a complete line of resins and catalysts for tex 
finishing and sizing. These provide shrinkage control and washabi! 
lively hand, wrinkle resistance and durability, and improve the fi: 
of woolens, cottons, rayons and synthetics. Monsanto catalysts sp 
resin cure so that the full effect of the resin treatment is obtair 
The line includes: 
RESLOOM HP and M-75... . monomeric and melamine resins w! 
improve finish and durability 
textiles 


MERLON KR, S and BR... vinyl and styrene dispersions w 


impart soft, full-bodied, durable fi 
to textiles 
CATALYST AC, AC-2, 
and AC-4 .. . provide rapid cure of resins to ass 
full effect of resin treatment 


STYMER LF, R and §S.. . vinyl and styrene resins which provid 


sizing for textiles 


VUEPAK cellulose acetate 
packaging material 


Monsanto’s Vuepak—rigid, transparent cellulose acetate packaging 
material—forms boxes and containers of outstanding sales appeal. 
It can be fabricated by heat-forming, blow-molding, stamping, draw- 
ing, stitching and other methods. Suitable for fast, automatic ma- 
chines. Vuepak is often printed or embossed. Comes in stock sheets, 
untrimmed, and cut-to-size pieces, 10 square inch per piece 
minimum, and in continuous rolls up to 60” wide and 2000’ long. 





NITRON cellulose nitrate 


Beautiful, tough and easy to work, Nitron is commonly used for 
optical frames, cutlery handles and similar items. Supplied as sheets 
20” to 50” in various thicknesses. Available in many colors and 
patterns, it can be fabricated by any standard method. 











FABRICATING MATERIALS 


TRON vinyl film 


on vinyl plastic is noted for uniform gauge and color clarity, 
bility, good drape and dry, resilient hand. Made under Monsanto’s 
d system of Statistical Quality Control, it is tough, long-lasting, 
stant to mold and mildew, and will not fade or stain easily. Ultron 
vailable in a wide color range of transparents and opaques, 
crystal. Also supplied in a number of embossed patterns with 
ric-like textures and appearance. Easy to heat-seal and fabricate. 
pical uses: draperies, shower curtains, rainwear and tablecloths. 


ULTRON vinyl film 
for industrial and agricultural applications 


Because of its extreme flexibility at low temperatures, heavy-gauge 
Ultron is widely used for vinyl shrouds in which to store and ship 
heavy machinery, and for farm silage. Ultron by the yard has many 
greenhouse applications. 


inlaid ULTRON vinyl sheeting 


Supplied in 23” x 54” sheets, rich-looking “Inlaid” Ultron has a 
three-dimensional look that does not fade or wear off, because the 
pattern is truly inlaid. Used for covering small furniture and hand- 
bags. Available in a wide color choice. 


ADHESIVES 


Monsanto’s comprehensive line of adhesives includes urea, melamine, 
phenolic and resorcinol resin adhesives under the trade name, Lauxite; 
and casein and soybean adhesives named Lauxein. In this big family 
there are glues for hot and cold press, and radio frequency bonding, 
ind cold setting, low pressure gluing. Monsanto also supplies glues 
for its patented No-Clamp Process for making plywood. Other 
esins are available for molding granulated wood products. 








EXTRUDING, CALENDERING AND COATING MATER 


OPALON 
vinyl resin and compounds 


For calendering, wire coating, profile extrusion, and molding opera- 
tions, Monsanto supplies Opalon 300 resin to improve the end 
products. Opalon 300 provides exceptional color depth, uniformity, 
toughness and flexibility at low temperatures for rainwear and garden 
hose. Special compounds for wire coating or profile extrusions are 
also available. Opalon 300 is recommended for the dry blending 
process. 


Opalon 410 is Monsanto’s specially developed film for vinyl plastisol 
compounding. Supplied as a “stir-in” powder, Opalon 410 increases 
speed and ease of preparation. Widely used for textile coatings, paper 
coatings, slush molding, dipping operations, foams and sponges. 








MONSANTO POLYETHYLENE 


Monsanto polyethylene is supplied in granular form, natural or 
colored, and may be extruded as film, sheet or tubing which can be 
slit, heat-sealed, printed or sewn. Used as laminated coating for 
paper, plastic films, metal foils and textile fabrics. May also be 
extruded as piping, wire coating, profiles and filaments. 





Saflex is widely used as the inter-layer for safety glass in automobiles. 
Monsanto also supplies vinyl butyral as a coating compound for 
calendering paper, or for spread coating methods. 


SAFLEX vinyl butyral 


For detailed information, property specifications, and 
technical assistance, write to: MONSANTO CHEMICAL COMPANY, 
Plastics Division, Room 2601E, Springfield 2, Mass. 
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New York 22, N. Y. 
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Acrylics 


J. GLAVIS* and H. F. TUCKER* 


LICS comprise monomers and 
mers of acrylic, substituted 
lic, and methacrylic acids, 
alts, esters, and other deriva- 
uch as nitriles and amides. 

Acid monomers and polymers— 

acid, CH,—\CHCOOH, is a 
ive, weak acid, available in 
either aqueous solution or as a glacial 

.ssentially anhydrous) form. Re- 

‘tions of acrylic acid are typical of 

mal acid functions (ester, salt, 
anhydride, and acid chloride forma- 
tion), of the unsaturated function 
(addition of halogens, amines, mer- 
captans), and of the conjugated func- 
tions (Diels-Alder reaction), while 
all reactions are qualified by the 
polymerizable nature of the mole- 
cule 

Polyacrylic acid, available as an 
aqueous solution in different viscos- 
ity grades and as an anhydrous pow- 
der, is a water-soluble polymer that 
gives hard, brittle, clear films. This 
product is capable of undergoing 
chemical reactions involving the acid 
function, such as salt formation and 
esterification, insolubilization being 
achieved in the latter instance by the 
use of polyfunctional alcohols. 

Methacrylie acid, available in an- 
hydrous form, is similarly amenable 
to reaction of the two functional 
groupings in the molecule as well as 
to polymerization. 

Both acrylic and methacrylic acids 
are used in the modification of the 
properties of polymers through in- 
corporation of varying amounts of 
these monomers in copolymerization 
reactions. Improved hardness and 
increased hydrophilicity may be ob- 
tained. 
salts may be 
prepared by neutralization of the 
corresponding acid or by suitable 
saponification of the appropriate 
monomeric ester. Solid calcium acry- 
late is currently available. 

‘olymerie acrylic salts may be 

pared by 1) neutralization of the 

neric acids, 2) polymerization 
monomeric salts, 3) saponifi- 
of the polymeric acrylic es- 
and 4) saponification of the 
eric nitrile. For example, so- 
polyacrylate made by the sa- 


Salts—Monomeric 
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ponification of polyacrylonitrile is 
available from many sources. The 
potassium and ammonium salts are 
also produced. The polymeric salts 
are water-soluble polyanionics, giv- 
ing hard, brittle, clear, hygroscopic 
films. In the presence of other cat- 
ions, they show ion-exchange reac- 
tivity. The presence of acrylic salts 
as components of a copolymer sys- 
tem may affect the properties of the 
product so formed by alteration of 
the hydrophilic nature of the poly- 
mer, by insolubilization with poly- 
functional cations, or by modifica- 
tion of the hardness and brittleness. 

Esters—A wide range of mono- 
meric acrylic esters is available, with 
large quantities of methyl and ethyl 
acrylates and methyl methacrylate 
now being produced. Availability of 
stearyl methacrylate has recently 
been announced. Other available es- 
ters include butyl, 2-ethylbutyl, 2- 
ethylhexyl, octyl, methoxyethyl, 
ethoxyethyl, butoxyethyl, and 3- 
ethoxypropyl acrylates, and ethyl, 
butyl, isobutyl, hexyl, decyl-octyl, 
and lauryl methacrylates. These es- 
ters are capable of undergoing reac- 
tions of the ester grouping, and of 
the unsaturated system present in the 
molecule, including polymerization. 
Variation of the molecular make-up 
of copolymers, involving different 
acrylate and methacrylate esters as 


COURTESY ROHM & HAAS CO. 


Tinted transparent roof sections for 
cars are one of the newest applications 
of acrylic sheet to be enthusiastically 
accepted in the automotive industry 


well as other polymerizable mono- 
mers, permits the preparation of 
products that possess a wide range of 
physical properties. 

The polymeric esters may be con- 
sidered from the point of view of the 
following four methods of polymeri- 
zation: 

1. The monomeric esters can be 
polymerized in bulk by casting tech- 
niques to give sheet materials. Acryl- 
ic sheet, based principally on methyl 
methacrylate, is a hard, transparent, 
optically clear product with excel- 
lent resistance to water and some 
organic solvents. Utilizing the ther- 
moplastic nature of the polymer, 
these sheets can be formed into de- 
sired three-dimensional shapes. 

2. Suspension polymerization of 
the monomeric esters has been used 
to prepare molding powders. The 
polymer can be produced in separate 
particles of well-defined dimensions 
by control of the polymerization con- 
ditions. The molding powders are 
formed into hard, transparent, clear 
objects by applying heat and pres- 
sure in dies of the desired shape. 

3. A third method involves the 
polymerization of acrylic esters in 
organic solvents. A large range of 
solvents has been used for the prep- 
aration of soluble polymers, the 
properties of which permit applica- 
tion in coating, adhesive, and lubri- 
cating oil compositions. By using dif- 
ferent esters and combinations of 
esters, and modifications in the poly- 
conditions, polymeric 
compositions having various solubili- 
ties result. These produce films that 
range from hard and brittle to soft 
and tacky. 


merization 


4. By using emulsion polymeriza- 
tion techniques, a fourth type of 
polymer system has been 
available. These stable dispersions of 
distinct particles of acrylic polymers 
form films on drying. Depending up- 
on the particle size of the polymer 
as well as its chemical composition, 
durable films may be obtained with 
varying degrees of hardness and 
tack. 

Nitriles—Acrylonitrile monomer 
has recently become more available 
through the entrance of two new 
manufacturers into the field. The 
monomer is a liquid capable of ready 
polymerization, and is reactive by 
virtue of both its carbon-to-carbon 
unsaturation and its nitrile function 
Polymerization, which may be car- 


made 
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Acrylic noses of these Bell Aircraft Corp. H-13D helicopters are 5 by 7 feet. They provide maximum unimpeded view, strength, 


free-blown from 0.312-in. thick sheets measuring approximately 


ried out in aqueous suspension or in 
solution, provides the basic material 
for the preparation of fibers (Orlon 
and Acrilan). Polyacrylonitrile is 
soluble in such solvents as dimethyl- 
formamide, ethylene carbonate, tet- 
ramethylene sulfone, and aqueous 
solutions of thiocyanate salts, and 
may be formed into fibers by extrud- 
ing a polymer solution into a coagu- 
lating bath such as water. Polyacry- 
lonitrile may also be hydrolyzed with 
acid, caustic, or ammonia to form 
water-soluble hydrolysates as indi- 
cated previously in the discussion of 
polymeric acrylic salts. Acrylonitrile 
is not amenable to bulk polymeriza- 
tion since the polymer is insoluble 
in the monomer. Acrylonitrile is use- 
ful in copolymer systems to improve 
such properties as solvent resistance 
and hardness. Examples include co- 
polymers of acrylonitrile with buta- 
diene and styrene. 
Amides—<Acrylamides and metha- 
are available as_ solid 
materials. Both the monomers and 
polymers are susceptible to alkaline 
hydrolysis with the formation of am- 
monia and the corresponding acrylic 
salt. In addition, the amide function 
can be modified by reaction with for- 
maldehyde to produce methylol 
acrylamide and _ methylene-bis- 
acrylamide. Also available is N-tert- 
butyl acrylamide. 
Alpha-halogenated esters—Methyl 


crylamide 
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alpha-chloracrylate, derived from 
methyl acrylate, has been investi- 
gated extensively as a material that 
affords on polymerization a_ hard, 
clear, transparent sheet with a high 
softening point and resistance to sur- 
face abrasion. The polymer, how- 
ever, is lacking in heat and light sta- 
bility, in common with other chlo- 
rine-containing polymers. 

The above chemical classification 
of the acrylics indicates the wide 
variety of properties that are obtain- 
able with such materials. There are 
many instances in which minor pro- 
portions of acrylic monomers are 
useful in modifying the properties 
of polymer systems based on mono- 
mers other than acrylics. The follow- 
ing discussion of end uses will not 
include materials made with acrylic 
monomers in minor proportions such 
as the butadiene rubbers, and co- 
polymers with vinyl chloride, vinyl 
acetate, or styrene. 


Applications 

Sheets and molding powders—The 
properties exhibited by solid acrylic 
polymers, such as crystal clarity, 
high impact strength, resistance to 
sunlight, weather, and most chemi- 
cals, and formability, have led to 
their widespread use in military and 
civilian applications. The fields of 
usefulness have also been broadened 
by their availability in transparent, 


light weight, and resistance to weather 


in translucent, and in opaque colors 
Sheet acrylic is the 
transparent material for cockpit can- 


standard 
opies, helicopter noses, astradomes, 
windows, instrument 
searchlight and landing light covers 
on aircraft. Large sheets, edg 
lighted, are used as radar plotting 
boards in shipboard and ground con- 
trol stations. To keep pace with the 
increasingly severe service require- 


panels, and 


ments of pressurized jet aircraft, new 
grades of acrylic have been devel- 
oped that have improved resistanc« 
to heat and crazing. 

In the general field of merchandis- 
ing, acrylic plastic has become a ma- 
jor sign material for faces and letters, 
particularly for outdoor use where 
weather resistance is important. In 
addition to both interior and exte- 
rior signs, acrylic is used for counte1 
dividers, transparent demonstration 
models of household appliances and 
industrial machines, and display fix- 
tures and cases. 

The ability of acrylic plastic to re- 
sist breakage and corrosion and to 
transmit and diffuse light efficiently 
makes it advantageous in industrial 
and architectural applications. In- 
dustrial window glazing, safety 
shields, inspection windows, machine 
covers, pump components, and plat- 
ing barrels are some of the uses com- 
monly found in plants and factories. 
Dome skylights formed from acrylic 
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e at increasingly popular 
f admitting daylight through 
s of industrial, commercial, 
blic buildings and private 
Acrylic plastic is employed 
| advantage as the diffusing 
in lighting fixtures and 
minous ceiling areas. Shower 
es and decorative partitions 
er well established applica- 
A recent development is a 
glazing panel with inte- 
formed louvers for the control 
and sky glare. 
nolding-powder form, acrylic 
plastic is used extensively for auto- 
motive parts such as tail light and 
stop light lenses, medallions, name- 
plates, dials, instrument panels, and 
signal lights. In addition, a new styl- 
ing trend introduced on several 1954 
models incorporates tinted trans- 
parent roof sections formed from 
sheet acrylic. The beauty and dura- 
bility of molded acrylic parts have 
resulted in wide use for nameplates, 
control knobs, dials, and handles on 
all types of home appliances; for pen 
and pencil barrels; personal acces- 
sories, such as hairbrush backs; 
bowls for fruit juice dispensers; and 
chemical pump parts. Covers for 
fluorescent street lights, jukebox 
panels, and other large-section 
moldings are being molded of acrylic 
powder. A significant development 
is the extrusion of acrylic sheet from 
molding powder for use in applica- 
tions such as lighting, glazing, parti- 
tions, and shower enclosures. 
Advantage is taken of the trans- 
parency, strength, light weight, and 
edge-lighting characteristics of 
acrylic in the fields of hospital 
equipment, medical examination in- 
struments, and orthopedic devices. 
The use of acrylic polymers in the 
preparation of dentures is an estab- 
lished practice, and the embedment 
of normal and pathological tissues 
in acrylic for preservation and in- 
structional use is an accepted tech- 
nique. The embedment field also in- 
cludes the commercial embedment 
of industrial machine parts as sales 
tools, and the preparation of embed- 
ments as home decoration pieces. 
Elastomers—The use of acrylic 
esters in synthetic rubber formula- 
tions may be exemplified by a co- 
polymer of ethyl acrylate with about 
5% of a chlorine containing mono- 
mer such as chloroethyl vinyl ether 
or chloroethyl acrylate (Hycar PA 
Series). The vulcanized products 


Acrylics 


combine outstanding heat resistance 
and oil resistance, and have found 
widest use as gaskets for automatic 
transmissions for gasoline engines. 
Vulcanizates of fluorinated acrylics 
are said to offer advantages in 
toughness and durability. Acrylate- 
acrylonitrile copolymers are also be- 
ing manufactured for use as vul- 
canizable elastomers. The use of 
acrylonitrile in the nitrile rubbers 
continues to offer products of su- 
perior solvent resistance and dura- 
bility. 

Ion-exchange resins—Cation ex- 
change resins may be produced by 
the polymerization of methacrylic 
acid in the presence of cross-linking 
agents, such as_ divinylbenzene. 
These acrylic-based ion exchange 
resins are particularly adapted for 
sodium therapy, for pharmaceutical 
applications that involve the recov- 
ery of antibiotics, and in the treat- 
ment of sugar solutions. In the latter 
application the weak acid character 
of the resin does not cause the inver- 
sion of the sucrose. 

Textiles—Considerable work has 
been undertaken to overcome cer- 
tain difficulties encountered in the 
acrylic fibers, such as Orlon and 
Acrilan. Fiber studies have been 
concerned with modifications in 
molecular formulation to achieve 
greater dye receptivity, mechanical 
modifications to reduce fibrilation 
and subsequent apparent color varia- 
tions in dyed fabrics, and the devel- 
opment of various solvents for poly- 
acrylonitrile. Blends of polyacry- 
lonitrile with such fibers as wool, 
rayon, and acetate provide a means 
of obtaining mixed fibers with dye- 
ing and other properties character- 
istic of the fiber types present in the 
blend. Modification of cotton to give 
improved characteristics, such as 
fungus resistance and higher heat 
resistivity, has been achieved by 
treatment of the cotton with acry- 
lonitrile. 

Acrylics are established materials 
for sizing of fibers, with polyacrylic 
acid used extensively in the nylon 
field. 

Acrylate dispersions provide 
highly desirable types of finishes. 
Applied to cotton and rayon, they 
contribute a firmer hand, improved 
tensile and tear strength, and better 
abrasion and wear resistance. They 
are not easily removed by washing, 
hence are “permanent” finishes. 

Coatings—Acrylic emulsion paints 


constitute a major development of 
the last year. Specifically recom- 
mended for durability of finish, lack 
of odor, speed of drying, and ease of 
application, both the emulsion and 
compounded paints for interior use 
in pigmented formulations have 
been offered this year. Somme formu- 
lations have been suggested for use 
over damp surfaces. 

For application by either spraying 
or brushing, acrylic coating solu- 
tions in organic solvents are avail- 
able in types that give almost any 
desired range of hardness or tacki- 
ness, with clarity and durability a 
prominent feature of all these coat- 
ing materials. These acrylic coatings 
are for both decorative and protec- 
tive uses, the scope of application 
ranging from protection of art treas- 
ures to resin treatment of raincoats. 
Decorative and metallized coatings 
can also be applied to plastic articles. 

Water-soluble acrylic polymers 
are used in the thickening of coating 
formulations, such as _ resin-based 
paints, to a predetermined viscosity. 

Such acrylic monomers as tetra- 
ethylene glycol dimethacrylate have 
found application in the preparation 
of coating and filling compositions. 

Paper—Acrylic dispersions are 
proving to be effective in the coat- 
ing of paper. They are used for clear, 
greaseproof coatings, as binders for 
clay coatings, and as heat-sealing 
adhesives. 

Adhesives—Acrylic monomers 
find application as components of co- 
polymers used in making pressure- 
sensitive tapes and bonding agents. 
They impart improvement in aging 
characteristics and adhesion. 

Leather—The acrylate dispersions 
are used in leather finishing, as a 
base coat for cellulose nitrate fin- 
ishes, the acrylates produce perma- 
nently flexible and strongly adhering 
coatings. When dry, these are no 
longer water dispersible but are 
soluble in the customary lacquer 
solvents so that excellent adhesion 
of subsequent lacquer coatings is 
obtained. An increasingly wide- 
spread use of acrylates in the leather 
field is as a component of water fir- 
ishes. In such cases, the acrylate im- 
proves the adhesion, flexibility, and 
leveling of the finish, and depending 
upon the amount and type used, 
improves the washability. 

Agricultural chemicals—In the 
recently developed field of synthetic 
soil conditioners, water-soluble 
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polyelectrolytes have been used to 
improve the tilth of soils, encourage 
seedling emergence, prevent crust- 
ing of cultivated soils by recurrent 
wet and dry cycles, and protect ex- 
posed land against erosion until 
cover crops can become established. 
In this application, acrylics have 
played their part. Sodium poly- 
acrylate, whether derived by the 
saponification of polyacrylonitrile, 
the saponification of acrylate ester 
polymers, or the polymerization of 
the monomeric salt, has been offered 
for use. Both liquid and solid forms 
of soil conditioning materials have 
available, the liquid 
forms recommended for use in sur- 


been made 
face applications with the solid prod- 
ucts suggested for use in depth treat- 
ment 

Soil stabilization—Calcium acry- 
late and acrylamide-methylene-bis- 
acrylamide compositions are being 
extensively investigated for in situ 
polymerization in soils for structural 
stabilization and impermeabilization. 


Recent Developments 
@ An (MPL, 
American Monomer Corp.), capable 
of polymerization to a hard, infu- 


acrylic monomer 


sible resin, is clear and glass-like in 
nature and is completely thermoset. 
The monomer is used in low pres- 
sure laminations, plastisols, organo- 
sols, potting compounds, cross-link- 
ing systems, and copolymerization. 


@ Acrylic windows (Pleziglas, 
Rohm and Haas Co.) on a new sports 
car (Chevrolet Corvette) snap in 
place in a special molding along the 
tops of the doors and can be used 
with the folding top either up or 
down. This was the first sports car 
with a reinforced plastics body to be 
placed in production by a large mo- 
tor car manufacturer. 
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Alcyd Resins 


Vv. W. GINSLER* 


roducts derived from the re- 

of polybasic acids with 

ilric alcohols. They enjoy 

volume usage in the surface 

s industry than any other 

class of resin. Alkyds are 

terized by excellent initial 

color and gloss coupled with reten- 

tion of these values to a high degree, 

excellent adhesion, flexibility, exte- 

rior durability, and rapid speed of 
air-dry or bake. 

The predominant group of alkyd 
resins used in the manufacture of 
surface coatings employs phthalic 
anhydride as the polybasic acid con- 
stituent and glycerol or pentaery- 
thritol as the polyhydric alcohol, and 
is modified with oxidizing or non- 
oxidizing fatty acids which are ob- 
tained from vegetable and in some 
cases marine oils. Alkyds with no 
oil modification are usually known 


A D resins are polyesterifica- 


as polyesters. These resins are used 
for low-pressure molding, laminat- 
ing, and casting purposes, but have 
not as yet been found generally use- 
ful as surface coating resins. 

Oil-modified alkyd resins of the 
air-drying types cure by oxidation 
of their drying oil constituent. In the 
case of the baking types, in which the 
oil modification may be oxidizing or 
non-oxidizing, the alkyds cure by 
co-condensation with alkylated am- 
ino resins, such as urea-formalde- 
hyde or melamine-formaldehyde, in 
the presence of heat. 

Quantitatively and qualitatively, 
the oil modification of alkyd resins 
produces profound effects on the 
properties of these products. Alkyds 
generally contain from 30 to 70% of 
oil and, depending on their specific 
range of oil content, are classified 
approximately as follows: 

Oil content, % 
30 - 46 
46 — 56 
56 - 70 


Short oil 
Medium oil 
Long oil 


The general quantitative effect of 
oil content on alkyd resin properties 
is expressed graphically in Table I 
Wherein the values of the various 
prop rties listed increase in the di- 


B hv., Allied Chemical and Dye Corp. 


Alky/ Resins 


rection shown by the arrows. Broken 
arrows are used when the solvent 
has a bearing on the property. 

Table II indicates qualitatively, 
how the type of oil used also exerts 
its effect on the properties of the 
alkyd. 

Short-oil alkyds contain fewer of 
the aliphatic solvent-tolerant fatty 
acid chains in their molecular struc- 
ture, hence are prone to be incom- 
patible in aliphatic solvents. These 
alkyds are supplied as solutions in 
aromatics such as xylene or toluene. 
The short-oil alkyds that are modi- 
fied with non-oxidizing oils such as 
coconut or castor, are used as plasti- 
cizers in cellulose nitrate lacquer 
formulations, contributing the neces- 
sary properties of adhesion, flexibil- 
ity, durability, and color retention 
to modern automotive and other fast- 
drying industrial lacquer finishes. 
Short-oil non-oxidizing alkyds are 
also used extensively with urea and 
melamine resins in baking enamels, 
yielding exceptionally hard,. tough 
finishes for refrigerators, washing 
machines, home freezers, and other 
appliances. Such enamels are out- 
standing for retention of their white- 
ness and gloss, and are relatively im- 
pervious to food stains, mild acid and 
alkali solutions, and soap and water. 


Short-oil oxidizing alkyds based 
on soya or dehydrated castor oil have 
a broad base of utility in industrial 
baking finishes of all types. Metal 
cabinet enamels, automotive enam- 
els, toy enamels, can coatings, vene- 
tian blind enamels, and exterior sign 
enamels are usually based on alkyds 
of this group. 

The medium- and long-oil alkyds, 
which are soluble in mineral spirits, 
are most frequently modified with 
oxidizing oils and are used in brush- 
ing-type air-drying finishes. Many 
government specifications call for 
alkyds of this group and many of the 
familiar household paint products, 
such as alkyd flat wall paint, 4-hr. 
high gloss enamel, and porch, floor, 
and deck paints, are manufactured 
from medium- or long-oil alkyds. 


‘*Modified’”’ Alkyds 
The oil-modified alkyd resins may 
be further modified by processing 
with other materials for the empha- 
sis of special properties. Common 
modifiers (see Table III) are rosin, 
phenolic resins, styrene, and sili- 
cones; however it must be recog- 
nized that such additional modifica- 

tion is usually a compromise. 


Non-Phthalic Alkyds 


Rosin or terpenes and maleic an- 
hydride or fumaric acid undergo a 
Diels-Alder reaction with the for- 
mation of a tribasic acid known as 
the rosinmaleic adduct. This reaction 





Table I—Effect of Oil Content on Properties of Alkyd Resins" 





Prope rly 


Solubility 
Viscosity 

Curing time 
Hardness 
Brushing ease 
Flow 

Sagging 

Grinding ease 
Initial gloss 

Gloss retention 
Color retention 
Exterior durability 
Water impermeability 
Can stability 


® Adapted from “Theories and Facts Concer 
716-725 (1949) 


Percent Oil Modification 


4,0 50 60 


aromatic aliphatic 
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Table Il—Effect of Type of Oil on Properties of Alkyd Resins* 





Speed of Cure Color 


DECREASI 


INCREASI 





1 Publishing Corp 


Gloss Retention 





from “Paint and Varnish Technology”, 


Iodine Value 


lung 170 
Linseed 180 
Dehydrated castor 155 
Sova 

Cottonseed 

Castor 


Coconut 


edited by William Von Fischer. 1948. New York: 





product can be esterified with glyc- 
erol or fatty acid glycerides, form- 
ing alkyd resins which exhibit supe- 
rior properties to the varnishes that 
are manufactured by simply cooking 
maleic-modified ester gums with 
oils. These alkyds cannot be consid- 
ered equivalent quality substitutes 
for phthalic alkyds, but fit into a 
small sphere of utility during times 
of phthalic scarcity. 


Alkyd Resin Usage 


The use of alkyd resins in the sur- 
face coatings industry has risen con- 
siderably faster than the increased 
production of paints during the last 
25 years. While alkyd resin produc- 
tion (solids basis) reached 241 mil- 
lion Ib. in 1946, current estimates are 
that 540 million lb. will be produced 
by 1955. Three main reasons for this 
substantial growth rate are: 

Versatility—Alkyds in general are 
better coatings than oleoresinous 
varnishes and are adaptable to a wide 
variety of air-drying and baking 
finishes for wood, metal, plaster, pa- 
per, and plastics, in addition to their 
function as plasticizers for cellulose 
nitrate. Among the newer types of 
finishes for which special alkyd resins 
have been developed are non-pene- 
trating flat wall paints, odorless and 
low odor interior coatings, and heat- 
resistant industrial coatings. Special 
alkyds have also been developed for 
use as modifying agents in the new 
latex-type emulsion paints. 

Uniformity—The growth of alkyd 
resin production fostered develop- 
ment of a new scientific attitude in 
the paint and varnish industry. Be- 
cause careful chemical controls are 
used for alkyd production, replacing 
the individual judgment of the var- 
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nish maker who was more artisan 
than scientist, a new order of uni- 
formity from batch to batch has re- 
sulted with obvious practical bene- 
fits to the industry. 

Economy and Efficiency—Alkyd 
resins are low in cost. Their raw 
materials are now in abundant sup- 
ply. The efficiency of handling these 
packaged ready-to-use vehicles of 
high quality and wide scope repre- 
sents a greater stride in progress 
than any that paint making has made 
in its long history up to now. 


Recent Developments 
@ Solutions of alkyd resins in sol- 
vents of high aliphatic content can 
be prepared by the use of glyceryl 
mono-oleate (Kessler Chemical Co., 
Inc.). Normally, these resins form 
incompatible gels at 25% solids con- 
centration in odorless petroleum sol- 
vents. The method has been applied 
successfully in the production of 
odorless oil-base paints and also is 


of potential value for othe: 

coating compositions, such 

lose nitrate lacquers and ch 
rubber paints. 


@ Furnished as a solution in odor. 
less mineral spirits (Rezy 
American Cyanamid Co.) an oijl- 
modified alkyd resin is available fo, 
use in flat wall finishes. It is supplied 
as 35% solids in the viscosity rang; 
of Z,-Z,. Flat wall finishes made wit} 
this solution have excellent non- 
penetrating properties, easy brush- 
ing, high scrub resistance, film uni- 
formity, and color retention. 


406-29 


@ A _ non-oxidizing alkyd resi 
(Duraplex ND-79, Rohm & Haas 
Co.) offers outstanding gloss, colo: 
retention, and alkali resistance, ac- 
cording to the manufacturer. This 
resin gives toughness and adhesion 
in cellulose nitrate lacquers. Its low 
cost makes it of interest for formu- 
lating finishes for cabinets, washing 
machines, and refrigerators. 
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Table I1]—Modifiers for Alkyd Resins 





Modifying Agent 


Rosin Fast drying 


Hardness 


Mar resistance 


Phenolic Hardness 


Solvent resistance 
Alkali resistance 


Fast drying 
Light color 


Styrene 


Color retention 


Silicone 
Hardness 


Advantages Contributed 


Heat resistance 


Disadvantages Contributed 


Yellowing 
Poor exterior durability 


Yellowing 
Poor stability 


Poor solvent resistanc: 
Poor stability 


Cost 
Higher curing temperature 


Adhesion-flexibility 
Resistance to thermal shock 


— 
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r formu- 
. Washing 
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al infor- 
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d Plastics 
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roperties 


of modi- Comparative tests show that Diamonp PVC-50 has exceptionally 
'. Moore good dry-blending properties. The uniform high quality of Diamonp 
“ 1952) resin permits ready absorption of the plasticizers and produces a 
om free-flowing mixture that does not cake or ball-up, even when 
cs chem- stored or shipped prior to processing. 

id M. M These qualities of DiaMonp resin not only result in easier process- 


43, 1272 E ability and a more uniform product, but in many cases eliminate 
the need for high-cost mixing equipment. Products made from 
Diamonp PVC-50 have excellent heat stability and other valuable 
characteristics. 
Why not investigate this great new source of PVC? For technical 
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ributed information and formula recommendations, call your nearest 
Dramonp Sales Office or write DiamMonp ALKALI Company, 300 
Union Commerce Building, Cleveland 14, Ohio. 

is Diamonp PVC-50 after blending with 

izers, stabilizer and lubricant. Notice the free- 

: character of the dry blend and the absence of 

and agglomerates. 


lis. 
DIAMOND 


DIAMOND ALKALI COMPANY cceve ano 1%, oH!10 
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| 
chem-o-sol 
(a plastisol formulation) 
for 
APPLICATION 
by 
DIPPING 
CASTING 
SPREADING 
WIPING 
SPRAYING 





Read What chem-o-sol Can Do 
COMPLETE FACTS ON 


@ What Chem-O-Sol is ? 


@ How Chem-O-Sol converts from liquid 
to a solid 

@ Versatile application methods such 
as dipping, casting, spreader coat- 
ing, wiping, pressure forming and 
spraying 
Typical production problems Chem- 
O-Sol has solved in modern industry 


Write TODAY on 
your company 
letterhead 
for 
New Bulletin 
141 
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“Gentlemen 
Please send me | 


It isn’t necessary to write an individual letter for every 
booklet or brochure you want on a plastics subject, 


’ 


By using the Manufacturers’ Literature Page which jx 
published in every issue of MopERN PLAstTics magazin 
you can join the many readers who regularly ask { 
and receive the publications distributed by supplie; 
to the plastics field. 


MoperN Ptastics’ Manufacturers’ Literature Page 

easy to locate and easy to use. It’s printed on heay 
colored paper. All you do is circle the items you want 
fill in the free reply card and mail. Before long you \ 

receive the literature you have asked for. 


Take advantage of this free service without furt! 
delay. Look for the Manufacturers’ Literature Pag 
every issue of MopERN PLastics magazine. 


A Service of MODERN PLASTICS 


A BRESKIN PUBLICATION 


575 Madison Avenue, New York 22, N. Y 





the only SURE mold 


He eee Bomb 


uli 


SELF-DISPENSING 
CRYSTAL CLEAR 
AEROSOL FOG! 


used by the biggest molders. 

used by the best molders. 

used by the most molders. 

is the original mold lubricant. 

is the least expensive in use. 

is a patented product. 

is imitated but never duplicated. 
Bomb-Lube is a guaranteed product 
sold only by Price-Driscoll . . . 
saving you shipping time and middle- 
man costs. 


PRICE-DRISCOLL 


520 Fifth Ave. @ New York 36, N.¥. 


1954 Modern Plastics Encyclopedia 
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COLOR E THERMOSETTING PLASTICS 


For Your Product’s Better Performance, Better Appearance, 


Better Sales, Better Buy ‘‘PLASKON”’ Materials From 


These Convenient Sales—Service Points: 


e Boston e Detroit e Philadelphia 
e Chicago e Greensboro e St. Louis 

e Cincinnati e Los Angeles e Toledo 

e Cleveland e New York e Washington 





Dependable, uniform plastic materials, backed by the 
reputation of one of the nation’s leading business 
olueF- Tal 4-halelal-Sam -t-luu-3aam DIR UI-tlola Pu Uiil-1¢ ME Olal-laal lor 1 me. am BDZ - 


Corporation. It is your assurance of competence—in 
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products, in technical service, in marketing counsel. got 
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Allied Chemical & Dye Corporation 
40 RECTOR STREET, NEW YORK, N. Y. 
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PLASKON® PLASTICS AND RESINS 


=> 
7) 


<a 


= 


s 


Strong, electrically s 


Sanitary, hard-surfaced 
scale housings 


a 


appliance housings 


Radio and phonograph housings 


Chemical 


closures, in 


resistant 


sales appealing color 


BECAUSE: 


COLOR SELLS STRENGTH HEAT RESISTANCE 


Although only urea is referred 
to in the listing of character- 
istics at right, all statements 
are applicable to melamine as 
well. In addition, melamine 
generally has greater chemical 
resistance, withstands higher 
temperatures and has higher 
insulation properties. Specific 
differences in the two materials 
are shown by the property 
charts below. 


“PLASKON” ureas are made in 
an unlimited color range. Prod- 
ucts molded of urea, therefore, 
have tremendous sales appeal of 
a colorful, attention-getting ap- 
pearance. Further, urea colors 
are an integral part of the piece 
which means that the surface 
color will not be impaired by 
chipping, cracking, or peeling 
as would painted surfaces. 


PARTIAL LIST OF PROPERTIES 
FOR MOLDED ‘‘PLASKON"’ UREA 


Specific Gravity 





1.47-1.52 


Coefficient of Linear Thermal 


Expansion Deg C, Max 


Thermal Conductivity, g 
(cm’*) (Deg C cm) 


Heat Resistance, F, Max 


Heat Distortion Temperature, F 


Flammability 


Water Absorption, 


24 hr @26C 


cal (sec) 


170 
270-280 


Self-Extinguishing 


Molded urea is rigid with a hard, 
durable surface. The strength of 
properly designed urea moldings 
is satisfactory for uses other 
than those requiring the degree 
of strength possessed by steel 
and reinforced plastics. 





Compressive Strength, psi 
Flexura! Strength, psi 
Modulus of Elasticity, psi 
Tensile Strength, psi 
Rockwell Hardness 

Effect of Light 


Resistance to Organic Solvents, 
Oils and Greases 


Resistance to Weak Acids and Alkalies 


Unlike thermoplastic materials, 
ureas will not soften under any 
amount of heat once they have 
been molded. Moided urea wil! 
not support combustion and 
will withstand continual expo 
sure up to 180 degrees F and 
occasional exposure to 210 de- 
grees F without deterioration or 
loss of color. 





25,000 - 35,000 
10,000- 16,000 
1.3-1.6 x 10° 

5,000- 10,000 

M116-M120 

Negligible 


Excellent 


Poor 


0.5-0.7 


Impact Strength | zod ft-ib/in. of notch 0.25-0.35 Resistance to Strong Acids and Alkalies | Poor 





WRITE FOR COMPLETE TECHNICAL DATA 











Smartly styled, break-resistant 


dinnerware 


CTRICAL PROPERTIES 


Very important with the in- 
creasing number of electrically 
operated devices being marketed 
today, are the superior electrical 
properties of molded urea for- 
maldehyde. The high insulation 
resistance, freedom from track- 
ing and other electrical char- 
acteristics provide products us- 
ing urea with high margins of 
safety, better performance and 
fewer design limitations. 


CHEMICAL RESISTANCE 


Molded urea surfaces are unaf- 
fected by common organic 
solvents, soap and borax, oiis 
and greases, and water, except 
when in constant immersion. 


PARTIAL LIST OF PROPERTIES 
FOR MOLDED ‘‘PLASKON"’ MELAMINE 





Specific Gravity 


Coefficient of Linear Therma! 


Expansion ‘Deg C, Max 


1.47-1.52 


4x10°° 


Thermal Conductivity, g-cal (sec) 


(cm’) (Deg C /cm) 


Heat Resistance, F, Max 


7-8x10- 


210 


Heat Distortion Temperature, F 350 


Flammability 


Water Absorption, % 24 hr @ 25 C 


Impact Strength Izod ft-ib/in. of notch 0.25-0.35 


PLASKON® PLASTICS AND. RESINS 


; 
| 


Self-Extinguishing | 


0.4-0.6 


Heot-resistant 


pleasant-to-the-touch handles 


Colorful, 
long-lasting buttons 
and fasteners 


THE HUMAN TOUCH 


Molded urea’s pleasantness to 
human touch and its feel of 
warmth can be quite important 
to sales. Moreover. with some 
plastic and other types of mate- 
rials, the friction of the cleaning 
contact heightens the electro- 
static charge present, so that 
dust and dirt are quickly at- 
tracted to them. Molded urea 
does not attract dust readily, 
even after rubbing or brushing. 


a — 


Compressive Strength, psi 
Flexural Strength, psi 
Modulus of Elasticity, psi 
Tensile Strength, psi 
Rockwell Hardness 

Effect of Light 


Resistance to Organic Solvents 
ils and Greases 


Strong 
light-weight 
trays 


MOLDING ADVANCES 


Continued development has re- 
sulted in a housing-type urea 
compound which flows more 
easily, with greater fusibility. 
The result is that large housings 
such as business machines, tele- 
vision and large radio, phono- 
graph, air conditioners and 
other cabinets, can now get the 
sales boost provided by ‘‘molded- 
in”’ color. 


25,000 -35,000 
10,000 - 16,000 
1.3-1.6 x 10° 
5,000-10,000 
M118-M124 


Negligible 


Excellent 


Resistance to Weak Acids and Alkalies Fair 


Resistance to Strong Acids and Alkalies 


Poor 
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ALKYDS 


PLASKON® PLASTICS AND RESINS 


High grade 
connector 
ports 


Dimensionally 
stable electronic 
components. 


High impact 
strength in critical 
aircraft parts. 


Alkyds 
For 


Fiber Glass 
Reinforced 
Alkyds For 


Excellent dielectric strength Dimensionally stable 


one-piece aircraft parts 


Non-tracking 


for electronic applications. cutomotive parts 


*PLASKON” Alkyd is particu- 
larly outstanding in its resist- 
ance to arcing or ‘‘tracking’’ — 
greater than any other thermo- 
setting plastic material. Dielec- 
tric strength of molded alkyd 
materials is superior or equiv- 
alent to the best organic plas- 
tics. Alkyd parts also show 
low loss factor and high resis- 
tivities. 


Alkyd moldings have lower 
water absorption and as high 
or higher heat resistance than 
any other thermosetting plastic 
in general use. Alkyd parts will 
perform, without distortion 
under mechanical loads, at con- 
tinuous exposures up to 325°F. 
After the initial minor shrink- 
age from mold dimensions, no 
further measurable shrinkage 
occurs. Intricate sections can be 


Briefly stated, alkyds mold 
about 4 times faster than con- 
ventional thermosetting ma- 
terials, thus allowing high eco- 
nomical production rates per 
press and mold cavity. In addi- 
tion alkyds are suitable for use 
on high-speed automatic mold- 
ing equipment. Reinforced 
alkyds require only medium 
molding pressures, while non- 
reinforced can be molded at ex- 


The strength range of rein- 
forced alkyds surpasses that of 
any other impact molding com 
pound; and reinforced alkyds 
are easier to handle, cure 
rapidly and require only mod 
erate molding pressures. Equally 
important, the resin and fibers 
remain practically inseparable 
in molding operations with 
thin-walled sections showing no 
segregation of resin and fibers. 








molded easily. 


*““PLASKON"’ ALKYDS 
TYPICAL PROPERTIES MOLDED 


Arc Resistance, sec 


Dielectric Strength, v/mil 
Short-time 
Step-by-step 


Dielectric Constant, 10° Cycles 


300-350 
4.8-5.0 
0.016-0.018 
0.075-0.090 
2.22-2.24 


Dissipation Factor, 10° Cycles 
Loss Factor, 10° Cycles } 
Specific Gravity 


Coefficient of Linear Thermal 
Expansion /Deg F 


Heat Distortion Temperature, F, 264 psi 
Water Absorption, % 24 hr @ 23 C | 


10-30 x 10* 
350-400 
0.08-0.10 





Many “PLASKON” Alkyds were developed for specific uses such as for specific dielectric 
requirements; a high level of insulation resistance under high humidity exposures at 
elevated temperatures ; hye speed automatic operations; low pressure molding; high 
strength; out: and d | stability. To learn which type 
alkyd best fits your ‘appiation please mie to— Barrett Division, Allied Chemical & 
Dye Corp., 40 Rector Street, New York 6, N. Y. 





ceptionallv low pressures. 


**PLASKON"’ FIBERGLASS REINFORCED 
ALKYDS TYPICAL PROPERTIES MOLDED 


Specific Gravity 
Water Absorption, % 24 hr @ 23 C 
Heat Resistance, F, max 

Long Periods 

Short Periods 
Heat Distortion Temperature, F, 264 psi 


Flammability 


impact Strength, !zod ft-!ib/in. of notch 


Compressive Strength, psi 
Flexural Strength, psi 
Tensile Strength, psi 
Modulus of Elasticity, psi 
Barco! Hardness 


Arc Resistance, sec 


2.00-2.08 
0.07-0.10 

300 

400 

400 
Self-Extinguishing 
8-12 
14,000-17,000 
6,000- 10,000 
2.2-2.8 x 10° 
70-80 

180+ 
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Amino Resins 


OW A. WARD and C. W. JOHNSON* 


UREA-FORMALDEHYDE RESINS 





rEA resins are produced by con- 

densing urea with commercial 
formalin (an aqueous solution of 
formaldehyde) under controlled 
onditions of time, temperature, and 
.cidity. Intermediate condensation 
products are monomethylol urea and 
dimethylol urea. The aqueous mix is 
either concentrated to specified sol- 
ds content and sold as a liquid 
resin, or it is spray dried and mar- 
keted in powdered form with or 
without other additives. Resins for 
molding are compounded with pul- 
erized alpha cellulose pulp. 

Compression molding of urea com- 
ounds requires temperatures of 
ipproximately 285 to 335° F. and 

essures ranging from 1500 to 6000 

i. Cure can be effected in a period 
f 30 sec. to 12 min., depending upon 
emperature of the mold being used, 

ing agents involved, and the 
naximum thickness of the molded 
piece being produced. 

Parts molded from urea-formal- 
lehyde materials are odorless, taste- 
ess, and chemically stable; they 
have a very low burning rate or are 
self-extinguishing. Their resistance 
to organic solvents, weak acids, and 
alkalies is excellent, and they are 
unaffected by solutions used in the 
drycleaning process. Their surfaces 
are hard and durable, possessing ex- 
cellent abrasion resistance. Molded 
pieces exhibit a tensile strength 
ranging from 8000 to 14,000 p.s.i. 
and have excellent electrical charac- 
teristics, including very high arc 
resistance. This is especially true of 
the industrial grade which is seeing 
increased usage in ‘small home cir- 
cuit breaker housings. Color range 
Grade 1 products (A.S.T.M. 
fication D 705-49) is essentially 

ted and finished parts are 

stable and color fast. These 
setting materials may be ex- 
pose 1 to very hot water’ with no 
ng but repeated or continuous 
with hot water will cause 
ration of urea molded parts. 


‘ 


Cyanamid Co 


no Resins 


Molded sections are rigid, extremely 
light in weight, and strong, although 
they are subject to breakage under 
severe shock. 

Closures, tableware, wiring de- 
vices, housings, stove hardware, and 
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Electrical blanket thermostat housings 
are made of urea because of heat 
resistance and electrical properties 


buttons are a few of the many prod- 
ucts that have long been considered 
as excellent applications for the urea 
plastics. Because of their wide color 
range, hard surface, and resistance 
to chemicals, these materials are 
especially suitable for containers 
used in the cosmetic and jewelry 
industries and in a number of mis- 
cellaneous branches of the packag- 
ing industry. 

Good light transmission and diffu- 
sion, along with non-heat-softening 
properties and color stability, have 


resulted in their use for lighting re- 
flectors. 


Adhesives 

Urea-formaldehyde resin adhe- 
sives are increasingly used by ply- 
wood plants, furniture manufactur- 
ers, and other woodworking firms. 
Among the advantages of these ad- 
hesives are their good bonding prop- 
erties, resistance to water, good 
storage qualities, and ease of appli- 
cation. Cost reductions can be 
effected by using soft wheat flour 
extenders (if water resistance re- 
quirements permit) and through the 
use of electronic or steam-heating 
devices to accelerate the cure. The 
adhesives are suitable for both flat 
and curved items. Special craze- 
resistant formulations permit good 
bonding in a glue line thickness of 
0.02 in. at low pressure. 

Urea resin is an effective binder 
in sand cores for casting complicated 
precision members of light metals. 
It is used also to strengthen plaster 
of paris moldings (up to four times 
normal strength) and in increasing 
amounts as a binder for sawdust 
and/or wood chips for producing 
low cost hardboards. In conjunction 
with starch it is useful in the man- 
ufacture of fiber shipping containers. 
It is employed as an impregnating 
agent for many types of paper and 
in the treatment of textiles. 

Therapeutic appliances can be 
made by dipping bandages in cold- 
setting catalyzed resin formulations 
and curing in place. Blocks or slabs 
of foamed resin provide an effective 
low density core material for ther- 
mal insulation. 

Modified urea resins of the mildly 
and highly cationic types are incor- 
porated in various grades of paper 
to be used for toweling, butcher 
wrap, agricultural crate liners, plas- 
terboard tape, and multiwall bags. 


MELAMINE-FORMALDEHYDE RESINS 





enon can be economically pro- 
duced from calcium cyanamide by 
the intermediate production of di- 
cyandiamide. It may be considered 
as a trimer of cyanamide, of which 
dicyandiamide is the dimer. Mela- 
mine reacts with formaldehyde to 
form intermediate methylol products 
by treatment of which the various 
melamine resins are derived. 


These resins can be combined with 
alpha-cellulose pulp to produce a 
molding material similar in appear- 
ance to urea compounds. However, 
the molded alpha-cellulose-filled 
melamine material is harder, more 
heat resistant, more resistant to 
acids and alkalies, and less affected 
by boiling water than are the ureas. 

Cellulose-filled general-purpose 
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industrial melamine molding com- 
pounds that are specifically designed 
for molding around inserts have 
been marketed. Other cellulose- 
filled compounds are designed for 
applications such as aircraft elec- 
trical connectors, and combine the 
excellent arc resistance of mela- 
mine with ready moldability com- 
parable to that of general-purpose 
phenolics. 

Cotton or rag fillers may be used 
with melamine resins for the pro- 
duction of impact-resistant molding 
materials, The chief characteristics 
of this type of molding material are 
high flexural strength, arc resistance, 
and lack of odor and taste. Shock- 
resistant melamine plastic continues 
to find outlets in nozzles for fire ex- 
tinguishers, housings for carburetors, 
and many parts for medical equip- 
ment. 

For electrical purposes, where arc 
resistance and dielectric strength are 
of primary importance, mineral- 
filled melamine compounds produce 
the best results. Other combinations 
of fillers and melamine resins have 
been successfully employed for 
specialized applications. 

Glass-filled melamine molding 
materials have only recently made 
their appearance where high heat, 
impact, and are resistance are fea- 
tured. The lends itself 
readily to compression or transfer 


material 
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molding in thick or very thin sec- 
tions. 

Melamine resins provide outstand- 
ing decorative qualities in an un- 
usual range of colors, including deli- 
cate pastels. Innumerable household 
items and novelties demonstrate the 
variety of color, gloss, durability, 
and other characteristics that can be 
obtained with melamine resins. 
Their resistance to hot water permits 
their use for funnels, strainers, and 
other kitchen utensils. Molded table- 
ware, games, hospital equipment, in- 
dustrial food containers, and other 
items can be washed in detergents 
and kept sanitary without causing 
deterioration in utility or appear- 
ance. Buttons are compression 
molded of unfilled melamine resin 
molding powder. 


Adhesives 

Adhesives based on melamine res- 
ins have excellent resistance to heat 
and water. They have been employed 
in large quantities in the production 
of marine plywood, molded boat 
hulls, and other plywood requiring 
maximum durability. 

Melamine resins serve in a wide 
variety of decorative and industrial 
laminates. The extreme hardness, 
clarity, and unlimited color possi- 
bilities of melamine resin make an 
ideal combination of properties for 
the production of decorative lami- 


— SR wLipng 


lded | : £ ldehud 





Distributor heads for aircraft ignition syst 


are ot for yde 


which has excellent arc resistance and high mechanical and dielectric strengths 
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Many different styles of Gtaswen 
are Ided of I 4 
All are lightweight, non-breakable, 
and, besides wearing well, will with- 
stand sterilizing temperatures of auto- 
matic dishwashers. Well designed pat- 
terns have aided the popularity of 
this dinnerware with consumers 





nated surfaces used for household 
and institutional furniture and wall 
surfaces. On the other hand, high 
heat, flame, and electrical are re- 
sistance contribute to the successful 
application of melamine in indus- 
trial grade laminates employed in 
the electrical power field. 

Special applications for the resin 
include treatment of paper for wet 
strength, non-shrink treatment of 
cottons and woolens, tanning of 
leather, and a variety of protective 
coatings and enamels. Melamine ion 
exchange compounds are useful in 
processing water, sugar, formalde- 
hyde, and glycol, and in the recovery 
of valuable by-products, such as tar- 
taric acid from wine and metals from 
industrial wastes. 


Recent Developments 

@ Three core binder resins (Plas- 
kon Barrett Div., Allied Chemical 
and Dye Corp.; distributed by Fred- 
eric B. Stevens, Inc.)—powdered 
urea, liquid urea, and powdered 
phenolic—are used in binders for 
making sand cores with close toler- 
ances. 


@ The Standing Committee for 
Colors for Molded Urea Plastics has 
approved a proposal to make some 
changes in the colors covered by 
Commercial Standard CS147-47. The 
changes are as follows: (a) the 


Resins and Molding Compounds 








lesignated as MUP-60 (black) 
UP-58 (orange) will be dis- 
ied: (b) four new colors— "TOMORROW'S PRODUCTS 
n grey, Kelly green, tan, and 
\lue—will be added; (c) there 


® 
e a slight change in MUP-02 TESTED TODAY” 


) 


[wo liquid urea resin adhesives A Service to Aid the Plastics Industry 
(Lauxite UF-101A and Lauzxite UF- 
112, Monsanto Chemical Co.) with 


high solids content have been de- , 
ped for the plywood and furni- Actual Weathering, Aging and Sunlight Tests in a Natu- 


ture industries. These adhesives rally Accelerated Climate. Instrumentation for Measure- 


have a high rate of reactivity, par- ment of Exsivenmsiial Rc tetenk ac Pon Seat 
ticularly in hot press operations. 


in Producing Longer-Lasting and Better-Looking Products 
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@ A specially processed alkylated 


aia melamine-formaldehyde resin (Mel- WRITE US TODAY SOUTH FLORIDA 











npounds, mac 243-3, ape gee Co.) FOR 

eakable, § is supplied as a low odor solution in FULL INFORMATION 

ill with- " wmedium-boiling-range aromatic pe- TEST SERVICE 

of auto- troleum solvent. This solution is 

ned pat- " widely compatible with alkyd resins, oa Saree a Established 1931 

arity of oils, and varnishes. Its solubility and 4201 N. W. 7th Street @ Miami 34, Florida 
2. i compatibility suggest its use in Telephone 83-0353 


alkyd-amino formulations to be ap- 


plied by roller coat, dip, or spray, . 

t J 
ousehold » and as a thermosetting fortifier for INSPECTION e@ TESTING @ RESEARCH 
and wall } oils and varnishes. It has excellent Members: S.P.1.—Amer. Council Comm. Labs.—A.S.T.M.—A.A.T.C.C. 
nd, high [J curing speed, gloss, flow, and chemi- AS.A—Registered Professional Engineers. 


are re- : cal resistance. 
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START OF FLAME TEST on panel made with 
ordinary polyester resin (exposed to candle 
flame) and a HETRON laminated panel (exposed 
to candle flame and blowtorch). 


HETRON 
FIRE RESISTANT 
POLYE 





AT END OF 11 MINUTES, ordinary resin panel 
is burning fiercely. HETRON panel is not sup- 
porting flame. 








_HETRON 
TRE RESIST 
POLYESTER & 





15 MINUTES see complete flame destruction of 
candle-ignited ordinary resin panel. Herron 
still not supporting flame. 
















HETRON polyester resins are self- 
extinguishing, with flame resistance 
permanently built in. 

Flame resistance is chemically locked 
into the resin. The result is unique 
stability. There is no loss of mechanical 
properties, as may occur when flame 
resistance is obtained by means of addi- 
tives alone. 

HETRON resins have high chemical re- 
sistance, low shrinkage on cure, excellent 
electrical properties, great resistance to 
heat degradation, and low permeability 
to air and water vapor. They can be han- 
dled by standard techniques for curing, 
laminating, casting and machining. 

Structural panels, sheets, and other 
shapes made with HETRON have perma- 
nent flame spread ratings of 75 or less. 
(See Charts I and II on facing page.) 
This compares with 100 for red oak and 
ratings as high as 400 for panels made 
from ordinary polyester resins. HETRON- 
based panels may be placed in a bracket 
which is equivalent to the BOCA classi- 
fication of “slow-burning.” 

All of these qualities are obtainable at 
only slightly higher cost than that of 
ordinary resins. 

Chart I shows flame spread test results 
on five translucent sheets made by five 
major fabricators with the same formu- 
lation (HETRON 92A) but with different 
*Trade Mark 


Build permanent flame 






catalyst systems and different fabricating 
techniques, with results in the same order 
of magnitude—all below 75. This indi- 
cates that HETRON can be processed by 
various fabricating techniques with rela- 
tively uniform and satisfactory results. 


HETRON 92... is a medium viscosity 
(15 poises) resin. It has a higher degree 
of fire resistance than any other of the 
resins. 

HETRON 972A... is a medium viscosity 
resin with the same fire resistant qualities 
as HETRON 92 but with a light stabilizer 
added. For applications where ultraviolet 
exposure will be severe, we suggest you 
consult with us. 


HETRON 23... is a medium viscosity 
(25 poises), rigid type resin with good 
color clarity, low shrinkage and fast 
cure. It is fire resistant and heat resistant. 


HETRON 73... is a medium viscosity 
(25 poises), rigid type, polyester resin 
having a high heat distortion point and 
excellent resistance to degradation at 
high temperatures. It also has good fire 
resistance and low shrinkage on cure. 


HETRON 372A... is a medium viscosity 
(15 poises), semi-rigid type polyester 
resin having excellent tensile strength 
and tensile elongation. It is primarily 
recommended for use where good impact 


resistance into your product with HETRON* 





strength combined with excellent heat 
resistance is required. Laminates made 
with HETRON 32A are strong, stiff, and 
have good resistance to impact cracking. 
It is fire resistant. 









HETRON 32... is a medium viscosity 
(12 poises), semi-rigid resin having a 
higher impact strength and less heat re- 
sistance than HETRON 32A. It is fire re- 
sistant and has good tensile strength and 
tensile elongation. 










HETRON 31 . is a medium viscosity 
(10 poises), semi-rigid type polyester 
resin having exceptional resistance to 
cracking on rapid cure. It has the highest 
impact strength of the HETRON semi- 
rigid type resins and retains this property 
at temperatures as low as — 20°F. It is 
fire resistant and its use is recommended 
in such applications as fabrication of 
polyester pipe where freedom from 
cracking is of utmost importance. 













HETRON 42... is a flexible polyester 
resin of medium viscosity (15 poises) 
having good tensile strength, 100% 
elongation at break and unusually low 
water absorption. While considerably 
less fire resistant than other HETRON 
resins, practical fire resistance can be 
obtained by the addition of 2-5% anti- 
mony trioxide. 


























From te Lely the Exath 


HOOKER ELECTROCHEMICAL COMPANY 


For complete information on HETRON resins, send today for tech- 
nical data sheets listing properties of the liquid resins, cured unfilled 
resins, and glass cloth laminates. They include general handling 
and curing recommendations, and other useful information. 


36-47TH STREET, NIAGARA FALLS, NEW YORK 


NIAGARA FALLS ® TACOMA © MONTAGUE, MICH. © NEW YORK © CHICAGO © LOS ANGELES 
























|. FLAME SPREAD OF HETRON RESINS—Measured on '/\4-inch glass reinforced sheet, 
25 feet long, in accordance with ASTM E84-50T (Tunnel Test). Comparison of ic 
turers, showing reproducible results when fabricated by different systems. BOCA FLAME SPREAD 





CLASSIFICATIONS 





FLAME SPREAD FUEL CONTRIBUTION 
MANUFACTURER MATERIAL RATING RATING 





Open Market Red Oak 100 100 0- 25 noncombustible 

1 HETRON 92A 65 14 25- 50 fire retardant 
HETRON 92A 70 10 . 50- 75 slow burning 
HETRON 92A 55 75-200 combustible 
HETRON 92A 70 9 over 200 highly 
HETRON 92A* 40 3 combustible 
HETRON 92A 65 10 

















truction *Flat sheet—oll others corrugated tBuilding Officials Conference of Americal 
|. HE TRO N 

















ll. FLAME SPREAD OF HETRON RESINS—Measured on manufactured '/\g-inch glass reinforced sheet, 25 feet long, in 
accordance with ASTM E84-50T (Tunnel Test). 





0 N ° FLAME FUEL 
MATERIAL SPREAD CONTRIBUTION 
RATING RATING 





nt heat 4 HETRON 92; corrugated sheet, plain 65 12 
Ss made ; HETRON 92; corrugated sheet, plain, post cured 50 5 
ohn HETRON 924A; corrugated sheet, plain 65 10 
esi HETRON 924A; corrugated sheet, colored 70 9 
Red Oak 
ra re HETRON 92; 6.5 poises; corrugated sheet, plain 75 5 
any HETRON 92; 1.5 poises; corrugated sheet, plain* 80 7 
fire re (*Excessive amount of styrene added.) 
gth and ; HETRON 92 + 5% antimony oxide; corrugated sheet, white 35 5 
HETRON 92A,; flat sheet, plain 40 

















ISCOSITY 





lyester 


nce to 


highest HETRON RESINS—-SUMMARY DATA SHEET 


semi- 


pert) 4 TYPICAL PROPERTIES HETRON 73/HETRON 92/HETRON 23/HETRON 32A/HETRON 32/HETRON 31) HETRON 42 
F. It is Type of Resin (Rigid) (Rigid) (Rigid) (Semi-Rigid) | (Semi-Rigid) | (Semi-Rigid)| (Flexible) 


nended 


ion of RESIN AS SUPPLIED 
wom Viscosity, Gardner @ 73°F, poises.....| 23-27 13-18 23-27 13-18 11-13 9-11 13-18 
, Appearance ..| Clear Clear Clear Clear Clear Clear Clear 
lyester ; Pale Light Light Light 
poeeply ‘| Yellow Amber Amber Amber 
aa Specific Gravity, 73°F|73°F | 1.30 1.34 1.35 1.31 1.30 1.28 1.23 


y low 


erably SPI Gel Time, Minutes ...... sbi 4-5 6 6 5-6 5-6 5-6 7-8 
ape CASTINGS (cured without filler) 
anti- Shrinkage on Cure, Volume 5.7%, 6.1% 4.9%, 6.4%, 6.5%, 6.6%, 6.8%, 
Heat Distortion Point, ASTM D648-45T ..| 288°F 220°F 216°F 170°F 151°F 120°F — 
Elongation at Break at a 2.4%, 1.9% 4.3%, 4.0%, 7.6% 100% 
Flame Retardance ...... ot at Fe HETRON RESINS 73, 92, 23, 32A, 32, and 31 ARE SELF-EXTINGUISHING 
Water Absorption, 7 Days Sissel 











Light Straw Straw 





0.26% 0.37%, 
Weight Loss 
After 7 Days @ 392°F 1.9% 2.0% 33% — — — — 
After 30 Days @ 392°F 5.0% 15.0% 14.4%, a — — _ 


























NOTE: Stability of HETRON Resins—Uncatalyzed HETRON resins stored at room temperature (70°F) are stable for a minimum of six (6) months. 
At a temperature of 158°F, HETRON resins, as supplied, remain stable for about one week. Catalyzed with 1% benzoyl peroxide, HETRON 
resins will remain stable for about four days when kept at 70°F. Reference should be made to the technical data sheets for each resin for 
more specific information. 




















continuing 
Firestone research 
is developing 


Firestone 




















srowing line of Exon resins 
for shorter cuts to finer products! 


OUTSTANDING CASE IN POINT... 


EXON 402-A 


Developed through Firestone’s continuing research 
program, EXON 402-A offers unusual economy and ease 
of processing. Unplasticized PVC produced from it 
can be welded, sawed, sheared, stamped, milled, 
planed, drilled, embossed, rolled, cemented, molded 

. . and is easily worked on conventional wood and 
metal working equipment. 


EXON 402-A has proven advantageous for use in un- 
plasticized compounds for rigid applications. 


CHOOSE THE PROPER FIRESTONE EXON RESIN 
...and discover new advantages, new opportunities, new economies developed through Firestone Research! 


EXON 450 . . . a vinyl chloride copolymer of 
intermediate molecular weight for spec 
solution applications. 

EXON 468 . . . a vinyl chloride copolymer of 
intermediate molecular weight for records and 
flooring. 

EXON 470 and 471... vinyl chloride copolymers 
for paints, lacquer and coatings. 

EXON 500...a high molecular weight polyvinyl 
chloride resin. Excellent electrical properties. 


EXON 654... a polyvinyl chloride plastisol resin. 


EXON 700 XR-59 . . . a latex containing a vinyl 
chloride polymer of high solids concentration. 


EXON 860, 863 and 872... a series of high im- 
pact modified styrene alloys. 


EXON 905, 915 and 925 . . . three fast fusing 
vinyl resins covering a processing temperature 
range from 275°F to 375°F. 


EXON 4000 Series . . . a grou 
PVC compounds, based on 
for molding and extrusion. 


EXON 5000 Series . . . a group of vinyl com- 
pounds for the electrical trade. 


EXON 8000 Series . . . a group of compounds 
based on Exon 800 series resins. 


of unplasticized 
xon 402-A resin, 


For complete information on the entire line of Firestone EXON Resins, 
call or write: CHEMICAL SALES DIVISION 


Firestone Plastics Company, Pottstown, Pa., Dept. 2ED 
Division of The Firestone Tire & Rubber Co., 
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Casein and Other Protein Plastics 


ORMALDEHYDE-HARDENED 

casein plastics were developed in 

Europe and their manufacture be- 
gan there about 1900. Commercial 
development in this country did not 
get under way until after the origi- 
nal patents had expired. The basic 
patents covering the production of a 
tough, insoluble hornlike mass from 
casein by the action upon it of for- 
maldehyde were taken out by two 
Germans, Krische and Spitteler, in 
1900." 

Production began almost immedi- 
ately in Germany and France under 
the trade name Galalith, meaning 
“milk stone,” and was followed by 
manufacture in England about 1914. 
The first successful casein plastic 
development in the United States 
was that of the Aladdinite Co. in 
1919, and by 1925 four other Amer- 
ican firms were in the business. 
However, many of this material’s 
applications, practical in Europe, 
were impractical in the United 
States because of marked climate 
changes throughout the year. The 
United States casein plastics indus- 
try has, therefore, manufactured 
material almost entirely for button 
production. 


Chemistry 

Proteins belong to the category of 
high polymeric materials. Inasmuch 
as there are some 20 alpha-amino 
acids known to be constituents of 
proteins, there are that many pos- 
sible monomers, the alpha-amino 
and adjacent carboxyl groups of 
which form the backbone of the 
polymers, while the other groups 
form the side chains. These side- 
chain groups include amino, amide, 
carboxy, aliphatic hydroxy, phe- 
nolic, guanidyl, indole, imidazole, 
thiol, and disulfide. They are ap- 
parently spaced regularly along the 
chains and vary greatly in amounts 
in the different proteins. These are 
the reactive parts of protein mole- 
cules and are responsible for funda- 
mental differences between proteins 
and for the extreme complexity of 
these natural polyamides. 

Formaldehyde is the only agent 
which has as yet been economically 
successful in transforming casein in- 


* US Patent 646,844; German Patent 127,942. 
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to usable plastics. It is more accu- 
rate, therefore, to use the term 
casein-formaldehyde plastics than to 
call them casein plastics. Reaction 
with formaldehyde undoubtedly 
takes place through the polyamide 
groups and results in crosslinked 
polymers. 

Casein also reacts with aluminum 
salts in water solution to produce a 
stiffer, more stable material than 
casein itself. The casein-alum, un- 
like the casein-formaldehyde, is 
thermoplastic, hence may be ex- 
truded or molded with heat and 
pressure. Immersion in water breaks 
down the complex, leaches out the 
alum, and leaves the original casein. 
This reaction is important in an in- 
termediate stage in casein plastics 
manufacture, giving a stable prod- 
uct for processing. Turnings and 
scrap are readily reworked. 

Casein can be modified by acetic, 
propionic, and n-butyric anhydrides 
to produce derivatives that can be 
molded into articles having greater 
resistance to water. However, this 
reduction in water uptake is not en- 
tirely beneficial, since it is accom- 
panied by a decrease in the strength 
of the molded casein articles. 

The fibrous proteins (keratins, 
such as horn, tortoise shell, hoofs, 
claws, hair, and feathers) resist solu- 
tion and deformation by heat. The 
globular proteins (casein, soyabean, 
and zein) readily dissolve and are 
thermoplastic when plasticized with 
water. Zein is the only industrial 
protein soluble in organic solvents. 
This property gives the material a 
field of application not invaded by 
other proteins. 


Manufacture 

Conventional processing involves 
mixing ground rennet casein with 
water, dyes, and pigments; further 
processing in a screw extruder; ex- 
trusion as rods, tubes or ribbons; 
hardening by immersion in a 5% 
formaldehyde solution for periods 
varying from a few days to several 
months (depending upon the dimen- 
sions of the piece); and drying. The 
cured plastic can be shaped some- 
what with heat and pressure and can 
be fabricated. 

Casein-formaldehyde plastics have 


generally good impact streng 
elasticity, and properties cl 
istic of thermosetting mate 
wide range of color effects ; 
sible. Hygroscopicity and 
sional instability, howeve: 
been limiting factors. 


Potential Sources 

Potentially lower cost proteins jn- 
clude soyabean, zein, peanut pro- 
tein, and keratins. Molding powders 
can be made from the reaction prod- 
uct of keratin-containing horn pow- 
der, urea, and formaldehyde. Peanut 
protein has suitable characteristics 
for use as glue. Soyabean and peanut 
proteins are used as extenders of 
phenolic resin in plywood. 

The alcohol-soluble protein from 
corn, know as zein, possesses un- 
usual characteristics for a protein- 
aceous compound. The packaging 
industry uses it both as a coating 
and an adhesive. Zein is particularly 
well suited to applications requiring 
properties of high grease resistance, 
scuff resistance, gloss, bonding 
strength, and toughness. 


Applications 

Typical applications for casein 
plastics include beads, buckles, and 
buttons. 

Zein is a film-forming protein and 
finds use in overprint varnishes for 
labels, greaseproof food liners, print- 
ing inks, decorative color coatings 
heat-seal coatings, and various ad- 
hesives. 

Considerable research is underway 
to develop synthetic fibers from 
vegetable proteins. 
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ha, Rigid Geon vinyl pipe saves manpower through its light 
weight. It is used where corrosion and chemical resistance 
and high impact strength are of prime importance 





Ml. A coating of plastisol based on Geon paste resin gives the 
beach umbrella and chaise longue fabric brighter colors 
and longer wearing qualities 
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Me Spiral-4 communication cable jacketed with a Geon vinyl 
plastic compound carries three times as many telephone 
conversations as World War II type. 








INTRODUCTION 


IVERSIFICATION and versatility are the keynotes 

of today’s economy—and your products made from 
Geon polyvinyl materials fit into this picture not only 
today, but also in the years to come—for the many forms 
of Geon vinyls respond to the challenge of all industry. 

The wire and cable and film and sheeting fields con- 
tinue to lead the volume users of vinyl materials, but 
during the last few years manufacturers of flooring, pipe 
and molded products have increased consumption of this 
versatile plastic. And other vast potential markets, both 
consumer and industrial, are yours for the taking. 

For example, companies employing corrosive materials 
in their manufacturing processes are now finding that 
tank linings, nuts and bolts, fume hoods and ducts made 
from vinyl plastic cost less than conventional metal fabri- 
cations, yet endure much longer under corrosive conditions. 

Rigid vinyl pipe made from high impact Geon resin 
and processed without plasticizer is being used in various 
applications for the oil fields and in chemical plants. Its 
outstanding strength and corrosion resistance make it ideal 
both from a cost and replacement standpoint. 

Our Sales Development Laboratory at Avon Lake, Ohio, 
stands ready to help you with any vinyl product problems 
you cannot solve in your own plants. Our experience in 
dealing with vinyl materials dates back to 1933, when Dr. 
Waldo Semon of The B. F. Goodrich Company’s research 
laboratories discovered that you could plasticize the tough, 
horny vinyl chloride into a flexible, workable plastic. Since 
this time, we have made many millions of pounds of Geon 
vinyl resins and compounds, and solved many technical 
problems. Let our experience work for you. 
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B. F. Goodrich Chemical Company * 
A Division of The B. F. Goodrich Company 
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PROPERTIES AND 
USES OF GEON 


dagen fabulous growth of the vinyl industry in the 
past decade has been no accident. The answer 
lies simply in the excellent combination of properties 
found in vinyl resins—inertness or resistance to at- 
tack of all kinds; adaptability or ease of adjusting 
physical properties to meet a wide range of require- 
ments; and superior dielectric properties. 

Adaptability of vinyl resins is brought about by 
man-made means, or compounding. However, com- 
pounding—the addition of materials such as plastic- 
izers, stabilizers and pigments—tends to decrease the 
other two properties of inertness and electrical char- 
acteristics. Therefore, it is obvious that compounding 
ingredients should be selected with the end-use of 
the plastic in mind. 

Keeping this end-use in view, plastics made from 
Geon polyvinyl materials can be compounded to 
resist the effects of most acids, alkalis, alcohol, most 
solvents, oils, fats and waxes. They can be made 
transparent, opaque and translucent in brilliant or 
subdued colors. In addition, Geon materials can be 
compounded to be non-toxic and exceptionally re- 
sistant to abrasion and weathering. 


Methods for employing Geon materials include 
extrusion, calendering, molding and coating. These 
operations turn out such products as flexible or rigid 
sheets, rods, tubes and piping. Vinyl sponge is an- 
other end product of Geon gaining wide acceptance 
because of its advantages over other expanded type 
sponge materials. 

The versatility of vinyl materials and the skill of 
compounding are exemplified by the wide range of 
end products, both consumer and industrial. Among 
those familiar to the consumer are raincoats, shower 
curtains, tablecloths, upholstery, handbags, luggage, 
phonograph records, garden hose, flooring, belts 
and toys. And to those in industry, vinyl may appear 
as wire and cable insulation, chemical duct and 
fume hoods, linings for tanks, protective coatings 
for drums, and adhesives and backings for strong 
tapes. 

Insulation made from Geon resists flame, making 
it valuable for use in house wiring, electric blanket 
wiring and similar electrical applications. Other 
reasons for using Geon for electrical insulation are 
high resistivity, good dielectric strength and low 
loss factor. 


GEON POLYVINYL 


(FON polyvinyl materials are available from B. 
F. Goodrich Chemical Company in four basic 
forms—resins, plastics, latices and polyblends. The 
resins are free-flowing white powders generally re- 
quiring compounding with other ingredients to pro- 
duce plastics. 
Geon plastics are resins completely compounded 
at our plaats ready for extrusion or molding. A 
large number of compounds in cubical form are 
available in a wide range of colors especially formu- 
lated and tested for specific uses. 
Geon latices are water dispersions of vinyl chlo- 
ride polymers supplied as stable, milk-white liquids 


MATERIALS 


of approximately 50% total solids. 

The Geon polyblends supplied in sheets, similar 
in appearance to crude rubber, are polyvinyl chloride 
resins plasticized with Hycar* nitrile rubber during 
manufacture. Nitrile rubber plasticizer provides the 
advantage of non-extractability for such applications 
as food packaging, upholstery, cable jacketing, re- 
frigerator gaskets, or where vinyls are cemented to 
other materials. 

While the resins and polyblends require com- 
pounding in your plant they offer the distinct ad- 
vantages of cost savings and greater flexibility in tail- 


oring a compound for a specific use. 
*A product of B. F. Goodrich Chemical Company 



































EXTRUSIONS 


i polyvinyl materials offer an ease of pro- 
cessing which is especially advantageous for 
extrusion operations. Products made by this process 
are myriad. Some examples are thin and heavy wall- 
ed tubing and hose; belting of all widths, thick- 
nesses and colors; shoe welting; trim for luggage, 
golf bags and upholstery; intricate shaped gasketing 
for refrigerators, house windows, washing machines 
and automobile bodies; bumpers for floor polishers 
and vacuum cleaners; weather resistant clothes lines; 
electrical tape, electrical wire and cable insulation; 
and rigid piping. 

Extruded insulation made from Geon has no peers 
in the wire and cable industry. Its properties of high 
electrical resistivity, toughness, fire resistance, ease 
of fabrication and resistance to aging make this 
material ideal for insulating copper and aluminum 
conductors. 

For wire coaters who do not compound their own 
materials, Geon plastics are available in NEMA 





See eeereee 
)- ee 









v 


SOBER EE So 


oS" i ee 


%, 
Pa 


Ma, This main junction box shows part of the 16 miles of Geon vinyl 
plastic insulated wiring used in a Douglas DC-6 airplane 


colors. They have been developed and tested for 
specific end-uses. For example, one formulation is 
designed for use as high temperature tubing, another 
for lamp and radio cords and several others for gen- 
eral house wiring. 





FILM AND 
SHEETING 


HE ‘number of products fabricated from vinyl 

film and sheeting continues to grow, indicating 

the usefulness of these materials in industry and the 
home. 

Film products made from Geon are many. In the 
home, there are shower curtains, bedspreads, bowl 
covers, raincoats, packaging materials for meat and 
cheese, garment bags, draperies and table covers. 
Heavier sheeting is used for upholstery, handbags 
and wallets, briefcases and luggage, stuffed toys and 
wading pools. In industry, there are carton and tank 
linings, protective covers, laminations to metal and 
insulating sheet. Supported sheeting is used where 
more strength is needed or where the backing facili- 
tates adhesion to other surfaces. Heavy luggage, book- 
bindings, restaurant table cloths, wall covering, 
handbags and upholstery are a few examples. 

The bulk of film and sheeting is produced by the 
calendering method. However, for thin films, ap- 
proximately 2 mil or less, gauge control in calender- 
ing becomes difficult. In this instance, the process 
of extrusion and blowing is preferred. Here the 


2 8B. F. Goodrich Chemical Company 





Mi, Resistance to weathering, water and fire-proofness make t/ 
rugged vinyl upholstery ideal for military vehicles. 


vinyl is extruded as a moderately thin-walled tube 
and stretched by compressed air. The blown tubing 
may either be heat sealed to form envelopes or bags 
or may be slit lengthwise to form a flat sheet. With 
proper compounding, extruded blown film combines 
high tensile and tear strength with high clarity. 

Casting is another method of preparing thin films. 
Formulations based on either Geon paste resin or 
Geon latices are cast onto metal or paper belts, fused, 
and stripped off as film. Excellent gauge control may 
be obtained through this method. 
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MOLDED 
PRODUCTS 


HE versatility of Geon polyvinyl materials is 
well exemplified in the many products made by 
molding processes. High fidelity phonograph records 
are compression molded from rigid Geon material. 
Dolls, toys, fish lures and prosthetic devices are slush 
or low pressure molded from Geon plastisol formula- 
tions. Electric plugs, hair curlers, distributor cap 
nipples, toys and similar items are injection molded 
from plastic compounds based on certain Geon resins. 
Plastigels offer particular advantages where the 
softer molded compounds are required. They are 
easily handled by low pressure molding techniques 
or by troweling or modeling. Baking or fusing can 
be accomplished free of the mold, reducing the num- 
ber of molds required for the production of an arti- 








Ma This injection molded vinyl refrigerator drain-rail imparts no 
odors to se and withstands temperature changes without be- 
coming brittle. 


cle. Weather sealant caulking for automobiles and 
modeling material for toys are typical examples of 
plastigel products. 





EXPANDED 
VINYLS 


INYL sponge or foam is one of the most recent 

offshoots of plastisol development work. The 
market potential for plastisol sponge formulated from 
Geon paste resin is large. Mattresses, pillows, home 
and office furniture cushions, automobile cushions, 
gasketing, sound proofing and insulating materials 
may be considered future possibilities. Weather strip- 
ping, shoe soling and buoyant materials for floats 
and life preservers are a few other products which 
could be made from vinyl sponge. 

Cellular vinyls made from Geon paste resin have 
several outstanding advantages over conventional ex- 
panded sponge materials: non-flammability, a feature 
which is important in home uses such as mattresses; 
resistance to oxygen and ozone, giving better aging 
qualities; good dimensional stability; practically odor- 
less; resistance to oil, grease and many chemicals; 
and more versatility in compounding. 

Either open or closed cell vinyl sponge can be pro- 
duced from paste resin. The closed cell vinyl sponge 
is excellent for buoyancy, insulation and shock ab- 
sorption applications. Open cell vinyl foam is used 
for most other applications. 

To make closed cell vinyl sponge a chemical 
blowing agent is incorporated into a plastisol and 
fusing is done under high pressure in a mold. The 





Mi These various vinyl sponge sample products are made from Geon 
paste resin. Vinyl sponge is non-flammable and resistant to 
grease and oil. 


blowing agent decomposes under the heat to liberate 
a gas (usually nitrogen) which expands the vinyl. 
Open cell sponge is made by using a blowing 
agent or by dissolving am inert gas in a plastisol 
under relatively high pressure. In the latter method*, 
an inert gas such as nitrogen is put into plastisol and 
vigorously agitated. The foamed plastisol is then re- 
leased through a spray nozzle into a mold or onto a 
casting surface and fused by dielectric heating. By 
the use of this method, continuous production of 
vinyl foam is commercially practical. 
*Patented by the Elastomer Chemical Co. (Pat. No. 2,666,036) 
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PRODUCT 


PROCESSING METHODS 


FINISHED PRODUCTS 





GEON RESINS 
General Purpose 
101 
101 EP Polyviny! Chloride 
103 EP 
202—Vinyl Chloride—Vinylidene Chloride Copolymer 








Calendered 
Supported and unsupported sheeting 
for upholstery, luggage, wall cover. 
ing 








GEON RESINS Calendering yg age: Dar rainwear, 
For Rigid Applications Press polishing FI le k 
103 EP Embossing oor and wall tiles 
205 Printing Extruded 
400X65 Special vinyl chloride Spanishing Cites dei aiiitin, hiaeiiian 
400X78 polymers Extrusion 4 h 
404HI Injection molding Gamep Sone 





GEON PLASTIC COMPOUNDS 


Supplied as cubical granules in full color and hardness 
ranges for your application 








GEON POLYBLEND 
503 
Blend of polyvinyl! chloride and Hycar nitrile rubber 


Compression molding 


Tubing for beverage, industrial ond 
pharmaceutical applications 
General extruded sections such os 
belting, welting, tapes, choir web- 
bing and laces. 
Injection molded 
Grommets, gaskets, electrical plugs, 
toys, automotive parts 








GEON SOLUTION RESINS 


Solution coating 
Transfer roll 
Knife blade 


Coated paper and fabrics 
Cast films 


200X20 . 
Prot 

acen7et Special vinyl! chloride polymers alr tale — 

400X110 © lated Dip 

400X80 Film coating 


Used to smother flash fires, this neu type Geon vinyl-coated 
glass cloth fire blanket is approximately 30 per cent less ex- 


ww 


pensive than conventional fire blankets. 





Spray coating 








Six electrical outlets are installed in minutes by using thi 
vinyl plastic wiring duct strip made from Geon. It is simply 


plugged into a regular outlet. 
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NYLIMATERIALS 




















JCTS PRODUCT PROCESSING METHODS FINISHED PRODUCTS 
GEON PASTE Coating Spread coated 
Air blade Luggage and upholstery cloth, window shades, 
RESINS Roller decorative paper 
. Reverse roll Dip coated 
sheeting 121 | Vinyl chloride polymers Doctor knife (paper) Gloves, wire dish drainers, electroplating racks 
wall cover. 126 ) of controlled particle size Doctor knife (fabric) 
Brush Spray coated 
rainwear Geon 121 is best for plastisol formula- Wire wound or equalizer rod Weed articles, sheet motel 
tions, and is excellent for organosols. Spray gun Cast 
Resin 126 is best for organosols. impregnating Film, artificial fish lures, toys, dolls, prosthetic devices 
Sponge 
sstrial and 
ns 
s such as 
chair web- 
Food packaging coating 
GEON LATICES a - Decorative coating for poper and fabric 
: nife 
rical plugs, . 151 Beverse rail Leather finishes 
251 | vinyl resin latex Dip Fiber and fabric sizes, coatings and binders 
a Spray Flameproof coatings and impregnations 
, Low pressure molding Cap liners 
552 polyblend latex Casting Binder for water based paints, inks and clay-coated 
576 ) ester-plasticized paper 
577 ) vinyl resin latex Felt coatings 
— Lacquer replacement 
450X167 ) internally plasticized aes 
652 } vinyl resin latex ubber release agent 
Greaseproof bakery cartons 
Adhesive prime coat for vinyl coated fabric or paper 
A vinyl plastisol lining protects this metal drum against cor- 
, yy "0st0n by many acids and chemicals, and permits re-use 
many times. 











My Vinyl sponge fish net floats are non-absorbing and perma 
nently buoyant. They resist sun, fungus, corrosion and 
abrasion 



































COATINGS 


OATINGS of Geon polyvinyl materials on paper, 
fabric and metal are found in many consumer 
and industrial applications. Water repellency, grease 
and stain resistance, acid and chemical resistance, 
toughness, better appearance and protection against 
abrasion are some of the properties obtained. 
Three types of Geon materials are especially de- 
signed for coating applications: 
1. Geon latices 
2. Geon resins for plastisols and organosols 
3. Geon resins for solvent solution systems 
Choice of the proper form of Geon depends, of 
course, on the type of end product, the properties 
desired and the kind of machinery available for pro- 
cessing 


Latices 


Geon latices are preferred when thin coatings are 
wanted without the necessity of using volatile sol- 
vents. Toxicity, fire and other solvent problems are 
eliminated. One industry adapting itself easily to the 
use of Geon latices is paper manufacturing. - Here 
Geon coatings impart high gloss, waterproofness and 
greaseproofness to the paper. 


Plastisols and Organosols 


Plastisols are made by mixing liquid plasticizer 
with Geon paste resin, resulting in a paste-like ma- 
terial which is particularly well adapted to medium 
and heavy coatings. With a plastisol, no volatile 
substance is present, thus allowing for simpler equip- 
ment than is necessary for other type coatings. Geon 
paste resin is economical to process since it generally 
requires no milling or grinding operations during 
the compounding of a plastisol formulation. 

Organosols are made by mixing Geon paste resin 
with volatile diluents and plasticizer. They are used 
for coatings up to one-half or two-thirds the thick- 
ness of most plastisol coatings. 


Solvent Solution Systems 


Solvent resin solutions are most useful for thin 
coatings, especially where very high gloss or trans- 


6 B. F. Geodrich Chemical Company 


parency are desired. The solutions are normally pre- 
pared by stirring the resins into the solvent, although 
pebble milling is also used. Solvent systems hold an 
economic advantage, especially for thin coatings since 
they require only drying to form a continuous film 
with a low rate of moisture vapor transmission. 


Decorative Coatings 


Decorative coatings made from these various Geon 
materials serve many useful purposes. They provide 
gloss and color, and are used for packaging appli- 
cations, drum coatings, table cloths, candy boxes, 
paper draperies, curtains, shelf liner paper and fancy 


wrapping paper. 


Functional Coatings 


As functional coatings, Geon vinyls provide prop- 
erties such as greaseproofness, water resistance, chem- 
ical inertness and tear resistance. 

For food packaging, several Geon materials have 
excellent low temperature flexibility, greaseproof- 
ness, and a moderately low rate of moisture vapor 
transmission. These are useful in packaging meat and 
vegetables, milk, cheese, fried foods, pastries, butter, 
lard and similar foods. 

Geon latices and resin solutions are useful for 
lining fiber and metal drums to provide chemical 
and corrosion resistance, and to form a barrier against 
moisture or chemical odors. They may also be used 
for waterproofing and greaseproofing paper plates, 
cups and picnic tableware. 

Plastisol and organosol formulations are employed 
as heavy functional coatings on industrial gloves, up- 
holstery fabric, wall coverings, plating racks, dish 
drainers, chemical tanks, luggage material and similar 
applications. Both plastisol and organosol formula- 
tions may be applied either by spreading or dipping 
to give uniform thickness coatings. 

Unique modifications of plastisols are thick, putty- 
like plastigels, which have a high yield value. Made 
from Geon paste resin and various gelling agents, 
plastigels may be applied by dipping, brushing or 
troweling. Tank linings are often coated with 4 
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plastigel because of the simplicity of applying by 
troweling. A bank of infra-red lights is then used 
to fuse the vinyl compound into a durable plastic. 


Binding and 


Saturation 


Pigment and fiber binding and paper saturation 


may be considered offspring of the coating industry. 
Leather finishes which provide color, scuff resistance 
and water repellency are often based on Geon latices. 
Some of the latices and solution resins are used in 
paint formulations and for printing inks of all kinds. 
Clay-coated papers are improved when latex is added 
to the coating mixture. And Geon latices are also 
used to make a continuous sheet of random or oriented 
fibers in the manufacture of non-woven fabric. 
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A Geon vinyl plastic coated nuts and bolts gy Geon latex applied to the outer edge of py Dipped in Geon-based plastisol, these 
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are replacing expensive stainless steel ones television and radto speaker conesimproves articles are protected for long periods of 
applications requiring resistance to acoustical performance and strengthens storage. The vinyl strips off easily when 
rrosion. the paper material. the article is needed. 





Geon plastic coated fibrous glass sails require virtually no care. 
The vinyl protects the sail from grease, oil, dirt, salt water and 
weathering. 





This luminescent packaging tape, protected with a Geon plastisol, 
can be put on any object that must be readily identified in the dark 
































RIGID MATERIALS 


N the few short years since 1951 when B. F. Good- 

rich Chemical Company first introduced its rigid 
vinyl materials, the number of useful applications 
has grown many times. After subjecting products 
made from rigid Geon to many exhausting tests and 
experimenting with various processing methods, 
fabricators are now placing them on the market with 
remarkable results. 

Both high impact (HI) and normal impact rigid 
Geon vinyl resins are available for your use, the 
choice depending on the physical, chemical, or elec- 
trical properties desired in the end product. The im- 
pact strength of the HI resin is approximately 20 
times as great as normal impact resin, measured by 
the izod impact test. However, for many applica- 
tions, impact strength is of little importance and the 
qualities obtained with the normal impact material 
are outstanding enough to investigate its use. 




















Piping made from Geon can be threaded on 
standard pipe dies. Rigid vinyl materials may also 


be sawed, drilled, cemented, welded, stamped and 


machined 


Formulations of rigid Geon materials, which are 
processed without any plasticizer, provide the im. 
portant characteristics of: 


1. Excellent aging and weathering resistance 
2. Outstanding chemical and solvent resistance 
3. High physical strength and toughness 


The chemical industry finds these properties valu- 
able for its own plant equipment. Present uses include 
chemical tanks, piping, valves and fittings; fume ducts 
and hoods; plating tanks and stirrers; industrial filters 
and reagent feeders; and corrosion-proof nuts and 
bolts. 

Other industries are using the tough, horny rigid 
vinyl for applications demanding that extra bit of 
quality which characterizes Geon materials. Rigid 
vinyl is used for pipe in the oil fields to carry away 
hot corrosive salt water, a by-product in the separa- 
tion of crude oil. Another application is a cold water 
dip tube used in gas-fired automatic hot water heat- 
ers. Here vinyl plastic pipe helps eliminate corrosion 
on the inside of the tank by doing away with dis- 
similar metals which ordinarily set up an electrolytic 
action between the tank lining and the conventional 
metal dip tubes. 

Light weight, high tensile strength, toughness, 
flame resistance and good transparency make the 
rigid vinyls ideal for application in structural and 
decorative paneling; instrument, typewriter and busi- 
mess machine cases; tote boxes; luggage; and ship- 
ping containers. 


qx from high impact Geon rigid vinyl, the 
pipe being laid here carries hot, corrosive salt water 
from the oil emulsion treater in the background 


to disposal wells. 
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and transparent and translucent material 
windows. 








Sheeting made from rigid vinyl can be used a 
decorative office paneling, advertising display 
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hae From the B. F. Goodrich Company's Brecksville, Ohio, Research Center comes a steady flow of new materials and ideas to 


help insure an ever-¢ xpanding growth of the plastics industry 


THE FUTURE 


... for you and the Plastics Indusrty 


The plastics industry is still young and growing 
and headed for even more growth. The changes it 
has wrought in commerce and industry and in the 
business of every-day living in the past decade prom- 
ise even greater developments for the future. As an 
integral part of this remarkable industry, you can 
look forward to a continuing and ever-expanding 
use of plastics in many fields—some not even dream- 
ed of today. 

Foremost in aiding this growth is the proper choice 
of the right plastic for specific applications—the 
right type of plastic for the job. In the wide range 
of Geon polyvinyl materials described in this book- 
let you will find what you need to complete the de- 
sign of your new product—or the development of 
an idea, 

Our sales representatives will be glad to work with 
you, help you select the Geon materials best suited 
to your needs and advise you on technical problems. 


B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 





MMT ye Avon Lake, Ohio, Experimental Station takes basi 


research information into a production reality 
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Ceallulosics 


CELLULOSE NITRATE 


A tL of the cellulosic materials dis- 
issed in this article are pre- 
pared by various treatments of pu- 
rified cotton linters or wood cellu- 

having a high alpha cellulose 
content. The cellulose molecule is 
composed of as many as 3000 gluco- 
sidic units. Each unit provides three 
hydroxyl groups for esterification. 
Controlling factors in the prepara- 
tion of the various cellulose esters 
and ethers are the condition of the 
cellulose, the kind and relative 
amounts of ingredients used, and the 
time, temperature, and degree of 
agitation during reaction. 

Cellulose nitrate is prepared by 
treating properly conditioned cellu- 
lose with a mixture of nitric and 
sulfuric acids. The spent acid is 
drained off by centrifuging. The ni- 
trated material is given  pro- 
longed treatment with boiling water, 
bleached, washed repeatedly, and 
subjected to a dehydrating opera- 
tion by which, under hydraulic 
pressure, alcohol replaces most of 
the water. 

Several grades of cellulose nitrate 
are available, differing in nitrogen 
content and in viscosity. A complete 
esterification provides a_ nitrogen 
content of 14.16 percent. Cellulose 
nitrate used in explosives has ap- 
proximately 13% nitrogen content, 
that employed in lacquers and pho- 
tographic film 12%, and that in plas- 
tics about 11 percent. Although the 
chief difference among the various 
grades is their rate of combustion, 
solubility and compatibility with 
plasticizers also vary. 

John Wesley Hyatt is generally 
credited with being the first to work 
successfully with cellulose nitrate as 
: plastic mass. In 1869 he and his 
brother took out a patent for mak- 
ng solid collodion (Celluloid). This 
vas the first synthetic plastic. 

Camphor is the standard plasti- 

zer for cellulose nitrate, although 

nall admixtures of other materials 

e also used. Alcohol-wet cellulose 

trate is colloided in masticating 

xers with the plasticizers and sol- 

‘nts, and strained under hydraulic 
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pressure while in a soft condition. 
The material can be colored while 
being worked in the mixer or dur- 
ing the subsequent rolling, when 
some solvent has been evaporated. 

Plastic slabs from the rolls can be 
block-pressed and skived, or the 
mass containing a suitable propor- 
tion of solvent may be wet-extruded 
into tubes, rods, and sheeting. 

General Characteristics—Cellulose 
nitrate is the toughest of all ther- 
moplastics. This quality and ease of 
fabrication are the chief advantages 
of the material. Other desirable 
properties of cellulose nitrate are its 
dimensional stability, resilience, and 
low water absorption. 

Chief disadvantage of the mate- 
rial is its flammability. Plasticizers 
containing chlorine and phosphate as 
fire retardants have been employed, 
but these tend to reduce the 
strength of the resulting plastic. An- 
other disadvantage of the material 
is its tendency to discolor and be- 
come brittle under sunlight. 

Cellulose nitrate is not adapted 
for compression or injection molding 
because of its sensitivity to heat, 
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jh with c Bel, 


and hence is not marketed as a 
molding powder. However, it is 
readily formed into hollow articles 
by application of air or liquid pres- 
sure between heated sheets, ex- 
panding them to the shape of a re- 
taining mold. By other methods of 
fabrication, sheets, rods, and tubes 
are converted into many items of 
decorative and functional value, 
such as personal accessories, sports 
equipment, toilet articles, and indus- 
trial pieces. 


CELLULOSE ACETATE 


pene of cellulose acetate 

is accomplished by treating cellu- 
lose with acetic acid and acetic anhy- 
dride in the presence of a catalyst 
such as sulphuric acid. Cellulose tri- 
acetate of approximately 62.5% acid 
content is formed by the reaction. 
This is soluble in the treating acids, 
forming a heavy dope. Water is 
added to partially hydrolyze or de- 
acetylate the cellulose triacetate. 
Cellulose acetate is then precipi- 
tated in water, washed, and dried. 

Plasticizers employed in com- 
pounding cellulose acetate are gen- 
erally liquids of high boiling point 
and low vapor pressure which, in 
most cases, have some solvent ac- 








Unusual decorative effects are p 


nitrate, including simulation of 


mother-of-pearl, tortoise shell, wood grain, ivory, marble onyx, and reptile designs 
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tion. Several types are used, de- 
pending upon the characteristics de- 
sired in the finished plastic. 

Processing is generally classified 
as solvent and non-solvent. In the 
former, cellulose acetate is colloided 
in a heavy kneader with the plasti- 
cizer and requisite solvent. Colors 
are incorporated on warm rolls, The 
sheets taken from the rolls can be 
ground in a knife mill and the 
granulation dried to the requisite 
volatile content for molding com- 
pounds; or they can be _ block- 
pressed and skived; or they can be 
fed into extruders to form rods, 
tubes, or continuous sheeting. 

The non-solvent process generally 
entails colloiding the flake, plastici- 
zer, and color at high temperatures 
using a Banbury type mixer, hot 
rolls, or extruder, then sheeting or 
cutting to proper granular size. 

The solvent process is common 
practice for the preparation of sheet 
and film, while the non-solvent 
process is considered more economi- 
cal for the production of molding 
compounds. 

In a recently developed technique, 
the material remains in powder 
form throughout. Flake, dye, pig- 
ment, stabilizers, and fillers are 
charged into a compounding cham- 
ber designed to rotate. During ro- 
tation, plasticizers and other liquid 
additives are sprayed into the 
chamber. After processing, the mass 
is dehydrated and discharged from 
the chamber. 

Films 0.010 in. or less in thickness 
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Acetate shell of toy turtle is strong 
enough to support weight of an adult 
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Glittering swim suit is made of cel- 
lulose acetate sequins knit to backing 


can be solution cast on a moving 
polished surface. After evaporation 
of volatile solvent, the film is strip- 
ped off the casting surface. 

General Characteristics—mechan- 
ical strength and toughness are out- 
standing characteristics of cellulose 
acetate plastics. Durable articles can 
be molded with relatively thin cross 
sections. The material is unaffected 
by ordinary temperatures. It is a 
clear, light, transparent material ca- 
pable of almost unlimited coloring, 
and exhibits a high surface luster. 
The clear material transmits a high 
percentage of ultra-violet light. 

Various grades are available. The 
material of high acetyl content (56- 
58 percent combined acetic acid) has 
better moisture resistance than the 
regular grade (52-54 percent com- 
bined acetic acid), better dimen- 
sional stability and good dielectric 
qualities and moldability. 

Formulation has become increas- 
ingly important in the development 
of cellulose acetate plastics with 
“built-in properties” designed to 
make this material serve best in 
specific applications. By selecting the 
proper flake type and a suitable 
plasticizer, acetate formulations can 
be developed with such outstanding 
characteristics as: a) flame resist- 
ance, b) blush resistance, c) im- 
proved dimensional stability d) lac- 
querability and non-migration of 
plasticizer, e) inertness to certain 
other plastics such as acrylics and 


styrenes, and f) selected chemicaj 
resistance such as resistance to 
p-dichlorobenzene and nitrog]) -ero] 

Because of the protective ouali- 
ties, non-toxicity, gas permeability. 
ease of fabrication, and pleasir ap- 
pearance of cellulose acetate plas- 
tics, the material has a definite place 
in packing, shipping, and display of 
products. Possibilities are indicated 
for the use of cellulose acetate con- 
taining fluorescent pigment in mu- 
ral decoration. In combination with 
various fabrics, cellulose acetate 
produces laminates of outstanding 
strength capable of rapid, deep 
draws. Two sheets laminated with a 
center layer of wire screen provide 
a reinforced window material. 

Hot extruding techniques are 
coming into widespread use in the 
preparation of sheet and film for 
packaging and laminating uses, 
Cellulose acetate is also finding in- 
creasing use in vacuum forming, a 
process for which it is excellently 
adapted. 

Cellulose acetate is increasing in 
popularity in the fields of toys and 
games. Durable items pleasing in 
appearance can be produced at rela- 
tively low cost. 

Cellulose acetate sheeting is find- 
ing increasing application in lamp 
shades and playing cards. Film is 
used for electrical insulation and 
magnetic tape, and for banding car- 
tons. Pearl bead cores are molded 
of cellulose acetate plastic. Other 
important uses includes toilet seats, 
small appliance housings, etc. 

Among other recent developments 
in significant cellulose acetate plas- 
tics use are the seamless lamp 
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Fire-resistant and washable, seamless 
acetate shades are spray produced 
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Bright red acetate sheet is vacuum 
formed to make realistic toy helmets 


shades now produced by casting a 
sprayed layer of acetate on a metal 
form. The decorative technique of 
using multi-colored lacquers pro- 
vides lamp shades in unlimited color 
combinations, A comparatively new 
development in the structural field 
involves decorative panels based on 
a core of cellular cellulose acetate 
used in a plastic sandwich in which 
the outside layers are reinforced 
plastics materials combining fibrous 
glass and clear polyester resins. 


LIGNOCELLULOSE PRODUCTS 





Bagasse—The lignocellulosic resi- 
due of cane sugar manufacture, ba- 
gasse, is among the agricultural 
residues which have achieved com- 
mercial success. General purpose 
and semi-impact molding compounds 
are available which mold well, have 
excellent preforming characteristics, 
and rapid curing cycles. 

Thermosetting bonding resins 
have been developed for use with 
paper, cloth, veneers, etc. Charac- 
teristics of these are their solubility 
and rapid cure properties at rela- 
tively low temperatures and pres- 
sures. After cure they are flexible 
and water resistant. 

Resins of the thermoplastic type 

ive likewise been developed. Dark 

own in color and brittle, they are 
ed for phonograph records. 

Lignin—Lignin is an organic com- 

und that cements together the 

llulose fibres in wood and other 


llulosies 


plants. Waste sulfite liquor contains 
lignin in sulfonated form. The 
chemical structure of lignin is ex- 
tremely complex, and as yet its pre- 
cise nature is not known. One hy- 
pothesis is that lignin is built, 
through condensation or polymeri- 
zation, from units of the propyl 
guaiacol or propyl syringol type. 
This polymerization involves reac- 
tions with the phenolic group, the 
variously substituted propyl side- 
chains and even the benzene rings, 
giving rise to amorphous, three-di- 
mensional compounds. 

Lignocellulosic materials can be 
made into a plastic filler or board 
stock by subjecting the material to 
a partial hydrolysis. Lignin resins 
in powder form are produced from 
alkaline lignin liquor by precipita- 
tion with acid, followed by washing, 
drying, and grinding. 

Lignin paper is made in several 
grades for laminating, which may be 
of either the high or low pressure 
type. Sheets of phenol-, urea-, 
or melamine-formaldehyde impreg- 
nated paper may be applied to the 
surface during the subsequent lami- 
nating operation. 

Lignin-enriched filler consists of 
lignin resin and cellulosic filler. Al- 
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Molded of acetate, 17-in. high Mary 
Jane doll is tough, non-shatterable 
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Acetate toys are rated as unbreakable, 
but “hot rod” is designed so that, 
upon impact, parts fly in all directions 


though used primarily with phenolic 
resin, some thermoplastic molding 
compounds have been formulated 
with it, 

Other lignocellulose products— 
Agricultural residue compounds 
composed of corncob, wheat straw, 
flax shive, cornstover, peanut shell, 
or hemp hurd, combined with 25% 
of liquid- or dry-type phenolic res- 
ins and mineral extenders, such as 
precipitated chalk, some types of 
processed diatomaceous earth, iron 
oxide, and titanium dioxide, have 
strength properties comparable to 
those of general purpose phenolics 
molding compounds. 


HYDROXYETHYL CELLULOSE 





HEN ethylene oxide is reacted 

with cellulose, a caustic-soluble 
hydroxyethyl cellulose is first pro- 
duced. As additional hydroxyethy] 
groups are attached, the cellulose 
derivative becomes more and more 
water sensitive, until water solubil- 
ity is reached. Metallic ions, acids, 
or alkalies do not precipitate hy- 
droxyethyl cellulose from solution. 
Dry-hydroxyethyl cellulose is a 
free-flowing white to light tan pow- 
der available in several types that 
yield solutions of different viscosi- 
ties. In the dry form it can be ester- 
ified or etherified more easily than 
cellulose. Hydroxyethyl cellulose 
does not melt but decomposes 
gradually at temperatures above 
300° F., especially in the presence 
of acids, alkalies, or salts, behaving 


447 




















in this respect much like other cel- 
lulose materials such as paper or 
cotton. It begins to char at about 
400° F., while long exposure at 
slightly lower temperatures, espe- 
cially in the presence of acidic ma- 
terials, causes browning or embrit- 
tling. The powdered material retains 
its hygroscopicity after application 
and remains free flowing even when 
it contains 25% water. 
Hydroxyethyl cellulose aqueous 
solutions are compatible with gela- 
tin, gum arabic, gum tragacanth, 
British gum, and other water-solu- 
ble film-forming materials. Mineral 
acids hydrolyze hydroxyethyl! cellu- 


lose while strong alkalies cause an 
initial decrease in the viscosity of 
hydroxyethy] cellulose solutions. 

On drying, a hydroxyethyl cellu- 
lose solution deposits a clear, cello- 
phane-like film that is colorless, 
odorless, tasteless, soluble in water, 
and stable to heat and light. The 
flexibility of these films is greatly 
increased by adding one of several 
polyhydric alcohols such as triethy]- 
ene glycol, a polyethylene glycol, a 
polypropylene glycol, or glycerol. 
The films are rendered resistant to 
water by the addition of glyoxal to 
the solution before drying, or by re- 
acting with urea and formaldehyde. 


ETHYL CELLULOSE 





fo make ethyl cellulose, sodium 

cellulose is first produced by the 
action of a strong alkali, such as so- 
dium hydroxide, on cellulose. This is 
subsequently acted upon by ethylat- 
ing agents such as ethyl chloride or 
sulfate which place the ethyl groups 
on the Ethyl 
cellulose thus formed is washed and 
purified. The purified white granu- 
lar ethyl cellulose is mixed with 
plasticizers and colored to produce 
molding material. 

On standard compression molding 
equipment, temperatures in the 
range of 350 to 380° F. and pres- 
sures of 2000 to 4000 p.s.i., are re- 
quired. Injection molding tempera- 
tures of 375 to 430° F. with pres- 
sures of 8000 to 20,000 p.s.i. are com- 
mon practice. Extrusion molding by 
the dry method can be accomplished 
at temperatures approximating those 
of injection molding. Casting hollow 
articles of ethyl cellulose is readily 
accomplished and is economical. 

Sheets can be drawn or swaged. 
Thicknesses up to 0.125 in. have 
been fabricated by drawing. Ma- 
chining can be done with the same 
equipment for sawing, drilling, turn- 
ing, etc., used for other cellulosics 
or for wood. 

Lacquers can be formulated for 
brushing, spraying, or dipping, and 
formulas are available for hot melt 
coating of paper and cloth. 

General characteristics—A num- 
ber of different grades of ethyl cel- 
lulose are commercially available. 
The more completely ethylated 
product, with 48 to 49.5%, has better 
compatibility with waxes, resins, 
and other modifiers, Generally, this 


cellulose molecule. 
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type of ethyl cellulose product has 
good water resistance, wide solubil- 
ity, and a lower softening point 
than the lower ethylated products. 
The ethyl cellulose with an ethoxyl 
content of about 46 to 48% gives a 
tough material with excellent low 
temperature characteristics. 

The viscosity (resistance to flow) 
of ethyl cellulose flake also can be 
varied and, in general, the higher 
the value the greater the strength 
of the end product. 

The low water absorption and 
chemical stability of ethyl cellulose 
have resulted in compositions pos- 
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sessing excellent dimensional - tabjj- 
ity over a wide range of ten pera. 
tures and humidities. High © npag; 
strength at normal and si bzer 
temperatures is characteris 
ethyl cellulose. Electrically, it 
ually superior to other ce 
materials. 

Ethyl cellulose is the lightes 
the cellulosics now on the n 
With a density of 1.07 to 1.18, 
great value where lightness 
maximum strength, is an important 
consideration. 

In addition to plasticizers and so|- 
vents, many compounds in the field 
of esters, natural resins, resin acids 
resin esters, tars, and waxes can be 
used with ethyl cellulose. It is als 
compatible with cellulose nitrate 
but not with either acetate or buty- 
rate stock. 

Advantage is taken of th 
strength characteristics, moisture 
resistance, and dimensional stability 
of ethyl cellulose in the production 
of items which must inevitably be 
subjected to abuse. Ethyl cellulose 
is useful in a chemical-resistant in- 
sulating and water-proofing mate- 
rial which can be employed as : 
sealing or potting compound wit! 
a high degree of electrical resistance 

Cast ethyl cellulose dies and jigs 
have provided a quick and rela- 
tively inexpensive means to meet 
tooling demands. The casting com- 
pound composed of an admixture of 


Ethyl cellulose die in foreground was cast against phenolic punch in background 
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ethyl cellulose, waxes, oils, and pig- 
ments, retains its toughness, dimen- 
sional stability, and other proper- 
ties under varying conditions of use. 

Flexible films of ethyl cellulose 


are serviceable as moisture barri- 
ers. As strip coatings, they provide 
an easy method of preventing cor- 
rosion and damage on exposed metal 
parts. 


CELLULOSE ACETATE BUTYRATE 





T° prepare cellulose acetate buty- 
rate, the cellulose is treated with 
a mixture of acetic and butyric acids 
and anhydrides, the amount of each 
ingredient depending upon the de- 
sired properties in the final product. 
Cellulose acetate butyrate re- 
quires less plasticizer than does cel- 
lulose acetate. In general, the mixed 
ester has greater solubility in a 
wider range of solvents and is com- 
patible with a greater number of 
plasticizers. Pigments and dyes give 
desired translucency arid color. 
Cellulose acetate butyrate plastics 
are ordinarily shaped by injection 
molding and continuous extrusion. 
The material can be _ injection 
molded at the highest speeds possi- 
ble with plastics. Large, intricately 
shaped articles can be molded in 
single molds. Compared to cellulose 
acetate, cellulose acetate butyrate 
requires less pressure in molding 
than is indicated by flow designation. 
To a certain point, flow increases 
uniformly with temperature, but the 
material flows considerably faster 
beyond this critical point. Thus it is 
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Outdoor displays of cellulose acetate 
butyrate resist weather and breakage 
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possible to obtain grades which, be- 
low molding temperature, have re- 
latively high resistance to heat, but 
flow readily at molding heats. 

The material is suitable for con- 
tinuous extrusion under heat and 
pressure without the use of solvents. 
Extruded sections can have close 
tolerances. 

General characteristics—The pri- 
mary physical properties of cellulose 
acetate butyrate plastic are a horn- 
like toughness, high impact strength, 
uniform texture, dimensional stabil- 
ity under normally varying condi- 
tions of temperature and humidity, 
and low moisture absorption. The 
material is resilient, light in weight, 
and has a high surface luster, di- 
electric strength, and low heat con- 
ductivity. It is available in more 
than 19,000 colors and color effects. 
Clarity ranges from transparent 
through translucent to opaque. 
Variegated, metallic, fluorescent, 
and pearl effects may be produced 
if desired. 

Like cellulose acetate, cellulose 
acetate butyrate is easily fabricated 
and machined with tools used for 
wood and metal. Molded and ex- 
truded pieces can be cemented with 
a bond as strong as the material it- 
self. Cellulose acetate butyrate is 
not compatible with cellulose acetate. 

By varying the degree of esterifi- 
cation (butyryl content) and the 
viscosity of cellulose acetate butyr- 
ate, its usefulness is extended to in- 
clude long-enduring lacquer film 
bases for wood, metal, and fabrics. 
Coupled with selected plasticizers 
and resins, the ester is valuable in 
compounding peelable plastic coat- 
ings for the protection of tools, 
gages, and component parts, both 
during shipment and in storage, and 
for dip coatings which provide a 
thick, glossy, protective coating to 
such diversified products as cooling- 
tower fan blades and bowling pins. 

An economical and quick method 
for fastening fabric wall-covering 
panels in place is also provided by 
cellulose acetate butyrate strips. 
These assemblies are employed in 
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Fish bite on butyrate lures, but their 
teeth cannot damage the tough surface 


airplane interiors, where the light 
weight of butyrate is an added struc- 
tural advantage. 

Cellulose acetate butyrate film is 
used as primary insulation on solid 
and stranded wire and cable, per- 
mitting an important reduction in 
wire diameter and weight. 


CELLOPHANE 


For the preparation of regenerated 

cellulose (cellophane), sheets of 
sulfite wood are steeped in a care- 
fully controlled solution of sodium 
hydroxide, resulting in a product 
known as sodium or alkali cellulose. 
Excess liquor is removed and the 
alkali cellulose sheets are shredded 
and aged. Treatment with carbon di- 
sulfide follows, producing sodium 
cellulose xanthate, This, in turn, is 
dissolved in dilute sodium hydrox- 
ide solution to yield the uniform 
colloidal suspension called viscose, 
which is aged and filtered. Regener- 
ation is accomplished by extruding 
the viscose through a narrow slit 
into an acid coagulating bath which 
reacts with the viscose solution to 
form cellulose, sodium sulfate, and 
carbon disulfide. The film is im- 
mersed in successive purification 
baths, and finally in dilute solutions 
of glycerol or other softening agents 
which may also flame-proof the film. 
The film is then dried to the desired 
moisture content and sheeted or slit 
into rolls. If moistureproof film is 
desired, a ccating composition is ap- 
plied to both sides of the cellophane. 

General characteristics—Commer- 
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cially, cellophane is the most widely 
avail and least expensive film. 
It is easily fabricated, and especially 
adapte le to high speed automatic 
machinery and to various printing 
techniques. Cellophane is suitable 
for a great many decorative pur- 
poses such as wrappings, ribbons, 
bags, and envelopes. 

Electrical properties of the mate- 
rial permit its use in industrial elec- 
trical equipment. The film serves not 
only as insulation but also as a pro- 
tection against oil and grease. It is 


employed in low pressure molding 
of laminates to prevent the material 
from sticking to the mold, and some- 
times as the agent upon which plas- 
tics are cast. 

By itself or laminated to itself, to 
metal foils, or to various types of 
paper, cellophane affords excellent 
protection for fresh and frozen 
foods, tobacco, textiles, medical sup- 
plies, and metal items. Nestings of 
shredded cellophane serve as a 
decorative protection for fragile 
items. 


CARBOXYMETHYL CELLULOSE 





energy cellulose (cellulose 

glycolate) is composed of a car- 
boxylic acid bound to the cellulose 
molecule by an ether linkage. Upon 
treatment with a fairly strong acid, 
the sodium salt is converted to the 
free acid which is insoluble in water. 
In some cases other salts may be 
useful; the ammonium salt, on heat- 
ing loses ammonia and is thus con- 
verted to the free acid; the addition 
of aluminum, iron, or other heavy 
metal ions converts the sodium salt 
to insoluble compounds. The cellu- 
lose derivative is precipitated from 
solution by ferric chloride, ferrous 
sulphate, stannous chloride, alumi- 
num sulfate, or basic lead acetate. 
Barium nitrate produces a thixo- 
tropic gel. 

This cellulose derivative is com- 
patible in varying proportions with 
many water-soluble plasticizers, 
natural gums, and other film form- 
ers. Highly viscous, stable aqueous 
solutions can be obtained which, 
upon evaporation, leave colorless, 
tough, transparent films. 

General characteristics—Carboxy- 
methyl cellulose is available in three 
viscosity types: low, medium, and 
high. These products can be rapidly 
dissolved in water-ethanol mixtures, 
when the alcohol does not exceed 
50% of the total mixture. Films cast 
from sodium carboxymethyl cellu- 
lose solutions and painted with solu- 
tions of aluminum sulfate, barium 
nitrate, stannous chloride, basic lead 
acetate, ferric chloride, or ferrous 
sulfate are insoluble in water. The 
solutions of sodium carboxymethyl 
cellulose are commonly utilized for 
their thickening properties as vis- 
cosi'y control agents in the prepara- 
tion of latex emulsions, as emulsify- 
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ing agents in the preparation of oil- 
in-water solutions, and as bases for 
ointments, boiler compounds, oil- 
drilling muds, and _ insecticides. 
Other applications for this cellulose 
derivative are as coatings for carton 
board used in the manufacture of 
grease-proof containers for packag- 
ing foodstuffs, and as a beater treat- 
ment to increase the Mullen 
strength of paper. It has proved use- 
ful also for pasting leather, as a 
binding agent for ceramics and cray- 
ons, and as a constituent in water 
paints. 


Recent Developments 

@ A series of thermoplastic formu- 
lations with an ethyl cellulose base 
(Dyform, Rezolin, Inc.) has been in- 
troduced to meet the plastic tooling 
requirements of high-impact metal 
forming with Ceco stamps or drop 
hammers. These formulations are 
easy to melt and cast and possess 
the toughness and dimensional sta- 
bility required for tooling within its 
temperature range. It can be ma- 
chined on standard wood- or metal- 
working equipment. 


@ A silk screening finish for cellu- 
lose acetate plastics (Logoquant 
Series AV-46, Logo, Inc., subsidiary 
of Bee Chemical Co.) is extremely 
resistant to plasticizer migration and 
is flexible. It was developed to solve 
adhesion problems in printing. 


@ Low-cost ethyl cellulose-Vinsol 
resin (Hercules Powder Co.) is be- 
ing used with wood or bark flour for 
compression and extrusion molding 
to produce unusually low-cost items. 
Even injection molding of this ma- 
terial may be possible. This combi- 
nation plastic can be filled with 


wood, clay, or other conventional 
fillers and hold its strength more sat- 
isfactorily than any other polymer. 
The resin may find use in pulley 
wheels for Venetian blinds, curtain 
rollers, and other applications where 
color and high heat resistance are 
not required. 


@ Cellulose acetate butyrate (Mir- 
ro-Brite V153, Coating Products) 
has been added to a line of metallized 
materials available for vacuum 
forming. The butyrate supplements 
metallized cellulose acetate and 
polystyrene for deep drawing. 
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Cold-Molded Organic Plastics 


OLD-MOLDED plastics were 

introduced in the United States 

near the beginning of this cen- 
tury by Emile Hemming. They differ 
basically from the more common 
plastic molding materials in that 
they must be baked after removal 
from the mold to oxidize and poly- 
merize the binder materials. Cold- 
molded plastics fall into two main 
categories based on the types of 
binders employed—organic and in- 
organic or refractory. The organic 
materials are divided into two types 
—bituminous (asphaltic binder) and 
synthetic resin (phenolic binder). 
Inorganic cold-molded 
are discussed in the chapter on In- 
organic Plastics. Asbestos is a com- 
mon filler for all types and the high 
heat resistance characteristic of these 
materials is due to the high per- 
centage of asbestos in the formula. 

Bituminous binder—This binder 
is composed of asphalt, gilsonite, 
stearine pitch, or vegetable pitch 


materials 


blended with oils, such as linseed, 
castor, and tung, to form a varnish- 
like resin. This resin is reduced to 
proper viscosity with solvents, such 
as naphtha and benzene, mixed with 
asbestos fiber, seasoned, ground and 
finally screened. 

Phenolic binder—Phenolic resin 
is treated with a solvent to produce 
a solution of the proper viscosity; 
then it is mixed with asbestos fiber, 
seasoned, ground and screened to 
proper size. Phenolic cold-molded 
materials have better mechanical 
and electrical properties than the 


bituminous group. They are also 
tougher, have better surface finish, 
and lighter colors. 

Processing-production of cold- 
molded plastics is rapid, since the 
composition is squeezed into shape 
by pressure alone. With certain 
types of equipment developed re- 
cently, it is not unusual for this pro- 
duction rate to go as high as 3500 
to 4000 pieces per hour, using the 
conventional materials in a single- 
cavity compression mold. Baking, 
required to set the piece after shap- 
ing, can be accomplished for a large 
number of pieces simultaneously, 
and usually consumes one to several 
days depending upon the size and 
cross section of the piece. On small 
thin pieces the baking cycle may 
be considerably under 24 hr., where- 
as the heavier cross sections may re- 
quire up to 72 hr. When organic 
binders are used, the temperature 
starts at approximately 175° F. and 
is raised in hourly increments of 10 
to 20° to approximately 450° F. 

Ease of fabrication varies accord- 
ing to the type and percentage of 
abrasive components. Mold wear is 
also affected by abrasive content. 
In general, cold-molded articles 
tolerate metal inserts. 

General characteristics — Cold- 
molded articles usually lack the sur- 
face smoothness, gloss, and appear- 
ance that characterize hot-molded 
items. Dimensional differences are 
relatively large. Through modifi- 
cation of compounds and advances 
in processing, improvements have 
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Ided from a phenolic composition 


been made towards stabilizing thes 
characteristics. 

With some of the newer types of 
compounds, dimensional  variatio; 
and design limitations are not sg 
critical. Tensile strength has been 
improved. Baking is not necessary 
unless increased tensile strength js 
essential, or accelerated setting js 
desired. Color range has _ been 
greatly broadened. Mold wear has 
been reduced. New free-flowing 
powders are adaptable to rotary 
presses, and small pieces can be 
pressed up to 300 per minute. Some 
materials require pressures of 20,- 
000 to 30,000 p.s.i. 

Phenolic compositions surpass bi- 
tuminous types in both mechanical 
and electrical properties, and can be 
made with a finish that is at least 
comparable to that obtained in hot 
molding. Both types exhibit resist- 
ance to high heat and most alkalies 
and solvents, and are non-toxic and 
relatively low in cost. Most of these 
compositions are molded on hydrau- 
lic presses supplied with oil pressure 
ranging from 2000 to 4000 p.s.i. The 
somewhat soft pieces are seasoned 
on perforated trays at room tem- 
perature before baking. Sometimes 
metal clamps, weights, or shrink 
blocks maintain shape during baking 

Applications — Cold-molded or- 
ganic plastics find applications in 
many electrical products, such as 
connector plugs, switch bases, at- 
tachment plugs and caps, sockets, 
outlet covers, and handles and knobs 
for heating appliances. 
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Coumarone-Indene, Petroleum, 
an Polyterpene Resins 


by P. O. POWERS* 


Coumarone-Indene Resins 

HE term “coal tar resins” is 
] probably more descriptive of 

these resins since coumarone is 
a minor constituent, and styrene, its 
homologs, and cyclopentadiene and 
indene homologs are also used in 
these resins. The starting materials 
are fractions from coke oven dis- 
tillates and gas plants. These frac- 
tions are refined and polymerized. 

A wide variety of resins of desired 
properties are made by proper 
choice of starting materials, catalyst, 
and conditions of polymerization. 

The resins vary in color from dark 
to pale yellow, and from soft low 
melting resins to materials melting 
above 150° C. They become less 
soluble as the degree of polymeriza- 
tion increases, and the polymers 
of the homologs are more soluble 
than the polymers of indene or sty- 
rene. All of these resins are soluble 
in aromatic hydrocarbons or in 
aromatic naphthas, but the higher 
melting resins are not miscible in all 
proportions with paraffinic naphthas. 
Coumarone-indene resins are of- 
fered in solid form, and the harder 
resins are also available in flake 
form. Many of these resins are also 
obtainable in solution in hydro- 
carbon solvents. The 100 melting 
point varieties are perhaps most 
widely used; the 70 and 115 melting 
types are also popular. There is a 
trend for large users to take hydro- 
carbon resins in molten form. 

Since the coal tar resins contain 
some unsaturation, hydrogenation 
has been employed to give cyclo- 
aromatic resins. These resins are 
more readily miscible with waxes 
and are relatively stable to light. 

Alcohol-soluble resins are pro- 
duced by condensing the resin for- 
mers with cresols. These resins also 
have greater compatibility with polar 
Pol} ners than coal tar resins. 


*Penns,!vania Industrial Chemical Corp. 


Applications — Coal tar resins 
have excellent resistance to water 
and alkalies; they are often incor- 
porated in drying oils to impart 
these properties to varnishes and 
enamels. Since there is no great 
reactivity between the resin and oil, 
addition of the resin can be made as 
a chill back or added in solution 
after the oil is cooked. However, 
better compatibility has, in some 
cases, been attained by adding the 
resin to the oil in the varnish kettle. 

Aluminum vehicles require non- 
polar materials for satisfactory leaf- 
ing, and coumarone-indene resins 
are widely used for this purpose. 
Concrete sealers, flat wall paints, 
and wall primers also contain coal 
tar resins. Concrete is often cured 
with a waterproof membrane to pre- 
vent volatilization of water, giving 
a better and less porous concrete. 
Coal tar resin solutions, usually di- 
lute, have been used. 

Asphalt tile in its lighter and 
darker colors uses coal tar resins 
as binder ingredients. The alkali 
and water resistance of the coal tar 
resins coupled with their ready 
themoplasticity makes them well 
suited for this use. 

Coal tar resins blend readily with 
natural or synthetic rubbers. The 
softer grades are frequently em- 
ployed and can be used with the oil- 
resistant rubbers as softeners and 
tackifiers. The harder varieties have 
a reinforcing effect with GR-S, 
particularly noticeable in stocks that 
do not contain carbon black. 

Coal tar resins are widely used 
with other resinous materials to 
serve as processing aids, reinforcing 
agents, or extenders. Since they are 
less expensive than most other 
resins, savings can often be accom- 
plished without much loss in quality. 


Petroleum Resins 
Petrochemicals are of increasing 
importance in the chemical field, and 
hydrocarbon resins are one of the 
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important petrochemical materials. 
There is a rather widespread belief 
that petroleum derived resins are 
entirely different from coal tar res- 
ins. This is not necessarily true 
since most, if not all, of the resin- 
forming materials in coal tar can 
also be produced from petroleum 
by proper control of cracking condi- 
tions. There is a noticeable trend 
to produce resins from petroleum 
that are adapted for particular uses; 
these have the desirable properties 
of coal tar resins and also other 
valuable properties not possessed by 
these resins. In addition, streams 
may be blended to produce new and 
improved resins. 

The petroleum resins usually are 
offered as light colored resins having 
melting points up to 110° C. (Ball 
& Ring). Petroleum resins are gen- 
erally more readily soluble than the 
coal tar resins and are miscible with 
paraffinic solvents. They are readily 
thermoplastic and are often used 
with other more highly polymerized 
materials, such as synthetic and nat- 
ural rubbers and the drying oils. 

There is no single source of supply 
for petroleum resins; the starting 
materials are often a by-product 
from deep-cracking operations, al- 
though oils have been cracked to ob- 
tain their resin formers. Such prod- 
ucts vary considerably with the feed 
stock and the conditions of crack- 
ing. The resins will have widely 
different properties depending on 
the raw materials, the extent to 
which they are refined, and the con- 
ditions of polymerization and recov- 
ery of the resin. 

Petroleum resins cover a consid- 
erable range of materials from very 
dark to pale yellow resins, from 
soft balsams to hard resins of 100° C, 
melting point and higher. The harder 
varieties are available in flake form. 
They may be quite highly unsatu- 
rated or only slightly so. The iodine 
value has often been used as a meas- 
ure of unsaturation, but this value 


























FOR THIRTEEN YEARS 
IC POLYESTER RESINS 


have served the needs of the plastics fabricator 
with 


® Light Stable Resins 
® Matched Metal Mold Resins 


® Fire Retardant Resins 


®@ Flexible Resins 
® Potting Compounds 
®@ Filled Resins 


® Casting Impregnating Resins 
. scm ; 
cemigating Rests ® Color concentrates, 
activators, inhibitors and 


®@ Architectural Resins other accessories 


® Hand lay-up Resins 


USERS OF IC POLYESTER RESINS 


receive an extra dividend in courteous, efficient 
technical service. When you buy Interchemical, you 


buy experience. 


Send for your copy of 


the Technical Bulletin on 


SPRAYING INSULATION — IC POLYESTER RESINS 
POURING GASKETS 
WITH 


A vinyl-base foam plastis that foams under heat at atmospheric pressure 
IC VYNAFOAM may be sprayed on air condition- form gaskets for containers or industrial equip- 
ing or refrigeration equipment, business ma- ment and appliances. It may be cast in continuous 
chines, hollow metal doors, duct work, etc. to sheets to form a resilient backing for plastic 


deaden sound or vibration or to insulate against sheeting or fabric. It may be poured in molds to 


heat or cold. It may be exrtuded or poured to form arm rests, cushions, etc. 


Send fx y¢ py tthe Tech | Bulletin on IC VYNAFOAM 
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um resins find uses in the 
ids as do other hydrocarbon 
[he demand for the coal tar 
as far exceeded the supply, 
troleum resins have been de- 
| during the last decade that 
are successfully used in all the fields 

n which coal tar resins are used. 
Where a very high degree of aromat- 
icity is essential, coal tar resins are 
still indicated. 

In the paint and varnish field the 
highly unsaturated petroleum resins, 
both in the dark and paler varieties, 
have been used with drying oils in 
preparation of varnishes. Since these 
insaturated resins apparently com- 
bine with the oils to a limited extent 
on cooking, they are often added in 
the varnish kettle. The less saturated 
resins are also used in varnishes for 
improving water resistance, gloss, 
and drying time. Since they possess 
little reactivity with the oils, they 
can be used as chill backs or as cold 
cuts. In general, the color stability of 
these petroleum resins is a consider- 
able improvement over the coal tar 
resins, 

In the mastic floor-tile field, for 
both dark and light colored patterns, 
petroleum resins have found wide- 
spread acceptance. The large in- 
crease in this field in recent years 
has been made possible by the de- 
velopment of petroleum resins. Plas- 
ticizers from petroleum sources have 
also been developed for this field. 
The more soluble petroleum resins 
cannot be used satisfactorily in the 
asphalt tile field unless reinforcing 
resins are also used. 

Petroleum resins are widely em- 
ployed in rubber compounding. In 
this field resins are supplied from 
soft to hard brittle grades and from 
dark to pale colors. They are used 
with natural and synthetic rubbers. 
With GR-S the addition of proper 
resins improves tensile strength, cut 
growth, and other physical proper- 
ties, often quite spectacularly in non- 
black stocks. 

Special petroleum resins have 
been developed to give the desired 
properties for various applications 
in adhesives and saturants. 


The petroleum resins, in general, 
are more readily soluble in hydro- 
carbons and drying oils than are coal 
tar resins. They are soluble in petro- 
leum and coal tar hydrocarbon sol- 
vents and in chlorinated hydrocar- 
bons. They are not soluble in lower 
alcohols or ketones. 


Terpene Resins 

Polyterpene resins have become 
firmly established in the last decade 
among the hydrocarbon resins be- 
cause of a unique combination of 
properties. They are readily soluble 
in all hydrocarbon solvents, miscible 
with many resins, and possess good 
light and heat stability. 

They are produced by the catalytic 
polymerization of beta-pinene which 
is separated from gum or sulfate tur- 
pentine. Alpha-pinene can be used 
as a source of resin, but the prop- 
erties are somewhat inferior. 

Commercial polyterpene resins are 
lower in density than the coal tar or 
most petroleum resins. Recent im- 
provements in manufacturing meth- 
ods have resulted in better and 
lighter colored resins. Grades melt- 
ing from 10 to 135° C. (Ball & Ring) 
are produced. The harder varieties 
are available in flake form. They are 
entirely hydrocarbon and contain no 
saponifiable materials. 

The terpene resins are used with 
drying oils in varnishes. Such var- 
nishes made with tung oil have ex- 
ceptional heat resistance. The vehi- 
cles containing terpene resins have 
good color retention. The terpene 
resins are also used in aluminum 
paints. 

Polyterpene resins are compatible 
with many waxes and may be used 
in emulsion waxes. They are com- 
patible with polybutenes, chlorina- 
ted and cyclized rubbers, and long- 
oil alkyds. They are used in concrete 
curing compounds when a pale solu- 
tion is required. Since polyterpenes 
blend readily with natural and syn- 
thetic rubbers, they are used in rub- 
ber compounding and widely em- 
ployed in adhesives. Since these 
resins are non-toxic, they can be 
employed in food packaging. They 
are popular in  pressure-sensitive 
adhesives, where tack, light color, 
and stability are advantageous. 


Recent Developments 
@ A petroleum resin (Piccopale, 
Pennsylvania Industrial Chemical 
Corp.) totally devoid of aromatic 
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structure is finding uses in many new 
fields. In the paper industry it has 
found applications as a saturant for 
corrugating medium and as a sizing 
agent. This new resin is compatible 
with polyethylene in all proportions 
and is a useful processing aid. Emul- 
sions of this resin are useful in paints, 
particularly in combination with 
high styrene copolymer latices and 
polyvinyl acetate emulsions. 


@ Two new resins offered this year 
(Inkovars and Cyclovars, Pennsyl- 
vania Industrial Chemical Corp.) 
are unusual in that they are neutral 
hydrocarbon resins of high melting 
point (150° C. Ball & Ring and 
higher), yet they possess complete 
miscibility with paraffinic solvents 
and with waxes. The Inkovars have 
been especially developed for use in 
the printing ink field and are adapted 
to heat set and lithographic inks. The 
Cyclovars are used particularly with 
waxes. They can be blended in any 
ratio with paraffinic, microcrystal- 
line, carnauba, and many other nat- 
ural waxes. 


@ There has been considerable em- 
phasis placed on cyclopentadiene 
resins in recent months. These resins 
are unsaturated and are principally 
used with drying oils in preparation 
of varnishes. Both light and dark col- 
ored varieties of these resins are 
available. 
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Epoxy Resins 


by F. S. SWACKHAMER* 


HESE versatile synthetic resins 

were first manufactured in the 

United States about 1947. There 
is now sufficient capacity to manu- 
facture about 30,000,000 Ib. a year. 

The epoxy resins are based, as 
their name implies, on one of sev- 
eral epoxy compounds. The most 
familiar are the reaction products of 
polyphenolic compounds, of which 
bisphenol-A is the most widely used, 
and an epoxy compound, principally 
epichlorohydrin. The unmodified 
resins can be cured with a variety 
of hardening agents of both the 
amine and acid type, or can be es- 
terified with fatty acids to produce 
varnish-type vehicles. 

The cured resins exhibit an un- 
usual balance of properties, which 
include good flexibility, adhesion, 
chemical resistance, low shrinkage, 
and good electrical and physical 
properties. 

Epoxy resins are widely used in 
protective coatings for appliances, 
plant structure and equipment, cans 
and drums, gym floors, and a host of 
other hard-to-protect surfaces. They 
firmly bond most metals, ceramics, 
glass, plastics, and hard rubber, and 
hence may be used in the formula- 
tion of adhesives, cements, sealers, 
and caulking compounds. The excel- 
lent wetting power of these resins 
makes possible their combination 
with many types of fillers, princi- 
pally glass fibers, for the formation 
of reinforced plastics items. They 
may be used to encapsulate elec- 
tronic circuits, to make plastics tools 
and dies, and to stabilize polyvinyl! 
chloride and other polymers. 


Surface Coatings 


Although the use of epoxy resins 
has grown rapidly in non-coating 
applications, the major portion of the 
resin produced today goes into the 
protective coating industry. Paints, 
varnishes, and enamels formulated 
from epoxy resins have improved 
the durability and increased the cor- 
rosion resistance of a variety of fin- 
ishes, They were used at an early 


* Manager, Resins and Plastics Dept., Shell Chemi- 
cal Corp. 


456 


stage of their development for op- 
timum resistance to alkalies and de- 
tergents on automatic washing ma- 
chines. Their chemical resistance has 
provided them a ready entree into 
the drum, tank, and tank car lining 
fields, where they are widely used 
in combination with phenolic resins. 
These linings will resist a broad 
range of chemicals and have in- 
creased the versatility of the con- 
tainers they protect. A line of do- 
mestic and industrial evaporative 
coolers uses an epoxy coating to 
eliminate the corrosion caused by 
constant contact of the cooler parts 
with water. Metal furniture used 
both indoors and outdoors in hot, 
dry climates or in areas of high hu- 
midity and salt air along the coast 
is protected by epoxy resin finishes. 

The use of epoxy-containing fin- 
ishes is helping a growing number 
of companies to lower maintenance 
costs since they substantially reduce 
the frequency of repainting and in- 
crease the degree of protection. 
Dairies, off-shore drilling rigs, and 
DDT plants are outstanding exam- 
ples of spots where the chemical re- 
sistance of the resins has been used 
to good advantage. 


Potting and Casting 


Considerable progress has been 
made in the last year on the use of 
epoxy resins for encapsulating elec- 
tronic circuits; casting rods, sheets, 
and tubes; and making plastic dies. 
Many of these forward strides have 
been due to the development of new 
curing agents. An amine curing 
agent is now available that cures at 
160 to 300° F. in 15 min. to 2 hours. 
If desirable, properties can be im- 
proved by post-curing. The new 
system has a heat distortion point of 
over 300° F. and a 60-cycle power 
factor of 0.5% at 77° F. and 0.8% at 
257° F. The dissipation factor at 
1000 cycles varies from 0.012 at 77° 
F. to 0.01 at 261° F. 

Potting with epoxy resins is now 
well past the experimental stage and 
hundreds of thousands of small audio 
transformers have been commercial- 
ly encapsulated in these resins. 

Castings cured with hexachloroen- 
domethylenetetrahydrophthalic an- 


hydride have been made th:: have 
a heat distortion point of 18 C. 4 
good power factor, are sel! extin- 
guishing, are inert to man ans- 
former oils, and have a stable ielec- 
tric constant. Preliminary heat 
aging data indicate a weight loss of 
the order of 0.2% after 40 
160° C. in circulating air. 
Another phase of casting is the 
use of epoxy resin draw and forming 
dies for sheet metal working on , 
production basis. The excellent di- 
mensional stability, adhesion, impact 
resistance, and toughness are the 
properties that warrant this use 
Draw dies have been constructed 
not only for prototype work but also 
for production forming of automo- 
tive parts. Certain of these dies have 
performed in excess of 60,000 times 
without need of repair. It appears 
that epoxy resin dies and die com- 
ponents may replace metal ones to 
obtain lower initial cost and lower 
maintenance cost, making frequent 
style changes less expensive. 


lays at 


Laminates 


The same epoxy systems that are 
finding use in potting and casting 
applications have been adapted for 
the manufacture of plastic laminates. 
The usual reinforcing agent is glass 
fiber in one form or another. These 
are now being used on a commercial 
basis in the production of printed 
circuits, laminated tools and jigs, 
ducts, liquid storage tanks, and a 
variety of other applications. 

By using epoxy resins, a copper 
glass-fiber laminate can be made in 
one pressing, since the resin exhibits 
good adhesion to copper. The lami- 
nate has good electrical properties, 
is easily machined, and is unusually 
resistant to the etching solutions 
used during the removal of un- 
wanted copper in the production of 
printed circuits. 

Laminates can now be readily pre- 
pared that have ultimate flexural 
strengths as high as 75,000 psi. 
dropping only to 57,000 p.s.i. at 300 
F., and that retain 47,000 p.s.i. after 
300 hr. at 400° F. Even after boiling 
in acetone, the flexural strength 
may be as high as 82,000 p.s.i., and 
after 3 hr. in boiling water, as high 
as 76,000 p.s.i. They have retained 
their physical characteristics almost 
intact after 90 days’ immersion in 
70% and 3% sulfuric acid, 10% hy- 
drochloric acid, glacial acetic acid. 
50% and 1% sodium hydroxide, ace- 
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and a , 
to the size and shape of the end part. 
sopper 
ade in : 
chibits FLAME-RESISTANT LAMINATES 
lami- These materials provide all the basic advantages of 
erties, P : . 
paper-base laminates plus flame-resistance. They 
sually P — 
2g were developed for use in applications that nor- 
utions , ‘ 
mally would require melamine or glass polyesters. 
- “Tepee” tests of 3/16” gauges show material is self- 
lon ol : ee ‘ : 
extinguishing in from zero to eight seconds. 
y pre- 
exural 
If you are looking for a material that has “something 
p.S.1 more,” get in touch with Rogers. Write us Dept. PE, 
t 300 Rogers Corporation, Rogers, Conn., for technical data. 
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tone, ethylene dichloride, methy] 
carbitol, jet fuel, high octane gaso- 
line, and a number of other chemi- 
cals. Compressive strength at room 


temperature is as high as 59,000 p.s.i. 


Adhesives 

Epoxy resins have long been used 
in the formulation of adhesives for 
bonding metal, glass, ceramics, plas- 
tics, rubber, and wood. Although 
they can be cured at room tempera- 
ture, optimum properties are gener- 
ally developed when the resins are 
cured at higher temperatures. They 
are currently being used in aircraft 
construction for a number of appli- 
cations. Sandwich-type radar trans- 
mission screens in which aluminum 
honeycomb is used is one outlet, and 
another application is in the con- 
struction of wing flaps. Adhesives 
can be applied by brushing, rolling, 
spraying, and dipping. Curing time 
and temperature depend on the type 
of adhesive used, but will range from 
350° F. for 15 min. to room tempera- 
ture for 4 hours. Using the test 
methods described in USAF. 
Specification 14164, tensile shear 
strength of 3200 p.s.i. can be obtained 
at room temperature; shear strength 
at 180° F. may be as high as 3100 
p.s.i., and at 250° F. 1200 p.s.i. Bonds 
exhibit good strength even at low 
temperatures, having a tensile shear 
of 2600 p.s.i. at —70° F. After 200 hr. 
at 180° F., the tensile strength is 
2200 p.s.i. The bonds are resistant to 
a large number of chemicals, com- 
parable to castings and laminates. 


Stabilizers 

Epoxy resins also find use as sta- 
bilizers for polyvinyl chloride and 
certain other chlorinated polymers. 
An epoxide ring readily absorbs the 
hydrochloric acid given off during 
the degradation of the polymer. The 
epoxy stabilizers are generally used 
with barium and cadmium, but may 
be used alone where non-toxic prop- 
erties are required. 


Recent Developments 


@ Recent formulations of epoxy 
resins exhibiting unusually good 
physical properties have been de- 
veloped (General Electric Co.) for 
use in the coating, casting, molding. 
and laminating fields. The cured 
resin has a heat distortion point of 
180° C. and a power factor ranging 
from less than 0.5% at 25° C. to 0.2% 
at 150° C. It is instantaneously self- 
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COURTESY PHOTOCIACUITS Conp 


Among new uses for epoxy resins are printed circuits for use in miniaturized and 
unitized electronic components. Epoxy resins have high dielectric strength under extreme 
conditions of temperature and humidity. They can be cast at relatively low tempero- 
tures. Cure can be completed at 150° F. in less than two hours 
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Liquid potting formulations based on 
epoxy resins provide air-tight seals 
with high mechanical strength for as- 
semblies of small, delicate electronic 
instrument components 


~ 
Pl 


COURTESY SHELL CHEMICAL CORP. 





extinguishing, has a dielectric con- 
stant that is unchanged at tempera- 
tures up to 150° C., and has greatly 
decreased curing schedules. 


@ Cast epoxy bobbins are now being 
used for precision wire-wound re- 
sistors. Epoxy resins are used to en- 
capsulate them after winding. Cast 
stock is also available in the form of 
rod and sheets that have a heat dis- 
tortion point of 126° C. (Hysol, 
Houghton Laboratories, Inc.). 


@ A new type of epoxy resin (Epi- 
phen ER-823, Borden Co.), not based 
on the usual epichlorohydrinbisphe- 
nol-A condensation, has been devel- 
oped. It is a viscous amber-colored 


resin 100% reactive and is of par- 
ticular interest for bonding, lam- 
inating, and casting. 


@ Air-control nozzles for steam lo- 
comotives have been made from 
glass-reinforced epoxy resin. The 
nozzle has a diameter of 4 ft. on the 
outside and stands almost 4 ft. high. 
(Nozzles made by Westinghouse of 
Araldite resin, Ciba Co.). 
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panels to decorative partitions 
for home and office... 
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POLYESTER RESINS 





























Prrrssunaers SELECTRON Poly- 
ester Resins are playing an impor- 
tant part in the devel ent of new 
materials for building and decorating. 
They are being used in the making of 
clear and colorful panels that have a 
wide range of applications—from 
sidelights and skylights of green- 
housestodecorative partitionsthatadd 
sparkle and beauty to office or home. 


SELECTRON Resins give these panels 
unusual weather resistance, easy mold- 
ability and exceptional light stability. 
Reinforcing fillers give them ex- 
ceptional strength with low weight, 


impacttoughness and dimensional sta- 














SELECTRON Resins offer almost end- 
less possibilities to alert, progressive 
manufacturers. If you are designing 
a new product—or redesigning one 
you are now making—SELECTRON 
may help you make it lighter, stronger, 
more durable and, probably, at lower 
cost.We'd be glad to have one of our 
engineers discuss your problems with 
you without cost or obligation. 

Send For FREE Booklet! 


IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 


are now ready 


for a 
thousand 
new uses! 





| test a few products in which 
| Pittsburgh SELECTRON Resins 
are now used — 


Aircraft structural parts 
Radomes for electronic equipment 
Life floats 
Ballistic panels 
Helmets 
Boat hulls 
Machinery housing and guards 
Trays 
Tote boxes 
Food lockers 
Garbage pails 
Baskets for automatic dishwashers 
Baskets for automatic washers 
Wash tubs 
Tool chests 
Shipping containers 
Instrument cases 
Laundry hampers 
Kitchen containers 
Fishing rods 
Sinks 
Street signs 
Traffic signs 
Fluorescent light fixtures 
Television cabinets 
Loudspeaker housings 
Gas meter housings 
Structural panels for 
offices and homes 
Door and transom lights 
Awnings and canopies 
Greenhouse panels 
Skylighting 
Molded chairs 
Prefabricated houses and garages 
Truck bodies 

















TYPE, RIGID 
STYRENE CONTENT, 25% 
viscosiTy AT 25° c, 
cps, 2700 
Also available in a light 
stable grade (AROPOL 7100Ls). 


AROPOL 
/100 


For matched- die molding 


Offers outstanding mold 
release, exceptional flow 
and fast cure. Makes possible 
faster press cycle, increased 
production, fewer rejects. 


Five new polyesters 
created for special needs 
of plastics industry 


Uniformity in constants and performance is the 
chief feature of these unique polyesters developed 
specifically for use in today’s reinforced plastics 


All of these resins are in commercial 


market 


TYPE, RIGID 
STYRENE CONTENT, 25% 
viscosity AT 25° c, 
cps, 2700 


AROPOL 
7110 


For general molding use 
including hand lay-up 
A rigid resin of high 
chemical resistance 
especially suitable for use in 
manufacture of boats, chemical 
tanks, fume ducts, etc. 


TYPE, RIGID 
STYRENE CONTENT, 25% 
viscosiTy AT 25° c, 
cps, 2700 


AROPOL 


BtUES 
For corrugated sheeting 


An outstanding resin of the 
rigid type, bringing 
excellent light stability properties 
to the manufacture of 
corrugated sheeting. 


production at ADM’s Newark resin plant, the largest 


and most modern resin plant in the world, and at 


modern ADM resin plants in Minneapolis, 
Los Angeles and Toronto. 


ADM’S TECHNICAL STAFF, backed by extensive 
research and development facilities, is ready to help 
you select the right AROPOL for your work . . . to 
help you with formulation and production problems. 
Contact nearest ADM representative. No obligation 


CYPE, FLEXIBLE 
STYRENE CONTENT, 25% 
viscosiITy AT 25° c, 
cps, 300 
Miscible with styrene 
monomer and all Aropol 
polyesters. 


AROPOL 
/300 


For flexible plastics 


A flexible type to blend 
with rigid resins. 
Imparts toughness and flexibility, 


builds shock and impact resistance. 


Permanently flexible. 


TYPE, RIGID 
STYRENE CONTENT, 25% 
viscosiITy AT 25° c, 
cps, 2700 
Also available in a light 
stable grade 

(AROPOL 7200Ls). 


AROPOL 
/200 


For flame resistant plastics 


A rigid resin of exceptional 
flame resistance plus 
high resistance to heat 
distortion. Usable in both matched- 
die molding and 
hand lay-up. 


NEW TECHNICAL BULLETIN containing 
complete data on these new polyester 
resins now available. Wire, write or phone 
Archer-Daniels-Midland Co., P. O. Box 
839, Minneapolis 2, Minn. (Atlantic 2112) 


Marcher: 
DP aniels- 


Mi idiand co. 


Offices in all principal cities et 


Minneapolis 2, Minnesota 









































CHEMICAL 





Unaffected by 
common solvents, 
Zz Y : x = ... alkalies, dilute 
: mineral acids and 
most organic acids 


Completely inert to 
all chemicals and 


solvents normally 
: § = al ai es >» encountered in 
F industry. Unaffected 
by water. 


Excellent chemical 
ALATHON cabaiain resisions. 


Resistant to dilute 
alkalies, many 
= Ss Cc a 2 strong acids and 


other chemicals. 


*"Zytel” is the new trade-mark for Du Pont nylon resin. 
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MECHANICAL 






ELECTRICAL 


STRUCTURAL 


Vom parative Characteristics Chart 


DECORATIVE 





Tough and resilient 
at low temperatures. 
Requires little or 

no lubrication. 
Resists abrasion. 


Good dielectric 
preperties at 
commercial power 
frequencies. 


Strong and durable. 
Good form stability. 
Light in weight. 


Good color stability. 
Attractive texture. 





Tough over extreme 
range of temperatures 
up to 500°F. 
Von-adhesive. Lou 
friction coefficient. 
Self lubricating. 
Resists eroston. 


Outstanding in all 
electrical properties 
at all frequencies. 


Tough and resilient 
Resistant to impact. 
Impervious to 
weather. 


Can be colored. 





Tough and flexible 
over wide range of 
temperatures. 


Excellent dielectric 
properties over wide 
frequency and 
temperature range. 


Good strength and 
toughness. Free from 
taste, odor and 
toxicity. Resists 
weather. Resists 
impact. Very light 
weight. 


Easily colored. 
Attractive 
translucent texture. 

















Rigid. Good 
dimensional 
stability. 





Good dielectric 
properties at all 
commercial power 
frequencies. 





Resists weather. 
Shatter resistant. 
Good dimensional 
stability. Light in 
weight. Free from 
taste, odor and 
toxicity. 





Transparent. 
Available in range 


and “‘pipes”’ light. 
Unusual beauty. 








ADVANCED PRODUCT 
DESIGN WITH 

DU PONT 
ENGINEERING 
MATERIALS 





PROPERTIES CHART 
OF DU PONT 
ENGINEERING 
MATERIALS 
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Unaffected by 
common solvents, 

Zz Y By = ae alkalies, dilute 
mineral acids and 

; ; most organic acids 


Completely inert to 
all chemicals and 


- = = a oO NJ solvents normally 


encountered in 
industry. Unaffected 
by water. 


Excellent chemical 
yo ye oe alinane onictean. 


Resistant to dilute 
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es LU C 18 = strong acids and 


other chemicals. 











*"Zytel” is the new trade-mark for Du Pont nylon resin. 
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Excellent dielectric 
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frequency and 
temperature range. 
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weight. 
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Resists weather. 
Shatter resistant. 
Good dimensional 
stability. Light in 
weight. Free from 
taste, odor and 
toxicity. 











Transparent 

Available in range 
of colors. Transmits 
and “pipes” light 


Unusual beauty 
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| DU PONT I VIEL RESIN 


DESCRIPTION—“Zytel”’ is the Du Pont trade-mark for a 
versatile group of long-chain synthetic polymeric amides exhibit- 
ing extreme toughness and strength. 

These resins are available in various molding powder composi- 
tions, each with a different combination of useful properties 

The most widely used, general-purpose ‘‘Zytel’’ nylon molding 
powder composition is ‘‘Zytel’’ 101, with the highest tensile and 
impact strength, the greatest heat resistance, and ease of molding 
and machining. Other compositions differ primarily in heat- 
resistance, flexibility, fluidity at molding temperatures, and chemi- 
cal resistance. Properties of the more important grades of ‘‘Zytel” 


are mentioned generally below, and more specifically in the 





properties chart on pages 14 and 15. 

“Zytel” is solid granular material, cube-cut to 4" x %"’ x %", 
or chopped to a granulation of 3%"’. 
PROPERTIES—Products molded from “Zytel’ feature 
toughness, abrasion-resistance, form stability at high temperatures, 
strength in thin sections, lightness in weight, and chemical resis- 


tance. They maintain high impact strength down to sub-zero 


temperatures, with excellent flexibility even below —60° F. A high 


hardness value, together with a low coefficient of friction, contrib- 
utes to its excellent abrasion resistance. In molded mechanical 


parts, for instance, ‘‘Zytel’”’ provides quiet operation either with 
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tle or no lubrication. Articles molded of “‘Zytel”’ are unaffected 
most ordinary solvents and chemicals (soluble in molten phenol 
und hot formic acid 
High temperature “Zytel’’ molding powders are crystalline 
iaterials with relatively sharp melting points and low viscosity 
when molten (like that of a light lubricating oil). These materials 
are form stable above 400° F. However, they are not usually recom- 


mended for continuous operation above 250° F. 


APPLICATIONS — Because of its unique combination of 
properties, “‘Zytel’”” has many applications as an engineering 
material. ‘“Zytel” affords cost savings due to high speed injection 


molding, superlative performance, and lightness in weight, which 


gives more parts per pound. 

Molded “Zytel’”’, for example, because of its inherent impact 
resistance, resilience, toughness and bearing characteristics, is used 
in all types of mechanical parts—bearings, gears, cams, rollers, 
spools, worms, worm wheels, bushings, and hundreds of others— 
across such representative industries as textile, automotive, air- 
craft, household appliances, electrical, and business machines. 

In electrical applications, where ‘‘Zytel” is used for molded 
components or jacketing for wire and cable, its mechanical 
strength and heat resistance, coupled with good insulating char- 


acteristics, give outstanding results. 





The fact that molded ‘‘Zytel’’ requires little or no lubrication in 
use is of great value in textile industry machinery, for instance, 
where cloth or yarn oil spotting is a constant problem 

Its maximum general service temperature is about 250° F. This 
fact, in conjunction with physiological inertness, permits molded 
“Zytel’” to be used advantageously in such diverse items as 
hypodermic needles, combs, buttons, tumblers, zippers and toys, 


which may be sterilized by boiling in water 


FORMING AND WORKING—“Zytel” may be injec- 
tion molded or extruded. The material may readily be molded 


around metal inserts. Some of the “‘Zytel’’ molding powders may be 


applied from solution to wire, with or without primary insulation, 
or to shaped articles 

In any necessary after-working operations, “‘Zytel’’ may be 
machined easily to close tolerances with standard equipment. 
It may be drilled, reamed, sawed, turned, threaded, blanked, 
punched, finished, and cemented. Machining operations are com- 
parable to those for brass. 

In sintering processes, ‘‘Zytel’’ is uniformly blended with fillers 
to obtain specific thermal and hygroscopic expansion properties, 


or special electrical characteristics. 
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FFLON TETRAFLUOROETHYLENE RESIN 


DESCRIPTION —"“Teflon” is the Du Pont trade-mark fo; 
tetrafluoroethylene resin—an engineering material offering many 
opportunities to exploit a uniquely versatile combination of « lec- 
trical, chemical, and thermal characteristics. 

“Teflon” is supplied in the form of a general purpose molding 
powder consisting of granular particles about 30-mesh in size and 
in aqueous solutions. The solid powder is suitable for molding and 
extrusion processes. Forms such as tape, sheets, rods, cylinders 
coated wire, coated fabrics, laminates, and custom molded parts 


are available from processors of ‘“Teflon.”’ 


PROPERTIES —“Teflon”’ is inert to virtually every commer- 
cially employed chemical or solvent, regardless of temperature 
Only molten alkali metals, chlorine trifluoride, and fluorine, at 


elevated temperatures and pressures, attack ‘Teflon.’ This 


extreme inertness allows the incorporation of “Teflon’”’ in designs 


where formerly the best available material was unsuitable. This is 
particularly important in the chemical, petro-chemical and 
allied fields. 

Teflon” features exceptional thermal stability. It is suitable 
for use at extreme service temperatures ranging from a high ol 
500°F. to —450°F. 

Relatively flexible, “Teflon” also has good impact strength 
over a wide range of temperatures. It is exceedingly tough as 
demonstrated by its high elongation. 

Teflon” offers excellent possibilities for the electrical design 


engineer. Its power factor remains extremely low over the entire 
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pectrum. Volume resistivity is very great even after prolonged 
vater immersion. Surface resistivity remains high even under 
xposure to saturated water vapor. ‘“Teflon’’ does not “‘track’’ on 
xposure to an arc. Dielectric strength is high over a considerable 
emperature range 

Of particular interest is the greasy, wax-like texture of ‘“Teflon.”’ 
No materials, even those of a sticky, or viscous nature will stick 
fast to its surface. This non-adhesive quality is related to its low 
oefficient of friction—kinetic coefficients of 0.04 and under 
have been measured. 

‘Teflon” is nonflammable, and has zero water-absorption by 
ASTM test D570-42. It is completely unaffected by sunlight or 


yutdoor weathering. 


APPLICATIONS —The combination of high electrical, 


chemical, thermal and mechanical properties makes ‘‘Teflon” 
ideal for use in high-frequency, high-temperature and some high- 
voltage applications; in applications where miniaturization and 


compactness of design are essential; and for uses where equipment 


s exposed to corrosive action. Specific electrical uses include 
insulation and molded parts for all types of motors, transformers 
and other equipment; coaxial cables for radar and television; 
dielectric in capacitors, for example. 

Its extreme chemical inertness, resiliency and toughness, recom- 
mend ‘‘Teflon” for use in gaskets, packings, and component parts 
of pumps, agitators, mixers, etc. and for valve seats and discs. 


In some such cases, “Teflon” is the only material that can be 





















used successfully over any period of time. Since it is unaffected by 
corrosives, the use of ‘Teflon’ greatly enlarges the range of 
materials a given piece of equipment can safely handle, reduces 
maintenance costs and down time, and often permits simplifica- 
tion of design. 

The non-adhesive quality of ‘‘Teflon” is utilized in a number 
of applications where sticky materials are handled, such as dough 
and candy. In addition, it is employed to eliminate product 
sticking in equipment used for the preparation of paint, in process 
machinery and molds in the rubber and plastics industries, in heat- 


sealing packaging equipment, and numerous similar applications. 


FORMING AND WORKING — Conventional molding 





and extrusion techniques used with other resin materials are not 
applicable to ‘‘Tefion,”’ because it does not melt and flow. ‘“Teflon”’ 
is molded by a modification of compression molding techniques, 
consisting of cold preforming and sintering at high temperatures 
A number of new processing techniques have been developed 
extrusion of molding powder in heated dies fed by either a screw 
or reciprocating ram; extrusion of thin sections from a lubricated 
**Teflon”’ paste; and production of tape and coated wire by calen- 
dering. Complex articles are made by machining rods or tubes 

As a dispersion, ‘“Teflon” can be applied to surfaces by dipping 
or by spraying the dispersion onto the surface being coated, and 





then drying and fusing at elevated temperatures 





LATHON aie 


DESCRIPTION —“‘Alathon” is the Du Pont trade-mark 
given to polyethylene resin—one of the lightest of commercially 
available resins, with a specific gravity of 0.92. “‘Alathon’”’ is tough 
and flexible over a wide range of temperatures, inert to most 
common chemicals, has a low rate of water vapor transmission 
and exhibits low water absorption. Excellent flow characteristics 
permit its molding in thin sections. And since “‘Alathon’’ is a par- 
affinic hydrocarbon, it is non-toxic, odorless and tasteless 


‘Alathon” molding powders are supplied as %’’ cubes with 





excellent feeding characteristics for high-speed injection molding 


PROPERTIES — Due to the non-polar molecular structure 


of “‘Alathon,” its dielectric characteristics at all frequencies are 


excellent. “'Alathon” has high resistivity, a low power factor, low 


inductive capacity, and is comparatively inert to ozone. **Alathon” 
demonstrates unusual inertness and insolubility to chemical rea- 
gents. It is substantially unaffected by concentrated hydrochloric, 


sulfuric, or hydrofluoric acids at room temperature. While per- 
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meable to certain organic acids and to some essential oils, it is not 
altered chemically or mechanically by these materials 

The low-temperature flexibility of “Alathon” is noteworthy 
Its brittleness point is below 95°F 

Articles molded of ‘“‘Alathon’’ have good form-stability over a 
wide temperature range, retaining their form, unstressed, up to a 
temperature of about 219° F 

The chemical and physical properties of “‘Alathon’’ remain 


unchanged with age 


APPLICATIONS — Because of its unusual combination of 
properties—excellent electrical characteristics, high chemical resis- 
tance, toughness and flexibility through a wide temperature range 

“Alathon”’ presents possibilities for applications in many indus- 
trial fields 

lhere are, for example, many electrical applications of “ Alathon,” 
particularly in high-frequency wires, cables, and equipment. In 
addition to its use in insulation for wire and cable and in molded 


parts, “Alathon” is also used as a “potting” compound for 





encasing coils and other components 

“‘Alathon” is used as a packaging material in the form of film, 
bottles and other containers, closures, liners for metal and fibre 
drums, and multiwall bags 

Among its important industrial uses are pipe and fittings for 
water and chemicals, and storage battery parts. Housewares of 
“‘Alathon”’ include flexible tableware, ice-cube trays, refrigerator 
bowls, and protective coverings. Toys are also being molded 


of “‘Alathon.”’ 





FORMING AND WORKING — Fabrication from 
“Alathon”’ polyethylene resin molding powders may be done by 
any of the standard techniques of injection or compression mold- 
ing, and by extrusion 

Other methods of processing include calendering, hot melt or 
solution coating, and flame spraying 

*Alathon”’ can be machined readily, using standard tools and 
techniques used in working soft metals, and can be joined by 


heat welding. 
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DU PONT j ij ITE ACRYLIC RESIN 


DESCRIPTION —Du Pont “Lucite” acrylic resins are avail- 
able with a wide range of molding characteristics and properties 
and in a variety of transparent, translucent and opaque colors 
These powders are solid, granular material supplied cube-cut to 
¥%"’ x %"’ for injection molding, and in minute spherical granules 
for compression molding. ‘‘Lucite”’ acrylic resins are also availabk 


for extrusion molding 


PROPERTIES — Ease of injection molding, and the ability 
to be molded into extremely intricate patterns give the designer a 
wide range of flexibility in the use of “Lucite.” 


Mechanically, “Lucite” is light in weight—about one third the 





weight of glass—with a relatively high impact strength even at low 


temperatures. It is form-stable up to various temperatures over 
200°F. depending on the composition load and design, and, like 
other thermoplastics, its tensile strength decreases with a severe 
temperature increase. “Lucite” has a low thermal conductivity, 
about that of rubber, and its coefficient of linear thermal expansion 
is about 8 times that of steel and 10 times that of glass. 

Resistance to scratching is considerably lower than that of 
glass, but, if damaged, the surface may be restored by buffing 
and polishing. 

“Lucite” has excellent optical properties, transmitting about 


92% of light striking it. ‘Lucite’ retains this clarity despite 
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ng, sunlight and moisture. The transparency of ‘Lucite’’ 
together with the highly polished surface finish possible permit it 

) transmit or “‘pipe’”’ light with very little leakage. Light may be 
transmitted around angles up to 48°, and curves with radii up to 
} times the thickness of the material. ‘‘Edge-lighting’”’ effects are 
ilso possible with ‘‘Lucite.”’ 

“Lucite” has outstanding dielectric strength, does not track and 
has exceptional corona resistance. Its insulating properties are 
good, and are relatively unaffected by aging or weather 

The chemical resistance of “‘Lucite’’ is indicated in tables on 
pages 2 and 15. In addition, “‘Lucite’’ has outstanding resistance 


to water; its strength and toughness are practically unaffected 


by either vapor or immersion. It is odorless, tasteless, non-irritating 


to the skin, and non-toxic. 


APPLICATIONS -- Due to its optical characteristics and its 
outdoor stability, ‘Lucite’? has wide application in the fields of 
architecture, signs and displays, and in illumination fixtures. 
Because of unusual qualities in combination, ‘Lucite’ is an 
excellent material for many types of medical and hospital devices. 

Its beauty and durability make the use of ‘‘Lucite” popular in 
the design of household items, as well as in personal articles, such 
as tooth brushes and jewelry. In the automotive, train and appli- 


ance fields, these qualities are exploited in structural as well as in 











decorative functions 

“Lucite” also offers many design possibilities in industrial 
applications, especially where visibility of operations is of impor- 
tance. Transparency, strength, impact resistance, chemical resis- 
tance, lightness, and ease of molding make it a utility, as well as a 
decorative material. Its dielectric strength and low water absorp- 


tion recommend “‘Lucite”’ also to the electrical and electronic fields 


FORMING AND WORKING — Fabrication from 
“Lucite” molding powders may be accomplished by injection or 
compression molding and extrusion. Molded articles may be 


formed with woodworking equipment in much the same manner 


as wood or soft metal. “Lucite” may be sawed, punched, stamped, 
drilled, threaded, routed, and formed. Pieces may be cemented 
or heat-welded together, and may be bonded to other materials, 
indoors or out, with suitable commercial adhesives. A good joint 
is strong, transparent and practically invisible. 

Decorative effects may be obtained by painting, staining, silk- 
screening, sand-blasting, carving, etching, etc. When a stable 
color is desired, certain pigments or dyes may be added to the 
“Lucite” powder prior to molding. In addition, “Lucite’’ is 
supplied by Du Pont in a range of transparent, translucent and 


opaque colors. 
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PROPERTIES 


units 


LB./SQ.IN. 
LB./SQ.IN. 
LB./SQ.IN. 


% 
% 
% 


LB./SQ.IN. 
LB./SQ.iN. 
FT.-LB./IN. 
FT.-LB./IN. 
LB./SQ.IN. 
LB./SQ.IN. 
LB./SQ.IN. 


IN. /MIN. 


IN. /IN. 


method 


D638-49T 
D638-49T 
D638-49T 
D638-49T 
D638-49T 
D638-49T 
D638-49T 
D732-46 

D256-47T 
D256-47T 
D747-48T 
D790-49T 
D695-49T 

(4) 


(5) 


D621-48T 
D648-45T 
D648-45T 
D149-44 
D149-44 
D257-49T 
D150-47T 
D150-47T 
D150-47T 
D150-47T 
D150-47T 
D150-47T 
D150-47T 
D150-47T 
D542-42 
D791-49T 
D791-49T 
D1003-49T 
D570-42 
D635-44 
D792-48T 


molded 


FM-10001 
15,700 
10,900 
7,600 
1.6 
90 
320 


> 480 
5.5 x 1075 
1.7 
0.4 
1.4 
150 
360 
385 
340 
4.5x 10! 
4.1 
4.0 
3.4 


2.1 
good 


light cream 


“ZYTEL”,, ; 


nylon resin 
molded | molded 
FM-3001 FM-6501 
12,900 13,000 
7,000 00 
6,760 
2.0 
90 


397 276 
8.2x 10°5 8.2x 10°75 
1.5 1.9 
0.4 0.4 
4.2 20 
135 
300 

420 
400 
5x 10! 
10.7 
8.3 
4.5 


2.5 


good 


pale straw 
p anetaetan' 





common 
alkalies, 
weak acids 


phenol, 
formic acid, 


common esters, ketones, 


alkalies, alkalies 
weak acids 


phenol, phenol, 
formic acid, alcohols, 
d formic acid, 





mineral acids 


mineral acids mineral acids 
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“TEFLON” 


tetrafluor oethylene resin 


molded 
1 


1,800 
1,100 


110 
600 
58,000 
3,800 
2.0 
4.0 
60,000 
did not break 
670 
67 


* 


* 


excellent 


“ALATHON”,,) 


polyethylene resin 
molded 
10(2) 
4,700 
1,800 
850 
65 


1.1 (7) 
0.92 
0.02-0.05 
2.1-3.6 
fair (8) 


white 
transtucent 


alkalies, 
oxygenated 
solvents 


chlorinated 


90 
<3 
0.3 
1.8 
1.18 
0.002-0.006 
1.8-2.2 


“LUCITE”,,) 


acrylic resin 
molded | molded 
HM-129 HM-130 
14,500 14,500 
9,000 9,500 
4,300 2,800 
2 


90 90 
<3 <3 
0.4 0.4 
1.5 1.4 
1.18 1.18 
0.002-0.006 | 0.002-0.006 
1.8-2.2 1.8-2.2 


excellent 





water white 





iP 


water, 
weak acids, 
weak alkalies 


lower ketones, 





Sentn ai 





strong acids, 
strong alkalies 


FOOTNOTES 


Tests have been performed by 
A.S.T.M. methods unless 
otherwise indicated. Data 
shown are average values 
and should not be used for 
specifications. 

*Test not applicable. 


(1) Other“Alathon,”’‘Zytel,” and 
**Lucite’’ compositions are 
available for special require- 
ments. The types shown here 
are the most widely used at 
the present. The properties 
shown here apply to standard 
compositions. 


(2) “Alathon”’ 5 differs from 1 
only in the fact that the former 
contains an antioxidant. 


(3) Hardness of ‘“‘Alathon’”’ and 
“Teflon” determined by Shore 
durometer, A.S.T.M. method 
D676-49T. 


Term “creep in flexure’’ is a 
measure of the deformation 
under a prolonged standard 
load. Results here represent 
mils deflection in 24 hrs. of a 
Vy’ x 14" bar, 4” span, center- 
loaded flatwise to 1000 Ib./sq. 
in., minus the initial deflection. 


(5) Thermal conductivity mea- 
sured by Cenco-Fitch 
apparatus. 


(6) Deformation under load for 
*Alathon”’ determined at 100 
Ib./sq. in. (standard for non- 
rigid plastics). 


(7) Flammability of ‘‘Alathon”’ 
obtained by A.S.T.M. method 
D568-43. 


(8) The outdoor durability of 
black-pigmented ‘‘Alathon” 
is excellent. 








Consult Du Pont 
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Ethylene and Fluoroethylene Polymers 


POLYETHYLENE* 





YETHYLENE is produced by 

the polymerization of ethylene at 
335 to 390° F. and with pressures of 
15.000 to 30,000 p.s.i. The process 
ean be controlled to give a material 
with a wide range of molecular 
weights. Polyethylene polymers with 
a molecular weight of 4000 or lower 
are greases; polymers with a mole- 


Large molded polyethylene wash basin 
serves many household purposes, is 
light in weight, cannot break or rust 


cular weight between 4000 and 10,000 
are hard, waxlike substances; when 
over 10,000 in molecular weight, 
they are white, tough, leathery ma- 
terials. 

This polymer is supplied as pel- 
lets or flake for extrusion and mold- 
ing, and as extruded, cast, or 
calendered sheeting. Polyethylene 
resins can be processed by injection 
or compression molding, extrusion, 
calendering, or flame-spraying. 

Polyethylene resins of 10,000 
molecular weight or higher change 
from a solid to a very viscous ma- 
terial between 210 and 230° F. 
Since the melt viscosity of the resin 
increases with the molecular weight, 
polymers in the higher molecular 
veight range may only soften in this 

perature interval. Even when 

s softening temperature range is 

eeded, it yields only extremely 
ured by the technical staff, Bakelite Co. 


Polyethylene 


viscous melts. Melt index—the deci- 
grams of resin extruded per minute 
through a standard die with stan- 
dard pressure at 375° F.—is used to 
characterize these polymers, parti- 
cularly with respect to end use 
suitability and necessary processing 
temperatures. Polyethylene is out- 
standing for its form-stability, when 
properly processed and annealed, 
even as the softening temperature is 
approached. 


Properties 


All molecular weights of poly- 
ethylene have a high electrical re- 
sistivity, low dielectric constant, and 
low power factor; only the higher 
molecular weights, however, have 
adequate toughness for insulation 
and similar applications. These 
polymers, with a specific gravity of 
approximately 0.92, have low mois- 
ture absorption characteristics and 
good extrusion qualities. They re- 
main flexible and tough at tempera- 
tures as low as —100° F., and can 
be used over a wide temperature 
range. Although polyethylene will 
withstand temperatures bordering 
on its softening point, it is not 
suitable for actual use at these 
temperatures. Polyethylene falls 
midway between the standard cate- 
gories of rigid and non-rigid plas- 
tics in stiffness. 

Although liquid plasticizers have 
not been found useful in modifying 
polyethylene, this resin is some- 
times compounded with other resins 
and modifiers to achieve certain 
desirable properties. For example, 
a more crack-resistant compound 
can be prepared by modifying poly- 
ethylene with certain synthetic 
rubber polymers such as polyisobu- 
tylene. Polyethylene modified wax 
is used widely as a coating for paper. 
Chemical blowing agents can be 
incorporated in polyethylene sub- 
sequently to give off gas and to 
produce a cellular material with 
most of the desirable characteristics 
of solid polyethylene but with a 
much lower density. 


Antioxidants can be used to en- 
sure against long time heat degrada- 
tion of the electrical properties of 
polyethylene. Certain opaque pig- 
ments, such as carbon black, may 
be used to prevent deterioration of 
the resin caused by prolonged ex- 
posure to ultra-violet light. Poly- 
ethylene is exceptionally resistant 
to chemical attack at normal 
temperatures. It is, however, per- 
meable to some materials and, at 
elevated temperatures, can be dis- 
solved in chlorinated hydrocarbons 
and certain other non-polar sol- 
vents. When subjected to biaxial 
stress and exposed to polar liquids 
such as alcohol or soapy water, 
polyethylene may 
cracking. 


develop stress 


Heat Sealing 

Polyethylene can be easily heat- 
sealed for many packaging applica- 
tions. Best results are usually 
obtained in seaming and bonding 
operations with the use of hot melts 
or pressure-sensitive 
Flame-spraying guns can be used 
to coat metal, wood, ceramic, and 


cements. 


COURTESY BAKELITE CO 


Thermal insulating value of poly- 
ethylene is enhanced by molding jars 
with double walls (see cut-away) 
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COURTESY POLYKEN DIV., BAUER & BLACK 


Electrical properties, strength, and 
flexibility of polyethylene are used to 
advantage in tapes for cable runs 


paper with polyethylene, while cer- 
tain formulations can be “doctored” 
or extruded onto fabrics and papers. 

Polyethylene has an exceptionally 
low power factor, particularly at 
high frequencies, and is_ ideally 
suited for TV antenna lead-ins and 
other similar insulating applications. 
Films can be extruded or laminated 
to other types of films for use in 
packaging applications. Polyethylene 
is used for acid and_  solvent- 
resistant containers, tank linings and 
pipe linings, as extruded films for 
food packaging, and as flexible 
squeeze-type bottles. Other applica- 
tions include extruded monofilaments 
for fabrics and bristles, cable 
jacketing, molded tableware, and as 
an additive for wax. 


COURTESY BU FONT Co. 


Corrosion, major problem in flash- 
lights, is overcome by the development 
of a molded polyethylene case 
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POLYMONOCHLOROTRIFLUOROETHYLENE 





by J. A. JUPA* 


ff ony purified monochlorotrifluo- 

roethylene monomer is polymer- 
ized in the presence of a peroxide 
catalyst at low temperatures and 
moderately high pressures to pro- 
duce thermoplastic materials having 
a wide range of molecular weights. 
The high molecular weight resins in 
the range of 75,000 to 110,000 are 
used for molding powders and dis- 
persions. 

The lower molecular weight ma- 
terials exist as oils (light, medium, 
and heavy), greases, and waxes; 
they have boiling points from 
—110° C. to approximately 230° C. 
at 1 mm. of mercury. These lower 
molecular weight materials may be 
used as plasticizers with the highest 
molecular weight resins to supply 
compositions that are flexible, tough, 
and resilient and, at the same time, 
retain the chemical resistance that 
is inherent in the high polymer. 

Polymonochlorotrifluoroethylene 
is supplied to industry in the form 
of free-flowing powder (low den- 
sity molding powder) and as con- 
ventional % in. granules (high 
density molding powder). The dif- 
ferences in the high and low density 
molding powders are primarily phy- 
sical, and in no way affect the final 
molded product. Generally, high 
density molding powder is used for 
injection and extrusion work. Low 
density powder is used primarily in 
compression work where it is desir- 
able to use preforms. There are two 
grades of high molecular weight 
resins, namely, Kel-F 270 and 300, 
which are supplied as high and low 
density powders. The plasticized 
materials are usually compounded 
with grade 300 material and are 
manufactured in the form of % in. 
granules or pellets. 


Properties 

The high molecular weight ma- 
terial is noted for its outstanding 
chemical inertness, zero moisture 
absorption and transmission, wide 
operating range (—330° F. to +390° 
F.), and excellent electrical proper- 
ties over a wide temperature range. 
These materials may be classed as 


*Chemical Manufacturing Div., The M. W. Kel- 
logg Co. 


rigid rather than as elasto 
types of plastics (Rockwell Ha: 
R111 to 115). Although thes 
terials are hard, they possess 
impact strength (3 to 4 ft—lb 
notch) in the unplasticized 
Even greater impact strength c: 
obtained by compounding them 
lower molecular weight oil 
ranges from 5 to as high as 3 
plasticizer. 

The physical and certain chemical 
properties can be varied by the type 
and degree of crystallinity. Nor- 
mally, by quick cooling or quench- 
ing, clear and transparent sections 
can be produced in thicknesses from 
0.001 to 0.250 inch. As the thickness 
is increased beyond this point, the 
effect of quick cooling becomes less 
apparent and the material becomes 
more translucent. Amorphous Kel-F 
is more flexible and resilient than 
more highly crystallized samples. 
Crystallinity can be induced by 
slow cooling during molding or by 
exposure to temperatures above 
300° F. after molding. Crystalline 
polymonochlorotrifluoroethylene _ is 
more opaque and possesses a higher 
tensile strength, greater 
hardness, and improved resistance to 
permeable liquids and vapors. 

The presence of chlorine in the 
Kel-F molecule gives this material 
desirable flow properties at molding 
temperatures. Both plasticized and 
unplasticized materials can _ be 
readily processed on conventional 
injection, extrusion, and compres- 
sion equipment with relatively mi- 
nor modifications. 


surface 


Electrical Characteristics 


Polymonochlorotrifluoroethylene 
is important to the electrical indus- 
try because of its zero moisture 
absorption, chemical inertness, high 
heat resistance, and moldability, in 
addition to its outstanding electrical 
characteristics. This polymer does 
not carbonize when subjected to arc 
resistance tests. It fails in these 
tests only by slowly melting and 
vaporizing, having an arc resistance 
greater than 360 seconds. Volume 
resistivity is outstanding over a wide 
temperature range; at 25° C., it is 
1.2 & 10", and at 210° C., it is 34 
~~. 


The resin can be colored in ac- 


Resins and Molding Compounds 
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ce with Signal Corp require- 
with ceramic oxides, if 
sary. More recently, the mold- 
wder has been supplied in the 
of white pellets for wire 
1g applications. The resulting 
coating can be coded with a 
ty of striping inks which pos- 
igh temperature resistance and 
hemical resistance. 


Film 
nany cases, it is desirable to 
advantage of the chemical or 
trical properties of Kel-F in the 
of film, which can be produced 


by extrusion or dispersion coating. 
High molecular weight resin is used 
for dispersion compounds. A coating 
can be obtained by spraying or dip- 
ping the object. Subsequent fusing 
in an oven at 480 to 500° F. will re- 
sult in a continuous pore-free coat- 
ing. Approximately 14% to 2 mils 
can be applied at one time; 8 to 10 
mils are required for complete 
chemical resistance. It is possible by 
dispersions to take advantage of the 
optimum properties of Kel-F. 

Typical applications are glass fiber 
laminates, flexible joints, anti-stick 
surfaces, etc. 


POLYTETRAFLUOROETHYLENE 





ropucep by the polymerization 
of gaseous tetrafluoroethylene un- 
der pressure and in the presence of 
a catalyst, polytetrafluoroethylene is 
transparent in thin sections, but 
thick sections are wax-like in ap- 
pearance and range from white to 
gray in color. The physical proper- 
ties of this polymer can be changed 
by the addition of certain inorganic 
fillers, and inorganic pigments can 
be used to color the material. Te- 
trafluoroethylene resin, however, is 
not compatible with other resins or 
plasticizers, This polymer is supplied 
as granules, oriented or unoriented 
film and sheets, rods, tubes, and sus- 
pensoids in water. 
Tetrafluoroethylene is processed 
by extrusion or by compression 
molding. This resin has no measur- 
able water absorption and is at- 
tacked chemically only by the alkali 
metals. It has high impact strength 
and form stability, and it retains 
these properties and its dielectric 
strength over a temperature range 
of -450 to 550° F. The electrical losses 
in tetrafluoroethylene resin are com- 
parable to those of polyethylene and 
polystyrene. These losses remain 
constant, for the most part, over a 
frequency range of 60 c. to 3000 
m.c. The resistance of this polymer 
) surface arc-over is good; it will 
aporize upon failure, but does 
not leave a carbon track. 
letrafluoroethylene resin has no 
true softening point. The polymer 
changes from its solid phase at 620° 
F., with a resultant sharp drop in 
rength. Since minute quantities of 
ine-containing gases evolve at 
veratures above 400° F. and the 


Po vtetrafluoroethylene 


rate of decomposition increases as 
the temperature rises, adequate 
ventilation must be provided for all 
operations in which the compound 
is subjected to these temperatures. 

Polytetrafluoroethylene can be 
used in coating and impregnating 
applications through the use of sus- 
pensoids. Anti-corrosive coatings 
which have excellent adhesion to 
metal have been formulated in this 


COURTESY DU PONT Co. 


Miniature connector assemblies molded 
of Teflon are resilient and have excel- 
lent electricai insulation properties 


fashion. These suspensoids have 
been used as flame-resistant im- 
pregnants for fabrics and for glass 
and asbestos mats. Polytetrafluoro- 
ethylene impregnated materials can 
be laminated to form products with 
excellent strength characteristics. 
Although fabrication of polytetra- 


fluoroethylene products requires 
certain specialized handling tech- 
niques, this polymeric material is 
outstanding in three major proper- 
ties: 1) heat resistance, 2) chemical 
resistance, and 3) low electrical 
losses. Articles with inserts or with 
wide variations in wall thickness are 
difficult to mold. However, many 
other articles can be molded to very 
close tolerances. 


Recent Developments 

@ A high quality carbon black con- 
centrate (Acheson Dispersed Pig- 
ments Co.) is dispersed in virgin 
polyethylene, almost to colloidal 
fineness, for use in extruding black 
polyethylene pipe. The carbon black 
colors the pipe and protects the 
polyethylene from the sun’s rays. 
For extruders who want to color 
pipe for identification, a complete 
range of colors is available, also in 
fine particle size. 


@ An ink has been developed spe- 
cifically for printing on polymono- 
chlorotrifluoroethylene (Kel-F, The 
M. W. Kellogg Co.). The ink has 
been used for striping coated wire 
for identification purposes. (The 
Rex Corp.). 


@ A chemically inert, pipe thread 
sealing compound (T-Film, Eco En- 
gineering Co.) has a base of pure 
polytetrafluoroethylene (Teflon, E. I. 
du Pont de Nemours and Co., Inc.). 
The compound is suitable for me- 
tallic- and plastic-threaded connec- 
tions in all types of process pipe lines 
and apparatus. It forms a continuous 
film which prevents spiral wicking, 
leakage, and contamination of mate- 
rial being conveyed. The leakproof 
joints can be easily broken when 
necessary, eliminating galling and 
sheared threads. 


@ Glass fabric coated with poly- 
tetrafluoroethylene (Teflon, E. LI. 
du Pont de Nemours and Co., Inc.) 
is used in the printing industry to 
prevent smudging of pages in col- 
lating troughs, ink pick-up and off- 
setting from folder rollers, breaks 
and tears of roto sheets as they go 
over forming noses of folders, and 
the adherence of backing materials 
to plastics printing plates. The 
coated glass fabric has an exceed- 
ingly low coefficient of friction which 
prevents sticking. The material is 
chemically inert to inks, solvents, 
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acids, and other materials used in 
printing and allied fields. 


@ A vinyl-coated rayon upholstery 
material (Toloran Straw, Texti- 
leather Corp.) looks like woven 
straw, has a high tear strength, and 
is easy to work. Another upholstery 
material (Fern) has a deeply em- 
bossed pattern with a silken look. 


@ A formulation of vinyl resin 
(Ultron, Monsanto Chemical Co., 
Plastics Div.) for lamination to 
fabric achieves improved flexibility 
and better tear strength, especially 
at low temperatures. One company 
uses this vinyl in a new line of 
sportswear (Sofgrane, The Jason 
Corp.) to simulate capeskin, calf- 
skin, doeskin, and horsehide. 


@ A gasket material (Fluorolastic, 
Joclin Mfg. Co.) is unaffected by 
temperatures ranging from —130 to 
392° F. The gaskets combine the 
chemical resistance of polytetra- 
fluoroethylene with the resilience 
and flexibility of silicone rubber. The 
gaskets consist of long strips of 
foamed silicone rubber wrapped in 
sheets of polytetrafluoroethylene. 
These are formed to permit edges of 
the sheeted polytetrafluoroethylene 
to extend laterally beyond one side 
of the silicone core. The edges are 
heat sealed to form an impenetrable 
envelope around the resilient core 
material. 


@ Polyethylene dipping baskets 
(American Agile Corp.) offer excel- 
lent impact strength and chemical 
resistance. They can be adapted for 
use on automatic machinery or hand 
dipping operations. 


@ Polyethylene overprint varnish 
(ARCCO C 602, American Resinous 
Chemicals Corp.) is applied by regu- 
lar flexographic coating equipment 
over printed polyethylene surfaces. 
It protects the printed surface, has 
excellent abrasion resistance, good 
flexibility, and is non-blocking. 


@ A pipe-joint dope (Plastics, Inc.), 
made of polytetrafluoroethylene, is 
non-toxic and will not contaminate 
foods or pharmaceuticals. The pipe 
dope acts as an electrical and ther- 
mal insulating material and resists 
any chemical passing through pipes 
in production processes. The dope 
speeds construction of pipe lines be- 
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cause it acts as a lubricant to make 
pipe-joining easier. It is effective on 
pipes of stainless or nickel steel, 
chrome-plated metal, polyvinyl 
chloride and other plastics, hard rub- 
ber, and aluminum and other metals 
that gall. 


@ A packing material (Kelon-T, 
W. S. Shamban & Co.), produced 
from polytetrafluoroethylene, is self- 
sealing and self-adjusting at finger- 
tip gland pressures. Upon application 
of hydraulic pressures, the seal ex- 
pands even with very low pressure 
against the stuffing box and inward 
against the stem for tight sealing 
with minimum friction. The seal will 
not “freeze” even if not used for 
long periods of time. 


@ Problems of printing and deco- 
rating polyethylene surfaces are re- 
portedly solved by a heat-treating 
process (The Kreidl Chemico-Physi- 
cal Co.) which does not change 
either the chemical properties or the 
physical strength of the material. 
The process is said to so alter the 
surface that it can be printed at any 
later time by any conventional 
printing process. Adhesion of paper 
labels and decals is also markedly 
improved. 
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1953). 
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II. “Metal oxide curing systems,” by 
M. A. Smook, I. D. Roche, W. B. 
Clark, and O. G. Youngquist, 128, 54 
(Apr, 1953); I. “Organic curing 
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E panded Plastics 


ING the past. 15 years, ex- 
nded plastics have found wide- 
ead application. These mate- 
are particularly important in 
esent trend in engineering de- 
to reduce the mass that has to 
ioved. Strength-weight ratio is 
rtant in aircraft design. 

[The nomenclature used to desig- 
nate expanded plastics is quite var- 
ied and encompasses, besides cer- 
tain specific trade names, the follow- 
ing additional terms: foamed plas- 
tics, cellular plastics, and porous 
plastics. Benkendorff (see refer- 
ences) has defined the term 
foamed” or “expanded” plastics as 
referring to resinous materials of 
completely uniform porous or cellu- 
lar structure. Various foamed plas- 
tics, ranging from sponge-like to 
cork-like materials are available 
commercially. 


Production Methods 

Plastics can be expanded in any of 
a number of different ways. These 
methods may be summarized as fol- 
lows: 

1) A gas is dissolved in the soft, 
plastic mass in an autoclave using 
relatively high pressure. When the 
pressure is released, the expanding 
gas makes the mass porous. The ma- 
terial is then hardened. 

2) A chemical or a group of 
chemicals can be incorporated in the 
plastic that when heated will decom- 
pose and release a gas which will 
cause the plastic to expand. 

3) A viscous resinous mixture can 
be frothed, foamed, or aerated, and 
allowed to solidify. 

4) Combinations of reactive 
chemicals can be used which during 
copolymerization form solid plastic 
materials with concurrent release of 
carbon dioxide or hydrogen, which 
foams the material. 

5) A soluble solid material can be 
incorporated in the plastic material 
and leached out by solvents after the 
molding is completed. 

6) A bulky filler can be mixed 
with a binding resin and a porous 
product produced by means of par- 

fusion of the mass. 

} Low boiling solvents, e.g. 
rs, esters, alcohols, and aliphatic, 
rinated aliphatic, and aromatic 


Exoanded Plastics 


hydrocarbons, can be mixed with 
the plastic. When this mixture is 
heated in closed molds under pres- 
sure to a temperature well above 
the boiling point of the solvent, then 
cooled, and the pressure released, a 
foamed plastic is obtained. 

8) Bulky porous mats can be 
made from thermoplastic fibers by 
bonding the individual fibers to- 
gether by use of heat or solvents. 

9) A plastic material or a resin- 
impregnated paper or fabric can be 
so formed that its geometrical struc- 
ture favors low apparent specific 
gravity. Even small tubes or hex- 
agonal cells may be arranged to pro- 
duce a very bulky product. 

10) The plastic can be supplied 
impregnated with a foaming agent 
that reacts on heating the plastic in 
a mold and gives the desired ex- 
panded article. The foaming agent in 
this case reacts on heating some- 
what like the moisture within a ker- 
nel of popcorn. 


Properties 

The pores or cells of foamed plas- 
tics can either be separated by very 
thin cellular walls containing gases 
or they can be joined by hair-fine 
tubes. For construction purposes it 
is normally preferred to make ex- 
panded materials with defined pores. 
Closed pore foamed materials differ 
from sponge in that liquids cannot 
penetrate into the structure and will 
not be easily absorbed. 

The insulating effectiveness of the 
entrapped gases in foamed plastics 
is comparable to that of air. Foamed 
material with a thermai conductivity 
as low as 0.20 to 0.35 B.T.U./sq.ft./ 
hr./in./°F. can be obtained. 

Although cell dimensions differ for 
the various materials, the average 


diameter is approximately 0.004 to 
0.02 inch. Foamed materials ordi- 
narily have a specific gravity of 0.1- 
0.3, but can be obtained with a den- 
sity as low as 0.035. 

Foamed plastics can be made as 
either rigid or flexible materials de- 
pending on the type of resin used. 
The electrical properties and chemi- 
cal and heat resistances of the ex- 
panded plastics are related directly 
to those of the basic plastic used. The 
mechanical properties of the foamed 
plastic depends on the density and 
type of cell structure in the foam. 
Compression strength and bending 
modulus are sharply reduced with in- 
creasing cell size. Tensile, flexural, 
and compressive strengths are re- 
duced when the specific gravity is 
decreased. All physical properties are 
lost when the specific gravity is be- 
low 0.1 (see Fig, 1). 

Pigments and fillers, which are 
frequently added to foamed plastics, 
can influence the structure and the 
mechanical, chemical, and electrical 
properties of the material. 

These materials, in general, can 
be easily machined on a lathe, 
formed, cut, drilled, carved, and 
processed, 


Types and Forms 


Foamed plastics can be made from 
polyvinyl chloride, polyvinyl acetal, 
polyvinyl esters, urea-, melamine-, 
and _ phenol-formaldehyde, resins, 
polystyrene, cellulose acetate, poly- 
esters, and polyurethanes made 
from polyesters and _ isocyanates. 

Expanded plastics are made as 
boards 0.5 to 5 in. thick, 2 ft. wide 
and up to 5 ft. long. Cylinders or 
logs up to 2 ft. in diameter and up to 
8 ft. long are also produced. 

Powdered plastic materials or liq- 
uids such as plastisols can be ex- 
panded in molds or foamed in place 
when used for insulation. 

Shredded or powdered plastic 

(To page 484) 





Table 1—Mechanical Strength of Rigid Isocyanate Foams 





Density 
lb./cu. ft. 


Shear strength 


Tensile 
strength p. s. i. 


Compressive 
strength p. s. i. 


50 50 
120 140 
240 220 
400 310 
560 400 
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MOLDABLE 


(BY MYCALEX CORPORATION OF AMERICA ONLY) 


MYCALEX 410X 
Switch Housing = 
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MYCALEX 410X 


AN Connector 
Inserts 











MYCALEX 555 
Printed Circuit 
Fuze Piece 






MYCALEX 410 RF Coil Form 





MACHINABLE 


(BY ANY WELL EQUIPPED SHOP) 


MYCALEX K ee 
Capacitor Ring Pa a 
Silver-paste fired fe % 
on both sides | ne 





MYCALEX 400 
Optically flat surface 
14” diameter Disc 









Insulator Plate 
machined from 
MYCALEX 400 
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Continuous operat- Continuous operat- 





Moldable, not Continuous operat- 


MYCALEX glass-bonded mica 
is the unique CERAMOPLASTIC 


MYCALEX glass-bonded mica has ceramic rigidity, much 
of ceramic temperature endurance, plus greater dimensional 
precision than any plastic or ceramic; MYCALEX¢ glass-bonded 
mica can be molded and machined like a plastic. Dimensional 
stability and temperature endurance are superior to any plastic, 
and complex insert inclusions can be tightly molded. Incorpor- 
ating the best features of both ceramics and plastics plus some 
special ones of its own, MYCALEX glass-bonded mica is the 
unique ceramoplastic. 


PROPERTIES 


@ Electrically stable; properties are unvarying with age. 
@ Low electrical loss. 

®@ High dielectric strength. 

®@ High arc resistance — cannot carbonize. 


@ Can be machined, ground or lapped to as close tolerances 
as any metal. 


@ Permanent dimensional stability. Free from warpage, cold 
flow or age distortion. 


®@ Unaffected by humidity — zero moisture absorption. 
@ Impervious to water, oil, organic solvents. 

@ High temperature endurance. 

®@ High thermal shock resistance. 

@ Inserts may be included in molded grades. 

@ Resistant to radiation effects. 


NOTE. The MYCALEX glass-bonded mica materials, designated below, are all exclu 
sive formulations of and manufactured only by the Mycalex Corporation of America 


THERE ARE DIFFERENT GRADES FOR DIFFERENT PURPOSES 


A new superior Machinable capaci- 


ing temperature 
limit 650°F. This 
grade of MYCALEX 
glass-bonded mica 
is moldable with 
or without inserts. 





ing temperature 
to 900°F. A new 
grade of MYCALEX 
glass-bonded mica 
having high temper- 
ature endurance; 
moldable with or 
without inserts. 





readily machinable 
capacitor dielectric 
of MYCALEX glass- 
bonded mica, with 
dielectric constant 
indicated by KM 
number such as 10, 


20, 30, etc. 





ing temperature 
limit 700°F. Read- 
ily machinable 
grade of MYCALEX 
glass-bonded mica. 
Not moldable, in- 
serts must be ce- 
mented in. 





grade of MYCALEX 
glass-bonded mica 
for higher continu- 
ous temperatures to 
1000°F. Readily 
machinable; not 
moldable, inserts 
must be cemented. 





tor dielectric of 
MYCALEX glass- 
bonded mica, with 
higher dielectric 
constant indicated 
by K numbers such 
as 10, 15, 20, etc. 


MYCALEX CORPORATION OF AMERICA 











World's largest manufacturer of glass-bonded mica products-Owners of MYCALEX patents and trade-marks 
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Switches, Commutator Plates by 
MYCALEX ELECTRONICS CORPORATION 


Under exclusive license of Mycalex Corporation of America 


Top view of a MYCALEX 410 
commutator made to the excep- 
tionally high standards of manu- 
facture required for the Air 
Materiel Command and other 
government projects. Only 
MYCALEX glass-bonded mica 
could provide the mechanical, 
dimensional and electrical prop- 
erties that such precision prod- 
ucts require. 


Rear view of the same commu- 
tator. It is precision injection- 
molded, has 180 or 108 contacts 
and three coin silver slip rings. 
These tight inserts will take re- 
peated soldering and violent tem- 
perature change with no loosen- 
ing. Mycalex Electronics Corpo- 
ration is ready to produce similar 
complex combinations of metal 
and insulation to your designs. 
Just call or write today. 





WHAT MYCALEX glass-bonded mica CAN 
CONTRIBUTE TO ELECTRICAL DESIGN 


Electrical components of given capacities can be made smaller, more 
compact, and lighter in weight when the high thermal endurance, struc- 
tural strength, dimensional precision, dimensional stability, and ideal 
balance of insulating properties of MYCALEX glass-bonded mica are 
employed. Tight inserts eliminate corona and produce tight seals. 
Printed circuit elements can be tied into inserts. 


THE COMPLETE STORY IS 


Mycalex Corporation of America is the world’s largest manu- 
facturer of glass-bonded mica products. Our facilities are de- 
voted exclusively to the manufacture of glass-bonded mica 
products, and actually exceed those of the rest of the industry 
combined. Our extensive research, development and engineer- 
ing departments are completely integrated with an ultra mod- 
ern manufacturing plant. These facts are stated to emphasize 
the quality of the engineering service offered, without obliga- 
tion, to our present and 

potential customers. 


ACIMCEDIINCIA 


INSULATION 








YOURS FOR THE ASKING 





Executive Offices: 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
Address inquiries fo 





General Offices and Plant: 120-A CLIFTON BLVD., CLIFTON, N. J. 

































Tube Sockets by MYCALEX 
TUBE SOCKET CORPORATION 


Under exclusive license of 
Mycalex Corporation of America 


& 


SHIELD BASE TYPE 
Top Mounting 











SADDLE TYPE 
Bottom Mounting 


SNAP SADDLE TYPE 
Top Mounting 





SADDLE TYPE 
with Four Ground Lugs 
Bottom Mounting 





Our engineers are ready to advise you 


any products in which MYCALEX glass-bonded mica 
might be used as electrical insulation, our engineers 
will be glad to make suggestions as to the most eco- 
nomical and effective ways to employ our products in 
your designs. Address requests to J. H. DuBois, Vice 
President-Engineering, at Clifton, N. J. address below. 


| 
If you will send us sketches, blueprints or models of 











Our Engineers Handbook and Cata- 
log is recommended as a valuable 
addition to your technical file. Your 
copy will be sent free promptly upon 
request. If you want to ma- 
chine MYCALEX, ask for our 
informative free booklet 
“From One Machinist To An- 
other”; also “How to Design 
Parts to be Machined from 
MYCALEX glass-bonded 
mica.” A complete file of 
Data Sheets on MYCALEX 
Tube Sockets also available. 
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foam is available as an insulating 
material to fill irregular shapes. 


Applications 

The uses for these materials con- 
tinue to increase as new products 
and methods of processing are de- 
veloped. The main applications for 
these foamed plastics, however, are 
thermal insulation, filling of aircraft 
and ship sections for structural pur- 
poses, sound insulation, stiffeners in 
construction, buoyancy 
agents, and packaging. 


sandwich 


Polyurethane (isocyanate) 

This type of foamed plastic is the 
most recent addition to the roster of 
commercial expanded plastics. The 
tensile, compressive, and _ shear 
strengths of the rigid isocyanate 
foams are outstanding. Illustrative 
average data are shown in Table 1. 
In addition, the adhesion to con- 
tainer walls and the impact and vi- 
bration resistance of these rigid 
foams are excellent. The dielectric 
properties, chemical resistance, and 
thermal conductivity properties are 
good. The maximum temperature for 
use is high, 150° C. The principal 
disadvantage is the cost of the iso- 
cyanate, which is being reduced as 
production expands. 

These properties of the rigid iso- 
cyanate foams make them attractive 
for applications requiring simplicity 
of processing equipment, good me- 
chanical strength, temperature and 
vibration resistance, and closed cell 
structure. These products have been 
used extensively in the aircraft in- 
dustry for filling cavities in ailerons, 
rudders, elevators, wing tabs, and 
for insulating cabin ventilating sys- 
tems. Another aircraft use of par- 
ticular importance is the preparation 
of “radomes,” protective covering 
devices for radar equipment. The 
radome is of a sandwich-type con- 
struction, having a layer of rigid 
foam between two layers of poly- 
ester-glassfiber. Other uses of im- 
portance include the construction 
of non-sinkable boats and pontoons. 
Applications in the field of insula- 
tion, as in houses and refrigerators, 
are being explored. 

The flexible isocyanate foams have 
not as yet been used as extensively 
as the rigid foams, but they show 
extremely good promise for cush- 
ions, pillows, mattresses, crash pads, 
and similar applications. The abra- 
sion resistance and tensile strength 
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Fig. 1—Strength vs. sp. gr. of foam 








of these materials are outstanding. 
Two-component isocyanate foaming 
systems which require only mixing 
before foaming are supplied com- 
mercially. 


Recent Developments 


@ A cellular polyethylene (Bake- 
lite Co.) has half the weight and 
about half the dielectric constant of 
regular polyethylene. It has high 
resistance to water penetration, ex- 
cellent power factor, and good di- 
electric strength. The cellular 
polyethylene makes commercially 
feasible the insulation of antenna 
lead-in wires for u-h-f- and v-h-f 
television receivers. It is more buoy- 
ant than regular polyethylene and 
may find use in flotation equipment. 


@ Low density plastic foams made 
from a silicone resin (Dow Corning 
XR-543, Dow Corning Corp.) are 
highly resistant to thermal shock 
and may be produced by foaming- 
in-place. The foams are highly heat 
resistant and possess very good com- 
pressive strength at room tempera- 
ture. At temperatures in the range 
of 500 ° F., the resin is more thermo- 
plastic than other foamed resins. 


@ Phenolic foam resins (Marblette 
Corp.) with compression strength up 
to 800 p.s.i, can be foamed under 
heat or foamed in place at room 


temperature, to produce pai 

a rigid intercellular structu: that 
are ideal for stretch and | ming 
dies, as light-weight fillings i 

ties, and for use as insulation and 
filtration materials. 


@ A thermosetting plastic foam 
(Eccofoam, Emerson & Cuming) is 
low in density, unicellular, rigid and 
has a wide range of bulk densities, 
It is available in sheets 30 by 18 in, 
and 1 in. thick. It is easily machined, 


@ An_ expandable polystyrene 
(Kopper’s Expandable Polystyrene, 
Koppers Co.) bursts into a fluffy 
mass on heating, making it possible 
to mold the foam into practically 
any shape or size in a single opera- 
tion. The material is supplied in tiny 
hard beads impregnated with an un- 
disclosed foaming agent that reacts 
on heating. These beads can ke 
placed in a mold and heated to ob- 
tain the desired molded piece. Den- 
sity of the molded piece is deter- 
mined by the amount of material 
placed in the mold and can be varied 
from 2 up to 10 lb./cu. ft. 
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OHM & HAAS COMPANY e@ PHILADELPHIA 5, PA. 






why PLEXIGLAS is preferred ... 


@ PLexictas is the natural choice for any thermoplastic 





molded part that will be subjected to outdoor exposure. for 
PLEXIGLAS moldings are highly resistant to weathering, aging 


or water immersion. Automobile hood ornaments and tail light 


RESISTANCE TO lenses molded of PLEXIGLAS have given trouble-free service 
through years of outdoor exposure and severe conditions of use 
WEATHERING 





on highways. Similar stability has featured such other exierior 





applications as sign letters, highway markers, industrial ¢laz. 


ing, and street light globes. 


} 
i 


@ PLexicLas molding powders offer the clarity so necessary 


CLARITY AND 
BRILLIANCE 


for sparkling decorative pieces. Especially in heavy-section 


- Vices ominoes 


moldings, the brilliance and color stability of PLEXIGLAs are 





: j 

apparent and long lasting. i 

DIMENSIONAL @ PLEXIGLAs molding powders contain no monomeric plasti- : 
cizers and have low water absorption characteristics. Molded : 

3 


STABILITY 


parts, as a result, have a notably high degree of dimensional 





stability. 


@ PLexicLas moldings and extrusions have excellent over-all 


STRENGTH i strength characteristics. The resilience and high impact resist- 





ance of the material enable it to withstand hard blows and 


give trouble-free service under severe conditions of use. 


Piprae hfe tS RO ST 


@ Molded PLexictas canbe readily machined, drilled, thread- 


ed or routed wherever such operations are necessary. The 


MACHINABILITY 





plastic contains no fillers or plasticizers which gum tools or 





make cutting edges dull. 


@ PLexictas moldings are excellent electrical insulators, 


ELECTRICAL 


showing exceptional resistance to arcing. These electrical prop- 


SENS ALAA eB rhe a 


INSULATION 


erties are practically unaffected by long weathering or by 





immersion in water. 


Sed sidhsyin)tbot 


CHEMICAL @ An organic resin, PLEXIGLAs is attacked by alcohol, strong 


solvents, cleaning and fire extinguishing fluids. It is, however, 


unaffected by most other chemicals, including alkalies, non- 


RESISTANCE 








oxidizing acids, salt water, photographic and battery solutions, 





and chemicals used in treating water. 
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@PLEXIGLAS 


MOLDING 


POWDERS... 





Average Values (not intended for specification purposes) 


Injection 


Inject ion 


Injection 


Com pression 





Test Conditions 


PLexicias VS 


PLEXxIGLAs VM 


PLexicias V 


PLextcias Y 





Refractive Index 


A.S.T.M. D-542-42 


1.49 


1.49 


1.49 


1.49 





a . . 
Spe ifie Gravity 


A.S.T.M.D.-792-44T 


1.18 


1.19 


1.19 





Tensile Strength 


A.S.T.M. D-638-46T 
14” specimen (0.2”/min.) 
Maximum, psi. 





Flexural Strength 


A.S.T.M. D-790-45T 
Span-depth ratio 16 
(0.1"/min.) 
Maximum, psi. 


16,000 


16,000 





Compressive Strength 


A.S.T.M. D-695-44T 
(0.2"/min.) 
Maximum, psi. 


15,000 


17,000 





Impact Strength 


A.S.T.M. D-256-47T 
Izod Molded Notch 
(per inch of notch) ft. lbs. 





Rockwell Hardness 


R & H P-20 
1," Ball, 100 Kg. Load 





Light Transmission 
“As Received 


A.S.T.M. D-672-42T 
Total White, % 


93 


93 


93 


93 





Effect of Accelerated 
Weathering on 
Appearance of 
Clear Material 


LP 406b-6021 (240 hours 
Crazing 

Discoloration 

Warping 

Unmolding 


None 
None 
None 
None 


None 
None 
None 
None 


None 
None 
None 
None 


None 
Yellowed Slightly 

one 

None 





Heat Distortion 


Temperature 


A.S.T.M. D-648-45T 
2°C. /min.-264 psi. 


79°C, (167°F.) 


80°C. (176°F.) 


91°C. (196°F.) 


67°C. (153°F.) 





Flow Temperature 


A.S.T.M. D-569-48 


132°C. (270°F.) 


140°C, (284°F.) 


158°C. (316°F.) 


145°C. (293°F.) 





Shrinkage from 
Mold Dimension 


A.S.T.M. D-551-41 modified 
(Cold mold to cold piece) 
mils /in. 48 hrs. 


4—7 


4—8 


5—8 





Deformation under 


Load 


A.S.T.M. D-621-48T 
2000 psi., 24 hrs. @ 
50°C., percent 


0.3 


0.3 





Dielectric Strength 


A.S.T.M. D-149-44 
Volts /mil 


500 





Dielectric Constant 


A.S.T.M. D-150-47T 
1.000.000 cycles 


3.0 





Power Factor 


A.S.T.M. D-150-47T 
1,000,000 cycles 


0.02 





Loss Factor 


A.S.T.M. D-150-47T 
1,000,000 cycles 


0.08 


0.08 


0.06 


0.06 





A re Resistance 


A.S.T.M. D-495-48T 


No Tracking 


No Tracking 


No Tracking 


No Tracking 





Flammability 


A.S.T.M. D-635-44 
Burning Rate, in. /min. 


0.5 


0.6 


0.7 


0.7 





Odor 


None 


None 


None 


None 





Taste 


None 


None 


None 


None 





Water Absorption 


4.S.T.M. D-570-42 








Las. 





Wt. gain on 24 hours water 
immersion 

Dimensional change on 
immersion, percent 
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PLEXIGLAS molding powders are available in a wide range of transparent, 
translucent, and opaque colors. 


LARGE AREA MOLDINGS 


The excellent flow characteristics of PLEX1GLAS make possible the successful 
molding of large-area parts. In recent years, machinery manufacturers have 
increased greatly the capacity of injection molding equipment, thereby 
bringing the fine appearance and performance of PLEXIGLAS parts into con- 
stantly widening fields of application. Molding presses with three-hundred- 
ounce capacity have been installed at a number of plants, and presses with 
even greater capacity are being planned. 
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Furan Resins 


by JOHN DELMONTE* 


erived from furfuryl alcohol, 
ve thermosetting materials with 
tanding chemical resistance. For 
nple, a furan resin coating has 
been successfully adapted to with- 
tand 100% hydrofluoric acid, all 
concentrations of caustic soda, an- 
hydrous hydrochloric acid at 250‘ 


F RAN resins, particularly those 


F. citrus fruit juice processing, 
bright nickel plating baths, tri- 
chloroethylene vapor degreasers, 


aliphatic and aromatic solvents and 
many other chemicals. 

There are many types of furan 
resins, including partially poly- 
merized furfuryl alcohol, furfuryl 
alcohol reacted with furfural or 
formaldehyde, furfural reacted with 
ketones such as acetonyl acetone, 
furfural reacted with phenols, and 
furfuryl aleohol reacted with urea. 
The latter two are usually classified 
under the phenolic or urea resins 
and are not included in this dis- 
cussion. 

The preparation of furan resins 
has been influenced in recent months 
by the availability of “new-process” 
furfuryl alcohol, which is purer, 
more reproducible, and more re- 
active than earlier materials sup- 
plied to the industry. New raw 
material plants were placed in oper- 
ation by the Quaker Oats Company 
late in 1953. 


General Characteristics 


With the exception of some of the 
furfuraldehyde-ketone resins, the 
furan partial polymers are liquid 
in character and when gelation sets 
in, as under the influence of an acid 
catalyst, an irreversible gel is 
formed. Furfural-ketone partial 
polymers are available as_ solid, 
fusible materials, which will readily 
dissolve in solvents. 

The applications of liquid furan 
resins as adhesives, coatings, and 
impregnants entail the use of acid 
catalysts capable of resinifying at 
room temperature. The useful pot 

is a function of the type of resin, 
the ambient temperature, and cata- 
lyst concentration. Catalysts such as 


ne Plastics Inc 


Furan Resins 


strong mineral acids, p-toluenesul- 
fonic acid, sulfamic acid, and acid- 
forming salts are used. These cata- 
lysts will cure the furan resin at 
room temperature; however, the 
process of resinification occurs from 
the outside, with the possibility of 
those portions out of contact with 
air not developing full cure for long 
periods of time. Typical behavior of 
a partial polymer of furan resin in 
contact with different catalyst con- 
centrations is shown in Fig. 1, 
depicting the change in viscosity at 
various intervals of time. The ma- 
terial is a furan adhesive approved 


under Specification MIL-A-927A 
for bonding phenolics. 
Applications 


Coatings—An example of the use 
of a furan resin coating is the appli- 
cation of room-temperature-setting 
“Jet-Kote” applied to a table top. 
This coating gives non-staining 
characteristics and inertness to a 
large variety of solvents, acids, and 
alkalies. 

A baked furan coating (X-5A) 
has demonstrated very good adhe- 
sion to steel and aluminum, greatly 
improving weather resistance and 
chemical resistance. Thin gage metal 
may be bent almost double without 
cracking the coating. No catalysts 
are necessary for the application of 
this system. 

Although room-temperature-set- 
ting furan resins will adhere well to 
wood, phenolics, and Masonite, 
primers are required for steel and 
concrete. For best results, tank 





Time, HOURS 


Effect of catalyst concentration on 
change in viscosity of partial polymer 
of furan resin with time 


lining systems have been developed 
involving several layers of glass 
cloth and resin. Furan resin interior 
linings also improve the chemical 
resistance of polyester tanks. 

On electric potentiometers and 
wiring, furan coatings have proved 
satisfactory for temperatures up to 
400° F. A recent survey shows this 
application, particularly when a 
phenolic base is present, to be well 
suited to furans. 

Adhesives—Specification MIL-A- 
927A covers furan adhesives for 
bonding phenolics. In addition, furan 
adhesive is employed successfully 
on urea, polyester, and melamine 
parts. 

Mixed with fillers and a catalyst, 
furan resins serve as resin binders 
for brick, tile, and chemical-resist- 
ant stoneware. Nonporous, they 
possess good chemical resistance. 

Laminating—Recent developments 
in furan resins and improved hard- 
eners indicate that these materials 
will play an increasingly important 
role in the reinforced plastics in- 
dustry. 


Recent Developments 
@ A furan resin (Lamojet—Type 
X-2, Furane Plastics Inc.) has been 
developed for laminating glass fibers 
and similar materials. Furan resin 
laminates have good heat resistance 
and good chemical resistance to most 
acids, alkalies, and organic solvents. 


@ A cement (Furnane, Atlas Min- 
eral Products Co.) based on poly- 
furfuryl alcohol has _ excellent 
containability characteristics. This 
product behaves very much like a 
Portland cement mortar and will not 
flow off of vertical surfaces. 


References 

Consult the Subject Index and Di- 
rectory Index for additional infor- 
mation concerning furan resins. See 
also the Adhesives and Coatings 
Charts for information on properties 
and trade names. 

“Furfural as a resin former,” by 
E. A. Reineck, Mopvern Ptastics 29, 
122 (June 1952). 

“Resin-forming reactions of fur- 
fural and phenol,” by L. H. Brown, 
Ind. Eng. Chem. 44, 2673 (Nov. 
1953). 

“New process for the manufacture 
of furfuryl alcohol resin intermedi- 
ates,” by E. R. Nielsen, SPE J. 9, 10 
(Feb, 1953). 
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Inorganic Plastics 


GLASS-BONDED MICA 


A SPECIAL type of inorganic plas- 

tic, glass-bonded mica, was first 
produced in the United States in 
1923. Muscovite mica is almost 
exclusively used because of its 
superior electrical properties. Wet- 
ground mica is preferred for com- 
pression molding because of its 
purity and fineness. Dry ground is 
more adaptable to injection molding. 
Compositions made with synthetic 
mica offer superior temperature re- 
sistance and improved electrical and 
mechanical properties. 

The glass binder must have a 
melting range of not more than 1300 
to 1500° F. to avoid deterioration of 
the mica’s electrical and mechanical 
properties. To obtain compositions 
with high dielectric constants it is 
necessary to incorporate titanium 
dioxide (rutile) or titanates. By 
proper formulation it is possible to 
obtain positive or negative tempera- 
ture coefficients of capacity. 

Processing—Proper proportions of 
mica and glass are mixed intimately 
with about 10% of water. The mix- 
ture is preformed into blanks under 
a pressure of 4000 p.s.i. and dried to 
remove excess water. Mica content 
for compression molding compounds 
is kept as high as possible, while a 
higher glass content is used in in- 
jection molding compounds. 

Compression molding is accom- 
plished by heating preforms until 
the glass becomes plastic and then 
hot-pressing at 500 to 700° F. and 
approximately 4000 p.s.i. All mold- 
ings except those of very thin sec- 
tions require annealing. To obtain 
best performance in electrical appli- 
cations, the water-absorbent skin 
should be removed by grinding. 
Standard finishing tools can be used, 
but ample water as lubricant and 
coolant is recommended. 

Injection molding is done by heat- 
ing preforms, often small disks of 
sufficient volume for a_ single 
charge, to a plastic mass. The latter 
are then transferred to the injection 
cylinder and injected into a closed 
mold maintained at a temperature of 
700 to 900° F. using injection pres- 
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sure of from 10,000 and 30,000 p.s.i. 

General characteristics — Glass- 
bonded mica is a gray, white, or 
reddish stone-like material, which 
is hard and much more brittle than 
organic plastics. The tensile strength 
is lower than that of porcelain, glass, 
and other materials of ceramic na- 
ture, but toughness and flexibility 
exceed those of other vitreous sub- 
stances. The resistance of the glass- 
bonded mica to acids and alkalies is 
rather poor. 

The material is characterized by 
high dielectric strength, low loss fac- 
tor, high volume resistivity, and arc 
resistance. Surface resistance is good. 
The material is satisfactory for use 
at service temperatures up to 700° 
F. Thermal expansion coefficients of 
cold-rolled steel, brass, copper, 
aluminum, nickel, Monel, and other 
metals and alloys are such that these 
materials can be incorporated into 
injection-molded glass-bonded mica, 
ensuring a tight seal over a wide 
temperature range. 


COLD-MOLDING PLASTICS* 


6 Ct -ansiing inorganic plastics 
are classified according to the 
type of binder used. 

Portland cement binder—The sim- 
plest type of inorganic cold-molded 
compounds consists of a mixture of 
Portland cement and asbestos fiber, 
usually in equal quantities. The mix- 
ture is treated with water in a mixer 
until desired molding properties are 
obtained. Colloidal kaolin clay is 
sometimes added to the cement and 
asbestos, in which case the in- 
gredients are blended dry, then 
water is added slowly while mixing, 
and lumps are broken in a grinder. 

The cement-asbestos composition 
is molded at 4000 to 12,000 p.s.i. and 
sets in the presence of water before 
baking. Cement-clay-asbestos mix- 
tures are similarly molded, but the 
pieces are air-dried for several 
hours, treated in a humid atmosphere 
for 24 hr., immersed in hot water 
for 24 hr., and finally baked for 
about 12 hr. at 225 to 500° F. 


* Organic cold-molding plastics are discussed in 
another chapter, p. 452 





Calcium hydrate binder— noth, 
type of compound is forme whey 
calcium hydrate is mixed wit) fine) 
powdered silica and asbest: fiber 
Clay can be subsituted for tle silic, 
if desired. These materials arc mixed 
together with water, dried to mold. 
ing consistency, and subsequently 
screened. 

The silica-asbestos composition 
are molded at 2000 to 4000 ps; 
dried, then steamed under pressure 
to complete the chemical reactions 
The clay-asbestos mixtures are 
molded in the form of moist powder 
at 6000 to 10,000 p.s.i., and subjected 
to steam for two hr. at approximatel; 
75-lb. pressure. 

Phosphoric acid binder—A thir; 
type of inorganic cold-molding com- 
pound consists of asbestos fibers 
mixed with phosphoric acid. These 
compounds are molded at 4000 + 
10,000 p.s.i. and baked. Their rela- 
tively high density and low wate: 
absorption permit their use in man; 
cases without impregnation. If the 
material is molded semi-hot, the 
pieces are rigid. 

General characteristics—lInorganic 
cold-molded materials are usually 
gray or white, although several pas- 
tel shades are available in some va- 
rieties. Moldings are hard and stone- 
like. Those made with calcium hy- 
drate and clay lend themselves more 
readily to such machining operations 
as drilling and tapping than do the 
moldings made with Portland ce- 
ment. Dimensional control is also 
easier with the former compositions 

The materials are generally por- 
ous, permitting ready absorption of 
moisture. For use as electrical in- 
sulators, they are protected by im- 
pregnation or coating. Among the 
impregnants are wax, asphalt cut- 
backs, and sodium silicate; special 
varnishes and enamels are used as 
coatings. 


References 

See the Plastics Properties Chart 
for information on properties and 
trade names. 

“Cold molding materials may 
solve your plastics selection prob- 
lems,” by B. F. Hantz, Electrical 
Manufacturing 39, 80 (July 1947). 

“Glass-bonded mica—its develop- 
ment and use,” by A. Monack, Elec 
Mfg. 38, 106 (Nov. 1946). 

“Physical properties of resin im- 
pregnated plastics,” by J. Delmonte, 
Trans. A.S.MLE. 68, 241 (Apr. 1946) 
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| Exchange Resins 


by JAMES BOYD SMITH* 

ts first commercial use 

d 1200, ion exchange has ex- 

| into an important unit op- 

in the process industries as 

an important tool for the 

nt of water. The materials 

o the greatest extent are es- 

special types of plastics and 

gh their yearly volume is only 

ll fraction of the multi-billion 

yearly volume of the plastics 

ry, their use is expanding at 
rate 

process of ion exchange con- 

of the replacement of ions in 

on by ions associated with 

ips, such as sulfonic or amino, 

solid insoluble materials. For ex- 


Na.Z Ca‘*> CaZ + 2Na 


where Z stands for the ion exchange 
granule containing the active group. 
The exchange can be either anionic 
(involving negative ions) or cationic 
nvolving positive ions), depending 
ipon the nature of the ion exchange 
naterial (1).' 
lon exchange was first discovered 
soils in approximately 1850 in 
England. About 1900 the first com- 
mercial use was made of this process 
n zeolite water softening to remove 
calcium and magnesium. Actually 
this particular process is still the 
largest commercial use of ion ex- 
change. The early ion exchange ma- 
terials, being inorganic, were not 
table to acids or bases. The devel- 
yment of stable organic ion ex- 
nge resins in recent years has 
ntroduced ion exchange to other 
ds. The uses developed range 
laboratory analytical tests to 
plant-scale operations. 


Basic Types 
Modern ion exchangers are basi- 
high polymeric structures simi- 
to other synthetic resins. The 
difference is that ionizable 
’s are introduced into the struc- 
ither before or after polymeri- 
For example, one of the most 
used of present-day ion ex- 
resins is a sulfonated poly- 


al Engineer, The Permutit Cc 
p. 494 


lon Exchange Resins 


styrene cation exchanger. This ma- 
terial is manufactured by first form- 
ing polystyrene beads approximately 
0.01 to 0.05 in. in diameter by sus- 
pension polymerization. The poly- 
mer is crosslinked with divinylben- 
zene to render it infusible and less 
soluble in its final form. The beads 
are dried and then treated with a 
suitable sulfonation agent (2). The 
resulting product contains sulfonic 
groups, which can exchange cations. 

Cation exchangers containing sul- 
fonic and phenolic groups can be 
manufactured by the condensation 
of phenolsulfonic acids with formal- 
dehyde. The resulting gel is dried 
and ground to proper mesh size. Cat- 
ion exchangers can also be synthe- 
sized by polymerizing vinyl com- 
pounds containing carboxylic groups 
or by carboxylating suitable resins. 
These cation exchangers contain the 
weakly acidic carboxylic groups, 


which have properties similar to 
acetic acid rather than the strong 
acid properties of the sulfonic group 
Phosphonic groups in polymeric 
structures also serve for cation ex- 
change. The sulfonation of proper 
grades of bituminous coal produces 
cation exchange material with sulf- 
onic, carboxylic, and phenolic groups 

Anion exchangers in present com- 
mercial production rely on various 
types of amine and quaternary am- 
monium groups for their anion ex- 
change properties. Resins containing 
the highly ionized quaternary am- 
monium group are generally called 
highly basic anion exchangers. These 
can be manufactured by introducing 
a quaternary ammonium group into 
the structure of polystyrene beads 
somewhat similar to those described 
above. It is also possible to incorpo- 
rate quaternary ammonium groups 
in some types of condensation poly- 
mers. Anion exchangers containing 
mostly secondary amine groups are 
manufactured by various condensa- 
tion reactions involving the use of 
aliphatic or aromatic amines, such 
as phenylamines. These anion ex- 
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Outdoor water-demineralizing installation for boiler feed water 




















changers are termed weakly basic 
anion exchangers and have the ioni- 
zation characteristics of a weak base, 
such as ammonia. Another type of 
weakly basic anion exchanger con- 
sists of a bead polymer containing 
weakly basic amine groups. 

Recently there has been interest 
in ion exchangers in the form of 
membranes for use in 
where the selective transport of an- 
ions or cations is desired. There have 
also been synthesized resins having 
chelating properties specific for vari- 
ous metals and oxidation reduction 
resins containing redox systems of 
the quinhydrone type. 

Both anion and cation exchangers 
have in common the fact that they 
must be sufficiently cross linked to 
render them insoluble. In most plas- 
tics solubility is not too much of a 
problem, but the large number of 
polar groups, such as sulfonic or 
amine groups, make the crosslinking 
of ion exchange resins necessary. 
All of the ion exchangers except the 
ion exchange membranes are em- 
ployed as granular materials, usually 
having a mesh size of approximately 
20 to 50 mesh. They may be either 
prepared as beads or ground to 
granules of the proper size. The 
number of exchange groups, which, 
of course, determines the exchange 
capacity of the material, and the 
density, chemical and physical sta- 
bility must be closely controlled (3). 


processes 


Process and Equipment 

Ion exchange resins are employed 
almost exclusively in the granular 
form in columns or tanks containing 
packed beds of the granules. Solu- 
tions are generally passed downflow 
through the resin bed, thus produc- 
ing a countercurrent action and ob- 
taining more effective exchange and 
fuller use of the resin capacity. The 
exchange is, of course, governed by 
the equilibrium between the ions in 
solution, either cations or anions, 
depending on whether a cation or 
anion exchanger is being employed, 
and the ions present in association 
with the groups in the resin. The 
chemistry involved and the equilib- 
ria and kinetics of this process are 
described elsewhere (3, 4, 5). 

The normal procedure is tc oper- 
ate the column until the exchange 
resin is practically saturated with 
the ions that it is desired either to 
recover or to remove from solution. 
Following this, if the solution being 
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treated is valuable, it may be dis- 
placed from the column by water 
and recovered. If not, or at the end 
of this operation, the column is back- 
washed by passing water upflow 
through it to fluidize the ion ex- 
changer and clean and regrade it. 
A regenerating or eluting solution is 
then usually passed downflow 
through the column. This regenerat- 
ing solution consists of a strong solu- 
tion of a compound producing the 
ion it is desired to put back on the 
ion exchange resin. For example, in 
water softening the ion exchanger 
removes calcium-magnesium hard- 
ness from the water by exchanging 
sodium ions initially present on the 
cation exchanger for the calcium and 


COURTESY THE PERMUTIT co. 
Photomicrograph of basic anion ex- 
changer having quaternary ammonium 
groups, showing bead formation 


magnesium ions. When the resin is 
exhausted, a 5 to 15% sodium chlo- 
ride solution is passed through to re- 
move the calcium and magnesium 
ions and to replace the sodium ions 
for the next run. 

At the end of the regeneration the 
excess regenerant must be washed 
out. If the regenerant contains a 
constituent it is desired to save, it 
will be recovered. If not, it is run 
to waste. 

The size of ion exchange equip- 
ment may vary from laboratory ap- 
paratus only a few inches in dimen- 
sions to pressure tanks 10 ft. or more 
in diameter. The large zeolite water 
softening plant of the Metropolitan 
Water District near Los Angeles 
treats 140,000 gal. of water per min- 
ute. There are, therefore, a number 
of hydraulic and chemical considera- 
tions which must be taken into ac- 
count in the design of ion exchange 


equipment. Proper flow dist: 
must be provided to utilize p 
the capacity of the resin. A 
ments must be made for the oper 
valving and direction of the flows 
Equipment for preparation and han. 
dling of the regenerant solutions 
must be provided. Factors such as 
the proper support medium for the 
bed of ion exchanger must also be 
considered. Among the leading pro. 
ducers of ion exchange equipment 
are the Cochrane Co., Internationa] 
Filter Co., and the Permutit Co. 


dution 
»perly 
ange- 


Water Treatments 


It has been mentioned that the 
largest use of ion exchange at pres- 
ent is the softening of water (6) 
Calcium and magnesium, which are 
water hardeners, and which are re- 
moved by this process, can cause a 
multitude of troubles in various in- 
dustries. For example, they can 
form scale in pipe lines, hot water 
heaters, or steam boilers. These ions 
also form precipitates with soap, 
wasting the soap and causing the 
scum familiar to everyone. Hardness 
in process water is also objectionable 
in many industries. One example of 
softening that also illustrates the 
high stability of modern-day cation 
exchangers is the use of sulfonated 
polystyrene for softening water at 
temperatures of 230° or 240° F,, in 
the treatment of boiler water. 

Another wide use of ion exchang- 
ers in the treatment of water is the 
demineralizing or dionizing process. 
This is a two-step process, employing 
both anion and cation exchangers. 
The first step is a cation exchange 
unit, with the cation exchanger 
regenerated with acid. When the 
water to be treated is passed through 
this cation exchanger, the salt im- 
purities are converted to the cor- 
responding acids, by having their 
metallic cations exchanged for the 
hydrogen ion present on the cation 
exchanger. The water is next passed 
through an anion exchanger which 
has been regenerated with a base 
such as sodium hydroxide. In this 
unit the anions present in the water 
are exchanged for hydroxyl ions. 
Thus the water is rendered free from 
ionized impurities and is generally 
equivalent in quality to distilled wa- 
ter. The cost of treating a normal 
water supply by this process is gen- 
erally only a few cents, whereas dis- 
tilling water frequently costs 2 to 3 
dollars per thousand gallons. Water 
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ACETATE MOLDING COMPOUNDS 
e& 


eae One of the toughest of the molding plas- 

: tics, Celanese Acetate combines high 
impact, tensile and flexural strength, 
shatter resistance, color permanence 
and freedom from objectionable odor. 
The material molds and extrudes 
readily with a high gloss finish. Available in a number of 
formulations—in a wide range of transparent and opaque 
colors. 





For toys, electrical parts, housings, personal items, house- 
wares, tool handles, sunglasses, containers. 


MARCO* POLYESTER RESINS 


Thermosetting liquid resins adaptable 


i =) to a variety of fabricating techniques. 


4 Available in a number of formulations 
which can be blended to acquire spe- 
cific physical properties in finished 

product. Tack-free cures can be obtained at ordinary room 

temperatures. Cured Marco Resins exhibit excellent resist- 
ance to moisture, heat, weathering, abrasion and most 
chemicals. Special thixotropic formulations for hand lay up 
fabrication will not “drain’—even on vertical surfaces— 
provide even coating and impregnation. Marco Resins can 
be pigmented to produce any desired color. Catalysts and 
accelerators are also available from Celanese. 

For boats, auto bodies, corrugated and flat sheet, hous- 
ings, tank and tank linings, swimming pools, truck bodies, 
miscellaneous laminates, castings and coatings. 


ACETATE FILMS 


Available in thicknesses from 0.0007” 
to 0.002’°—continuous lengths and cut 
sheets, clear and colored. Offer crys- 
tal clarity, flatness, cockle resistance, 
water and grease resistance, moisture- 
vapor permeability, dimensional stability and excellent 
aging characteristics. 





' packaging of all types, backing for pressure sensitive 
tapes, sound recording tapes, metallic stamping foils, elec- 
trical and thermal insulation, flexible glazing and high 
vacuum metallizing. 


plastics 


the First Name in Plastics 


ACETATE SHEETING (LUMARITH*) 


Available in thicknesses from 0.003” to 
0.250’ —continuous (thin gauges) and 
cut lengths, clear transparent, trans- 
parent tints, opaque colors and special 
effects. 


Can be heat formed, blanked, cut, 


stitched, riveted andcemented. For ophthalmic frames, lamp 
shades, advertising displays, watch and instrument crystals, 
containers, safety shields and goggles, visible office records, 
protective covers and vacuum metallizing. It is used exten- 
sively for vacuum formed toys, novelties, packaging and 
displays. 


POLYETHYLENE FILMS AND SHEETING 


Available in thicknesses from 0.0015" 
to 0.075" in rolls, continuous (thin 
gauges) lengths, sheets to 0.125”. Ex- 
tremely tough, outstanding for chemical 
resistance, good aging characteristics. 





For packaging of fresh, frozen, and 
dehydrated foods, insulation tapes, shoe sole liners, rubber 
backing, protective seat covers, and automotive spring 
liners, acid resistant flanges and gaskets, HF electronic 
insulation, and drum liners. 


Celanese Plastics are the result of many years of 
practical experience and pioneering research in plastic 
applications. This experience is readily available to you 
through specific literature, technical bulletins, and on-the- 
spot assistance from the Celanese Sales Staff or the Product 
Service Department. 

If you are planning, designing, molding or fabricating a 
plastic product, start with the first name in plastics— 
Celanese. Celanese Corporation of America, Plastics Divi- 
sion, Dept. 136, 290 Ferry Street, Newark 5, N. J, Canadian 
affiliate, Canadian Chemical Company, Ltd., Montreal and 
Toronto. 

*Reg. U.S. Pat. Off. 
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obtained by this process usually 
contains only a few parts per million 
of dissolved ionized impurities. 

The weakly basic type of anion 
exchanger is not capable of remov- 
ing weakly ionized materials such 
as silicic acids or carbon dioxide. In 
many instances these constitutents 
of water are not objectionable and 
weakly basic anion exchangers are 
employed since they may be much 
more efficiently regenerated and are 
lower in operating cost. However, by 
the use of cation exchange resins 
containing sulfonic groups and anion 
exchangers containing quaternary 
ammonium groups, it is possible to 
remove from water such weakly ion- 
ized substances as silicic acid. 

Recently it has been found possi- 
ble to combine in one tank or unit 
a mixture of cation and anion ex- 
change resins for demineralization. 
By this means it is possible to ob- 
tain an extremely large number of 
alternate contacts between the wa- 
ter and the cation and anion ex- 
changers and thus produce waters 
of extremely high purity. The spe- 
cific resistance of such water can 
be 10,000,000 ohm-centimeters or 
greater. The anion and cation ex- 
changers used in such mixed bed 
demineralizing units are synthesized 
so as to be of different densities and 
are separated by hydraulic classifi- 
cation prior to regeneration. 

It is possible to alter the composi- 
tion of water as to its anionic im- 
purities in the same way that it is 
possible to zeolite soften water by 
substituting sodium ions for hard- 
ness. In this process the highly basic 
or quaternary ammonium anion ex# 
changers are employed. They are 
generally regenerated with sodium 
chloride and hence objectionable 
ions such as bicarbonate and sulfate 
are removed from the water and re- 
placed with chloride. The removal 
of bicarbonate anion is important in 
the treatment of water to be fed to 
boilers, while a high concentration 
of sulfates in drinking water can 
cause a laxative effect. 


Industrial Applications 

The advent of organic-ion ex- 
change resins in recent years has led 
to the development of a large num- 
ber of processes other than the 
treatment of water. These processes 
have been generally made possible 
due to the stability of these organic 
ion exchangers to a large number of 
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reagents and conditions. An arbi- 
trary classification of various types 
of ion exchange processes is as fol- 
lows: 1) removal reactions, 2) meta- 
thesis reactions, 3) concentration 
reactions, 4) and 5) 
catalysis. 


separation, 


The demineralization of water as 
mentioned above is perhaps the most 
widely used type of removal reaction 
employing ion exchange. This proc- 
ess may be applied to the purification 
of sugar solutions, such as corn sugar 
or beet sugar. Such purification re- 
moves objectionable materials such 
as color or ash and allows a larger 
yield of sugar during crystallization. 
Polyhydric alcohols such as glycerol 
or sorbitol have been purified in this 
way. Other types of removal reac- 
tions are the removal of a small 
amount of formic acid usually pres- 
ent in the formaldehyde produced by 
catalytic oxidation of methanol, and 
the treatment of gastric ulcers and 
gastric hyperacidity. 

Metathesis reactions, or reactions 
wherein one ion in the material be- 
ing treated is replaced by another 
more desirable one, might be illus- 
strated by zeolite water softening. 
Another use of ion exchange in 
metathesis reactions is the produc- 
tion of colloidal silicic acid, which 
has a number of interesting and use- 
ful properties, by the use of cation 
exchange. A solution of sodium sili- 
cate is passed through a cation ex- 
change on the hydrogen cycle, thus 
producing the silicic acid. Other ex- 
change reactions employing ion ex- 

¢ changers range all the way from the 

use of cation exchangers to treat 
‘human blood, to the treatment of 
phosphoric acid pickling baths or 
.chromic acid anodizing baths. The 
blood is softened to remove calcium, 
which prevents clotting during fur- 
ther processing. The last two proc- 
esses employ cation exchangers on 
the hydrogen cycle to remove the 
metallic ions from the baths, thus 
avoiding dumping the baths when 
they become too contaminated. 

Concentration reactions are usu- 
ally involved with the recovery of a 
valuable material from a dilute con- 
centration. One of the large scale 
uses of this type of process is the 
recovery of copper from waste 
water produced in the manufacture 
of rayon by the cuproammonium 
process. Using cation exchanger it 
is possible to recover the copper as 
a several percent solution from one 


containing only hundreds . 
per million. A number of n 
can be recovered from plai ig o, 
other metal treating wastes cat- 
ion or anion exchange. Meta’ such 
as nickel, copper, and zinc , be 
saved from waste in a useful form 
Furthermore, the nuisance pro juced 
by the wastes from such processes 
is greatly reduced as in the case of 
the recovery of chromates by anion 
exchange. In this instance only 
few parts per million of chr: ates 
can be seriously objectionable jp 
plant waste effluent and is forbidden 
by governmental agencies in man, 
places. By the use of anion ex- 
changer this chromate can be re- 
covered and re-used, thus saving 
the value of the chromates and re- 
moving the troublesome waste dis- 
posal problem. 

Ion exchangers may be employed 
in chromatographic columns to sepa- 
rate elements having such similar 
properties as the rare earths. An- 
other type of separation is the sepa- 
ration of the amino acids produced 
by hydrolyzing proteins. By the use 
of various types of anion and cation 
exchangers and by proper adjust- 
ments of the pH, quite complete 
separation of these complex mix- 
tures can be achieved. 

The fifth application mentioned 
above is the use of ion exchangers 
as catalysts. Both strongly acidic 
cation exchange resins on the hy- 
drogen cycle and highly basic anion 
exchangers on the hydroxyl cycle 
are useful as solid catalysts in reac- 
tions catalyzed by acids or bases. 


arts 
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Natural Resins 


T } ‘ resins are named according 


eir source of origin, some 

iguishing characteristics of 

or the port at which they 

mmerce. Natural resins de- 

ym trees are classified in four 

groups as follows: 1) damar 

atural resin); 2) black, pale, 

atu East India (semi-fossil 

): 3) copals—manila (meleng- 

ket, boea, pontianak, loba), kauri, 

congo; 4) miscellaneous—accroides, 
elemi, mastic, sandarac. 

There is practically a continuous 
series as regards solubility and hard- 
ness from the softest damars ob- 
tained from fresh tappings of living 
trees to the hardest copals of the fos- 
sil type. In general, the hardest resin 
gives the hardest varnish film, but 
many other factors enter into the 
complete analysis. The fossil resins 
in general are harder than the dam- 
ars, although the classes cross each 
other in the softest copals and the 
hardest damars. The hard fossil res- 
ins usually have to be thermally 
processed. 

Batu—This semi-fossil East India 
resin is related to the damars. It is 
readily soluble in coal tar hydrocar- 
bons, petroleum solvents, and in 
many high solvency petroleum frac- 
tions. This inexpensive resin is com- 
patible with stearic acid and a wide 
range of waxes, oils, resins, and cel- 
lulose derivatives, as well as as- 
phalts and pitches. The viscosity of 
its solutions is often much greater 
than that of damar; this property is 
valuable for the manufacture of ce- 
ments, gasketing materials, and re- 
lated products. 

Black East India— This dark col- 
ored resin, semi-recent in its origin, 
is related to the damars but is more 
closely allied with the pale and batu 
East Indias. It finds application in 
dark-colored varnishes, gloss paints, 
printing inks, plastics, oilcloth, and 
adhesives. Black East India var- 
nishes when first applied are rather 
dark in color, but rapidly bleach to 
transparent films comparable in 
color with varnishes made from very 
light resins. Black East India oil var- 
nishes show good alkali resistance. 

Manila—This alcohol-soluble co- 
pa’ is produced from the Agathis 
Alba tree by tapping. The manila 
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group includes those from the Dutch 
East Indies, designated as Macassar; 
a grade from Singapore; a series 
from the Philippine Islands; a group 
of semi-recent or half-hard resins 
termed lobas; pontianaks, which are 
semi-fossil; and the hard fossils 
termed boea. 

At present, manila copal is chiefly 
used in paints, oil, and spirit var- 
nishes and in the manufacture of 
lacquers, sizing materials, plastics, 
japans, driers, linoleums, printing 
inks, adhesives, and related products. 

Congo—This hard fossil resin orig- 
inates in the Belgian Congo. In its 
original form, congo is insoluble in 
practically all organic solvents, but 
with some it forms gelatinous liquids 
or transparent viscous gels. When 
thermally processed or run, congo is 
soluble in a wide range of petroleum 
solvents of all varieties, coal-tar sol- 
vents, alcohols, esters, terpenic sol- 
vents, ketones, ethers, as well as 
fatty acids and vegetable oils. Ther- 
mally processed congo may be in- 
corporated with all of the drying oils. 
After runnings, the resin is compat- 
ible with ethyl cellulose, cellulose 
nitrate, a wide variety of other res- 
ins, waxes, pitches, and asphalts. The 
original resin may be incorporated 
with a considerable number of waxes 
at 525 to 615° F. 

Congo is one of the hardest of the 
fossil resins and is adaptable to a 
wide range of varnish products. It is 
the “universal” resin of the varnish 
maker and producer of decorative 
and protective coatings. It shows 
good durability, elasticity, weather 
resistance, and color. 

Amber—This yellowish, transpar- 
ent to translucent, fossil resin is de- 
rived from an extinct conifer. It 
takes a polish well and is the hard- 
est known natural resin. However, 
it is brittle and breaks with a con- 
choidal fracture. 

Shellac—This natural resin is pro- 
duced by tree lice (Taccardia lacca) 
found in Asia. It is either exported as 
seedlac for the manufacture of 
bleached lac, or converted by heat 
refining into orange shellac and but- 
ton lac. The insect secretion is a 
mixture of a hard and soft resin, to- 
gether with a 4 to 5% of shellac wax. 
Although it is possible to separate 


the two resins, there has been no 
commercial demand for either alone 

Shellac exhibits characteristics of 
both thermoplastic and thermoset- 
ting types of binders, retaining its 
thermoplasticity for a long period 
when heated. Heat curing increases 
the mechanical and _ electrical 
strength of the material. Shellac is 
widely used in the electrical insula- 
tion field; besides possessing high di- 
electric strength and low power fac- 
tor, it has the ability to withstand 
electrical arcing without the forma- 
tion of carbon tracks. The high 
scratch hardness and resilience of 
shellac make it a valuable binder in 
phonograph records. 

Rosin—This product of pine tree 
exudations consists largely of abietic 
acid, together with a small amount 
of other complex terpenic acids and 
esters. It has not been used exten- 
sively in molding compositions be- 
cause of its low softening point and 
brittleness. Rosin is esterfied with 
glycerol to yield ester gum, and is 
used as a constituent of certain types 
of modified phenolic resins. These 
materials are commonly employed in 
varnish manufacture and allied 
fields. 

Vinsol' is another product of the 
steam distillation process by which 
naval stores are extracted from the 
wood of the long-leaf Southern pine. 
The resin contains phenol, aldehyde, 
and ether groups and has an approx- 
imate methoxyl content of 6% and a 
non-carboxylic hydroxyl content of 
9 percent. It is an ideal modifier for 
most natural and synthetic resins. 
High-melting materials or thermo- 
setting condensates are produced by 
reacting the resin with aldehydes. 
It is soluble in alcohols, esters, cy- 
clic hydrocarbons, and chlorinated 
solvents, possesses high dielectric 
strength, a low power factor even at 
high temperatures, and has the abil- 
ity to withstand high-voltage elec- 
trical impulses as well. 

Asphalts—These are naturally oc- 
curring hydrocarbon complexes, 
termed bitumens, which are insol- 
uble in water, but soluble in carbon 
disulfide and benzene. The amor- 
phous brownish to black mixtures 
range from mobile fluids to hard fri- 
able solids. Asphalts can also be 
processed to yield products with a 
wide range of physical properties 
such as good dielectric properties 
and resistance to moisture, acid, al- 


1 Trade name of the Hercules Powder Co 

















ACRYVIN 


PEARLESCENT CAST ACRYLIC 
AND POLYESTER SHEETS 
AND BUTTON BLANKS 


e Blank sizes: 14 to 60 ligne in diameter. 
Thickness: .100 (4 ligne) to .500 (20 ligne) 





CAST POLYESTER SHEETS 


e Colors: clear, pastels, opaques, fiber glass, etc. 
Thickness: 0.1 to 2 in. Sizes: 3 x 4 to 6 x 7 ft. 
Types: Thermo-setting and Thermo-plastic. 

Rigid, semi-rigid, flexible, flame-resistant. 


ACRYVIN CORPORATION OF AMERICA 


470 East 99th St., Brooklyn 36, New York * Phone: Nightingale 9-7600 

















Your PLASTIC SCRAP 


and SURPLUS 
BOUGHT - SOLD - REPROCESSED 











We carry Expert 
reprocessed Compounding 


stocks of All and Coloring 


Thermoplastics QUALITY GUARANTEED 
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YOU'LL BE PLEASED WITH OUR SERVICE 


FISHMAN PLASTICS CO. cic co's? it 











kali, and most chemicals. The have 
been successfully used in roa: ma- 


terial as a binder and filler 1d jy 
molding compositions for ele. {rica 
insulation. 


Cashew Resins—The cashew nyt 
is obtained mainly from India. The 
oily liquid obtained from them ap- 
pears to be almost completely phe- 
nolic in character—10% cardol 
substituted resorcinol, and 90°; an- 
acardic acid, a salicylic acid deriya- 
tive. Both compounds contain a 15- 
carbon substituent group, in each 
case in the meta position to the hy- 
droxyl] and in each case unsaturated 
The monomeric material is separated 
by a high temperature steam disti]- 
lation, which yields a product known 
commercially as cardanol. 

Compared to the lower phenols, 
the heat-reactive type resins formed 
by condensation of the cashew phe- 
nols with aldehydes are more re- 
sistant to alkalies, more soluble in 
solvents, and less hard and brittle. 
These resins also possess unusual 
evenness of frictional characteristics 
over wide ranges of temperature. 

The resins are available in the 
form of mobile liquids, viscous liq- 
uids, powdered fusible solids, gran- 
ular unfusible solids, and rubbery 
infusible solids. Typical applications 
for these cashew nutshell liquid res- 
ins are adhesives, phenolic resin 
plasticizers, potting compounds, pro- 
tective coatings, rubber compound- 
ing, synthetic drying oils of extreme 
alkali resistance, and automotive and 
other brake linings. 
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BretLe Molding Materials are supplied in either powder or granular form 
suitable for regular compression molding. The powder produces slightly 
stronger parts, but granules are more easily handled, can be preformed, and 
are therefore more economical. Typical applications include radio cabinets, 





clock cases, stove hardware, closures and cosmetic con 
tainers, buttons and buckles, housings for electric mix 
ers and electric razors, jewelry and watch boxes, and 
electric toaster bases. 

BeeTLe Molding Materials are available in an un G : 
limited range of colors and are made in various plas AMERICAN yanamid company 
ticities to meet specific molding conditions and specific facatete boeidaeiee 
jobs. Speed of molding and performance are not sac 90 ROCKEFELLER PLAZA, NEW YORK 20, N.Y 


rificed in these variations. For example, special fon 





mulations are supplied for molding closures by the 
stripping method. BEETLE 1005, a low-cost, general purpose grade in brown 
is also available for closures, buttons, wiring devices and electrical parts 


requiring high arc resistance. 














THERMOSETTING MOLDING MATERIALS 


MELAMINE-FORMALDEHYDE 


rich appearance 
break-resistant 
heat-resistant 


lustrous 


Me 


opaque and 
translucent colors 

odorless 

tasteless 

hard surface 

mechanical strength 

arc-resistant 

dielectric strength 

water-resistant 

wear-resistant 


inert 
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MELMAC resins, when combined with suitable 
fillers, form odorless, tasteless and chemically inert molding 
materials. Exceptional mechanical and electrical properties make these MrELMa¢ 


Molding Materials invaluable to the industrial and domestic fields. 


Melmac 1077-1079 (alpha-cellulose-filled )—Available in all colors for molding of heavy- 
duty dinnerware and food service pieces, cutlery handles, buttons and buckles, lighting 


reflectors and fixtures. Suitable for compression or transfer molding. 


Melmac 592 (mineral-filled)—Supplied in granular form fon compression 01 
transfer molding. Featuring excellent dimensional stability, arc and heat resist 
ance. Ideal for aircraft ignition parts, circuit breakers, terminal blocks, 


electrical insulating applications. 


Melmac 3020, 3024 (¢ hopped-cotton-fabric-filled) \ molding material ideal for 
products requiring resistance to impact, such as food trays and 

containers, electric motor insulation, mining machinery insu 

lation, dinnerware. MetMac 3024 is used almost exclusively 

for military applications. 


Melmac 1500-1502 (cellulose-filled)—Possesses high arc resist- 
ance, excellent dielectric strength, and low specific gravity. 
Easily molded into automotive ignition parts, circuit breakers, 


connector plug inserts, and watt hour meter blocks. 


Melmac 404 (unfilled)—A highly translucent, granular material especially suitable 
for buttons and indicator lights. 


Melmac 3135 (fiberglas-filled)—An electrical grade material possessing excel 
lent arc resistance; high strength and insulation resistance; 
low shrinkage and moisture absorption. 
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RAW MATERIAL CHARACTERISTICS 
Compression Ratio (Bulk Factor) 

Tabletting 

Plasticity Range 


A.S.T.M. TEST 
Loose-packed 


BEETLE 
Alpha-Urea 


25 
Excellent 
V Soft — V.Hard 


BEETLE 
1005 
low Cost 


2.5 
Excellent 
Soft — Med. 


MELMAC 
1077-1079 
Alpha-Melam. 


2.) 
Excellent 
V.Soft — V.Hard 





Moldability in Compression Molds 
Compression Molding Temp. — °F 
Compression Molding Pressure — PS! 
Moildability in Transfer Molds 
Transfer Molding Temp. — °F 
Transfer Molding Pressure — PSI 


PHYSICAL PROPERTIES 

Shrinkage — Ins/in CMCP — 4” x Yg” Disc. 
Total after 48 Hrs. @ 220°F 

Specific Gravity 

Molded Density*— GMS/Cu. In. 
Machining Quality 


Excellent 
275 — 350 
2,000 — 8,000 
Special 
Type 
Recommended 


Excellent 
275 — 320 
2,000 — 5,000 
Subject 
To 
Trial 





Bound Brook 
Bound Brook 
D-71-27 


+) Reais 


.006 — .009 
.012 — .021 
1.5 
24.6 
Fair 


.007 — .008 
013 — .016 
1.52 

25.0 
Excellent 


Excellent 
310 — 370 
1,500 — 6,000 
Special 
Type 
Recommended 


.006 — .009 
014 — .019 
1.5 

24.6 

Fair 





Light Transmission — %/ 

Refractive Index 

Resistance to Sunlight 

Thermal Coefficient of Expan. — IN/IN/°C 
Thermal Conductivity — Cals/SQCM/SEC/°C 


D-672 
D-542 
D-696 
D-325 


21.8 

1.54 — 1.56 
Pastels — Gray 
22 — 36 x 10° 
10.1 x 104 


14.5 
Pastels—Yellow 
20 — 57 x 10° 
10.1 x 104 





Specific Heat — GM-CAL/°C 

Heat Distortion Point — °F (264 PSI) 

Heat Resistance** (1/g” Section) — °F 
Flammability 

Water Absorption (24 Hrs. @ 25°C) —% 


D-648-45T 


4” x Ye" Disc. 


0.4 

266 

170 
Self-Exting. 
0.4—08 


Self-Exting. 


410 

210 
Self-Exting. 
0.1—0.4 





Color Possibilities 

Impact Strength, |zod, Milled-=}42* 
Impact Strength, Charpy. Notch**j4?*: 
Compressive Strength — PSI 

Flexural Strength — PSI 1/4 x V2 x 5” 


D-256 
D-256 
D-695 
D-790 


Unlimited 

0.24 — 0.28 
1.2—1.4 
30,000 — 38,000 
1:,200 — 18,000 


C-4980 Brown 
0.26 — 0.275 


10,000 — 13,000 


Unlimited 

0.24 — 0.28 
40,000 — 45,000 
12,000 — 15,000 





Deflection — Inches 1/4 x 2 x 5” 
Tensile Strength — PSI 

Modulus of Elasticity — Flex. — PS! 
Modulus of Elasticity — Tens. — PSI 
Shear Strength (1” Diam. Slug) 


D-790 
D-638 
Cyanamid 
D-638 
LP-406-A 


0.103 — 0.157 
5,500 — 7,000 
1.4—1.5x 10° 
1.3—1.4x 10° 
11,000 — 12,000 


0.100 — 0.120 


0.107 — 0.162 
7,000 — 8,000 
1.5— 10° 
1.35 x 10° 
11,000 — 12,000 





Rockwell Hardness 

% Elongation in Flexure at Failure 
% Compression at Failure 

Boiling Water — 1 Hour 


ELECTRICAL PROPERTIES 
Dielectric Strength, Short Time Vg” V/M 
Dielectric Strength, Short Time 100°C 
Volume Resistivity — OHM-CM 
Insulation Resistance OHMS @ 95% RH 
Dielectric Constant — 60 Cycles 


D-785 


Stamford Labs. Rpt. 


D-149 — 44 

D-149 -— 44 
JAN-P-14 V/2” disc. 
D-150 — 45T 


E94 — 97 
1.0 


0 


300 — 390 
130 — 310 
500 — 800 x 10¢ 
76—78 


E110 
0.9 


0 


310 — 350 
250 — 300 
0.25 x 0.3 x 10? 
300 x 10° 
85—9.4 





Dissipation Factor*** — %— 60 Cycles 
Loss Factor — %— 60 Cycles 

Dielectric Constant — 1,000 Cycles 
Dissipation Factor*** —% — 1,000 Cycles 
Loss Factor — %/ — 1,000 Cycles 


D-150 — 45T 
D-150 — 45T 
D-150 — 45T 
D-150 — 45T 
D-150 — 45T 


3.5—43 
0.27 — 0.35 
72—7A4 
27 —3.1 
0.19 — 0.24 


5.3 — 8.3 
0.45 — 0.78 
8.1—88 
2.3 — 3.6 
0.19 — 0.31 





Dielectric Constant — 1,000,000 Cycles 
Dissipation Factor*** — °% — 1,000,000 Cycles 
Loss Factor — % — 1,000,000 Cycles 

Arc Resistance (ASTM) Seconds 

Rim Arc Resistance — Breaks-per-Rev. 


CHEMICAL PROPERTIES 

Gosoline —Hi-Octone —7 Days — 25°C 
Lubricating Oil — SAE 20 — 105°C 

1% Hs SOs —7 Days Immers. — 25°C 
1% NA OH — 7 Days Immers. — 25°C 
1% NA OH — Boiling — 8 Hrs. 


D-150 — 45T 
D-150 — 45T 
D-150 — 45T 
D-495 —- 42 
Cyanamid 


Stamford Labs. 
Report 


6.7 —68 
3.9 — 3.0 
0.19 — 0.21 
102 — 136 


0-0-0 

0 

0 
Attack 
Discolors 
Attack 


7.5—79 
2.7 —2.9 
0.21 — 0.23 
114— 134 
0-0-0 


Discolors 





5°/, Chromic Acid — 4 Hrs. — 25°C 
10% Citric Acid — 7 Days — 25°C 
Acetone — 7 Days — 25°C 


tAs of June 1, 1954 


*Water is 16.4 GMS/cu. in. 


Attack 
Attack 
0 


**Consult our Technical Department for details 


***Formerly Power Factor 


& oa 


SI. Attack 
0 
0 


The values above ore oboined 





e obtained # 






MELMAC 
1500 
Wood Fi.-Mel. 


MELMAC 
1502 
Alpha-Mod. Mel. 


MELMAC 
3020 
Rag-Mela. 


MELMAC 
3024 
Rag-Mela. 


MELMAC 
404 
Unfilled 


MELMAC 
592 
Mineral Filled 


MELMAC 
3135 
Giass Filled 


A 
































Bry-prep 

















test pieces and moy not be exactly reproducible in all cases in commercial practice. 


24 27 10 (5 packed) 10 (5 packed) 2.0 24 7—9 
Good Good Hand Only Hand Only Good Excellent Hand Only 
40-80 (Extru) 40-80 (Extru) Medium Medium Medium 40 — 60 (Extru) Medium 
Excellent Excellent Very Good Excellent Good Excellent Good 
300 — 350 300 — 350 275 — 330 320 — 380 300 — 330 275 — 340 290 — 310 
1,500 — 6,000 1,500 — 6,000 4,000 — 8,000 4,000 — 8,000 2,000 — 5,000 1,000 — 6,000 4,000 — 8,000 
Excellent Excellent Limited Limited Limited Excellent Limited 
300 — 350 300 — 350 -—— -—— —— 275 — 340 —_-—— 
6,000 — 20,000 6,000 — 20,000 -_—— _-—— _-—— 4,000 — 20,000 —_—— 
ee ni aE AUR Ate 
007 — .008 .006 — .007 .003 — .004 .004 — .005 011 — .012 .005 — .007 .002 — .003 
012 — .014 .007 — .009 007 — .014 .008 — .010 018 — .024 007 — 010 .004 — .006 
1.45 1.4 1.5 1.5 1.48 1.78 1.94— 2.00 
23.8 23.5 24.6 24.6 24.3 29.2 31.8 — 32.8 
Fair Fair Good Good -—- Fair Poor 
0 0 0 0 Good 0 0 
Fades Fades Whites—Yellow —-— Good Fades 
32 — 50 x 10° —— -—— -—— -—— 21 — 43x 10° 
8.4x 104 —_-—— 10.6 x 104 10.1 x 104 ——-— 13.1 x 104 _—— 
266 266 310 375 298 266 400 
250 250 250 250 210 300 easiialiaie 
Self-Exting. Self-Exting. Self-Exting. Self-Exting. Self-Exting. Self-Exting. Self-Exting. 
0.34 —0.4 0.27 — 0.28 03—046 0.2—05 0.3—0.5 0.13 0.09 — 0.21 
Brown Only Brown Only Limited Tan Limited Brown Only Natural Only 
0.26 —- 0.38 0.38 — 0.41 0.5—0.9 1.0—1.5 -—— 0.30 — 0.41 4.00 — 6.00 
—_-—=— -_-—— 1.4—1.5 2.2 —3.0 -—— mee anew totee one send ia 
30,000 — 35,000 ee 30,000 — 35,000 28,000 — 32,000 40,000 — 45,000 25,000 — 30,000 ——— 
8,000 — 10,000 9,000 — 10,000 12,000 — 15,000 13,000 — 17,000 11,000 — 14,000 8,700 — 10,800 10,000 — 16,000 
0.081 — 0.120 0.091 — 0.103 0.083 — 0.132 0.102 — 0.157 0.105 — 0.142 0.051 — 0.067 0.060 — 0.072 
5,700 — 6,500 5,500 — 6,500 8,000 — 10,000 5,700 — 8,100 —_-—— 5,500 — 6,500 5800 
1.3x 10° —_-—— 1.85 x 10° 1.90 x 10° —_-—- 1.6 x 10° —_——— 
1.1 x 10 —_-—— 1.65 x 10° 1.55 x 10° ~—— 1.95 x 10° _—— 
10,000 — 10,500 ao 12,000 — 14,000 12,000 — 14,000 a 7,000 — 8,000 
E94 -—— E100 E93 ee E90 > ons 
0.7 07 0.8 0.8 a 0.5 _— 
0.4 cosa sips dlicmwe iin RE aan 
Discolors Discolors 0 0 0 Discolors —_—— 
(a RRU eo Ge a MR NA RO ETERS OSPR SS RSA NR A SR 
350 — 400 350 — 400 250 — 350 130 — 370 _-— 350 — 400 320 — 350 
200 — 350 190 — 210 100 — 200 —-—— 200 —210 270 — 350 200 — 220 
ee —-—— 3x 10° eed a 6x 10!2 -—— 
300 x 10 —-—— 80 x 10° 10x 10° _-—— on lives 
6.1—65 64—7.4 76—846 10.4— 15.0 —_—— 10.2 = 
19—33 8.0— 14.0 6.9—11.3 10.3 — 16.0 —-—— 10.0 fb eco 
0.12 — 0.22 —_—— 0.53 — 0.97 3.3— 5.0 —-—— 1.0 —— 
6.0—6.4 _—— 7.1—78 79—97 —_-—— 9.0 76 
13—17 -_—— 3.3 — 5.0 10.3 — 16.0 —— 74 3.9 
0.07 — 0.26 —_—— 0.23 — 0.39 0.82 — 1.56 -—— 067 
5.5—5.8 stn see 65—69 6.1—67 wns 6.1 71 
3.2—3.5 -—— 3.5— 3.6 48—6.4 —— 5.1 1.4 
0.18 —0.19 —-—— 0.23 — 0.24 0.30 — 0.42 os 0.31 —-——— 
100 — 130 100 — 130 115 — 125 -—— 100 — 145 125 — 140 180 — 190 
0-0-0 0-0-0 soe me —_-—— 0-0-0 0-0-0 
eHOMANE INNA Ce 
0 0 0 os _ 0 
V. SI. Attack V. SI. Attack 0 wee —_—— V. SI. Attack _——-— 
SI. Attack SI. Attack Attack _—— _-—— SI. Attack ~ 
V. SI. Attack V. SI. Attack 0 se —— V. SI. Attack 
SI. Attack SI. Attack Attack a ~ SI. Attack —-- 
Attack Attack Attack —-— —_—— Attack —_—— 
Attack Attack 0 en -—— Attack _— 
V. SI. Attack V. SI. Attack 10 a —_— V. SI. Attack ——-- 











THERMOSETTING RESINS AND RESIN ADHESIVES 


Cyanamid’s Urac, MeLurac and MELMAC Resin Adhesives are used for bonding wood, 


paper and miscellaneous materials. Formulations are available for the production of resin 


bonded plywood, for the assembly of furniture and cabinets, wood aircraft construction, 


fabrication of wood products for industrial and marine use, etc. T hese resins are also used 


for manufacturing weatherproof solid-fiber and corrugated paper shipping containers. 


These materials are durable and dependable because of their high weather and water 


resistance. The woodworking adhesives assure economical, reliable production ol 


hot and cold press plywood. They can also be used to produce boat hulls, truck 


bodies, sporting goods, furniture, musical instruments and laminated 


timber. Solid fiber or corrugated fiber containers can be made so that they 


will not disintegrate upon immersion in water. 


Urac 110—A neat urea-formaldehyde resin in 
free-flowing white powder form. It is used in 
combination with wheat flour for the production 
of hot and cold set plywood adhesives. Added to 
starch-dextrine pastes, it makes water-resistant 
the bonds of solid, corrugated or multi-wall bags 
and Kraft Containers. It is also used for fortifica- 


tion of gypsum products. 


Urac 115 
reduce clamping time in the room temperature 


\ powdered urea resin modified to 


bonding of wood products without the addition 
of highly acidic hardeners. Under special condi 
tions, it would completely eliminate the use of 


retaining clamps. 


Urac 180—Similar to 110, but in water solution. 
This high-solids solution (66% P.M.M.A. Meth- 
od) is ideal for drum, tank-car, or tank-truck 


shipments. 
Urac 185—A craze-resistant adhesive for assembly 
or secondary gluing operations. This compound 


sets at room temperature with low pressure. 


Melurac 255 


maldehyde resin, designed solely as an adhesive 


\ powdered melamine-urea-for- 


for tapeless splicing of veneers. 


Melurac 300 —A melamine-urea-formaldehyde, 


one-package, fast-curing, colorless 

powdered resin for hot pressing flat or molded 
plywood. This resin combines non-staining, mod 
erate cure temperatures, durability, boil resist 
ance, and is ideal for exterior-grade plywood. 
New catalysts recently have been developed re 


ducing cure rates to that of hot-press urea resins. 


Melurac 30i1—A neat powdered melamine-urea 
formaldehyde resin without extender. Among the 
newest uses of this resin adhesive is wood waste 


bonding. 


Melmac 401 —A hot press melamine-formalde 
hyde plywood adhesive used with or without 
fillers. It may be added to urea resins to improve 
durability of the bond. It is also used for laminat- 
ing heavy timbers in marine applications and 
for general purpose work where a boil-resistant, 


non-staining bonding agent is required. 


Melmac 421—A powdered melamine-formalde 
hyde resin soluble in water or water-alcohol solu 
tions, recommended for the fortification of gyp- 


sum products. 


Ketac 1156 — An alkaline curing resin designed 
for fortification of starch adhesives. Moderate 
heat is required for cure. 














GLUING-TO-STANDARDS GUIDE 


Commercial Standards CS-35-49 
Hardwood Plywood: 


Type | (Fully waterproof bond) 
MELURAC 300 . . Hot pressed (240°-280° F.) 
MELMAC. 401 Hot pressed (240°-280° F.) 

+ 10% walnut shell flour 


Type || (Water-resistant bond) 
URAC 110 (Neat powder) { Hot or cold 
URAC 180 (Liquid resin) 4 pressed with 
| flour extenders 
URAC 115 (Neat powder) . Fast-curing, cold 
pressed with or with- 


out flour exrenders 


— ae —-——— —--———. - —_——_—____— — aerial 
Military Specification MIL-P-66A 
Plywood, Flat-panel: 
(Same as CS-35-49 above} 


Joint Army-Navy JAN-P-139 } 
Plywood Containers: 
Type A (Weatherproof) 
MELURAC 300 
MELMAC 401 


Hot pressed (240 -280° F.) 
. Hot pressed (240° -280° F.) 
Type B (Highly moisture-resistant) 
URAC 110 (Neat powder) 
URAC 180 (Liquid resin) 


{ Hot or cold 
} pressed with 
| flour extenders” 
*\f greater than 100°, flour extension 
based on resin solids, add preservatives 
of chlorinated phenol type 
URAC 115 (Neat powder) Cold pressed 
with or without 
flour extenders 


Military Specification MIL-A-5433 
Intermediate-temperature-setting Resin 
MELMAC 401 + 10% walnut shell flour 
Military Specification MIL-A-5534A 
High-temperature-setting Resin 


MELMAC 401 +- 10% walnut shell flour 


Federal Specification CG-496 
Highly moisture-resistant adhesive 
for secondary wood gluing 
Type | (Powdered form) 

URAC 110 + Hardener 18) 
Type III (Liquid form) 

URAC 180 + Hardener 181 

URAC 185 + Hardener 185 


Army-Navy Aeronautical AN-G-8 
(Same as CG-49% above) 





Royal Canadian Air Force Specification DTD-484 
Thermosetting Adhesive. Gap filling, cold setting: 


URAC 185 + Hardener 185 





APPLICATIONS 


Plywood and Veneers 


Highly moisture-resistant plywood 
URAC 110, 115, 180 


Exterior grade hardwood or Douglas 
Fir plywood (boil-resistant) 
MELURAC 300, 301 
MELMAC 401 


Wood waste bonding (sawdust 
and/or wood chip) 
MELURAC 301 
URAC 110, 180 
Marine grade plywood: 
MELURAC 300, 301 
MELMAC 401 


Tapeless splicing of veneers 
MELURAC 255 


Assembly Gluing 
Furniture, sporting goods, 
millwork, joint assemblies, 


laminates 


URAC 115, 185 


High Frequency Gluing 
All URAC Resins (with 
selected hardeners) 


Paper Gluing 


Corrugated boxboard 
solid fiber laminated board 
KETAC 1156 
URAC 110, 180 


Fortification of plaster of Paris 


URAC 180 
MELMAC 421 











Laminac’ 


POLYESTER RESINS 








American Cyanamid Company pioneered in the development of thermo 
setting polyester resins and markets them under the trade name, LAMINA« 
In their original form they are clear, nearly colorless liquids having a wide 
range of viscosities. When catalyzed, they polymerize to form transparent 
solids, with or without heat...and with or without pressure. Curing 
temperatures range from normal room temperature to 00°F, while pressures 
may vary from 0 to 1000 psi. 

Reinforced with a suitable filler, such as glass mat or cloth, paper, o1 
organic fibers, LaMINAcC molds products that are lightweight, phenomenally 


strong, and highly resistant to impact, heat, weather, abrasion, chemicals, and 


1g, 
salt water. They are dimensionally stable and have excellent electrical 
properties. To provide a range and depth of color, twelve shades of LAMINA¢ 
Color Paste are available for incorporation with the resin. Molded in, the 
color won't fade, peel or chip off. 

Che shape and size of LAMINAC products are virtually unlimited. Tanks, 
tubing, boxes, machine housings, trailer and auto bodies, luggage, radomes, 
structural panels, boats, armored vests, food lockers, and furniture are a few 
of the diversely shaped products LAMINAc has helped to make lighter, 
stronger or less costly. 

Fabricating costs of LAMINAC products are often much less than tooling 
expenses for metal. Large parts can be formed in onc 
piece, which adds still more to LAMINAC economy. 

Parts can be molded either by hand lay-up, by direct 
molding, by continuous laminating, or by using a pre 


form technique very similar to that used in making american Cyanamid company 


felt hats. While the reinforcing agent most often used 
is fibrous glass, a wide variety of fillers can be used ee Te re 


30 ROCKEFELLER PLAZA, NEW YORK 20.N.¥ 


paper, rayon, sisal, felt, etc. Flexible or rigid lami 

nates can be produced by the proper choice of resins. 
hese resins are also used, with or without fillers, for casting, potting and 

impregnating, particularly in the electrical industries. Unless transparency is 

desired, non-reinforcing fillers such as talc, calcium carbonates, or mica 

may be used. For certain applications, it is desirable to add reinforcing fillers, 


such as asbestos or glass flock. 








Melmac’ 40 


LAMINATING RESIN 


Damage-defying MretMAc-surfaced laminates—exceptionally 
hard, strong and resistant to heat, moisture and chemicals 
have made substantial gains in the mass production ol 
furniture, counters and wall panels. The beauty and 
variety of the hundreds of patterns and colors now avail 
able, plus the reduced maintenance and replacement costs 
brought about by these laminates, are making this mod 
ern, functional material more and more prevalent in homes, 
hotels, restaurants, offices and retail stores. 

MertMac 405 is a melamine-formaldehyde resin formu- 
lated especially for the production of laminates composed 
of layers of glass cloth, asbestos, canvas, paper or fine 
wood veneers. The end-uses of these laminates determine 
the filler material. Glass cloth, canvas or asbestos are 
usually used for industrial applications. Advantages include 
resistance to heat, flame, electrical arcing, and chemi- 
cals, especially alkalis; machinability and colorability; 
weather resistance. For producing decorative laminates ol 
enduring beauty and serviceability, wood veneers, paper o1 
fabric may be used. It is the impregnation of a protective 
overlay paper with MeLMAc Resin that gives the surface its 
unique resistance to burning cigarettes, alcohol and other 
common abuses. 

While most laminates made with MeLmac 405 are produced 
by the conventional high-pressure laminating techniques, 
pressures as low as 250 psi have been used satisfactorily 


for some products 


AMERICAN Ganamid co VUPANY 


LAST 5S DEPARTMENT 


CKREFELLER PLATA NEW YORE 


Since the use to which our resins, adhesives, and molding materials may 
be put, and the manner of storing and handling them are beyond our 
control, no guarantee, expressed or implied, is made as to the effects of 
such use—whether or not in accordance with these directions. 











Nylon (Polyamides) 


V resins vary according to 1) 

ype of dibasic acid used, 2) 

type of diamine used, 3) the 

yn of ingredients in the re- 

ind 4) the method and ex- 

polymerization. Some are 

xible, while others are rigid. 

lon resin is produced from 

adipic acid and hexamethylene-di- 

ine, which react to form a nylon 

salt. The salt is polymerized in an 

autoclave and flowed out into a 

asting wheel. A shower of water 

hardens the polymer into a trans- 

cent, milky white ribbon, which 
is then chopped into flakes. 

Among molding powders of high 
impact strength, nylon has an out- 
standingly low specific gravity of 
1.14. It has an extremely slow burn- 
ing rate and is self-extinguishing. Its 
iging properties are relatively good 
although ultra-violet rays exert a 
deteriorating influence. The high 
tensile strength associated with ny- 
lon filaments cannot be attained in 
molded articles, since orientation 
an be practicably carried out only 


when the nylon is in filament form. 

Thin sections in molded nylon ar- 
ticles can be subjected to considera- 
ble deformation without breaking. 
The degree to which nylon moldings 
indergo dimensional changes in the 


moisture depends 
greatly on the shape of the article. 
In general, the dimensional stability 
toward moisture is only fair. How- 
ever, stresses locked within thin 
sections of nylon pieces at the time 
if molding are relatively small be- 
ause of the fluidity of the material 
at that time. Therefore moisture us- 
ially causes less dimensional change 
in an article molded of nylon than, 
for example, in an application which 
has been molded of a cellulose ester 
compound. 

The static coefficient against pol- 
ished steel is less than 0.15. Data on 
the dynamic coefficient of friction 
ndicate considerable variation with 
the conditions of test. Where the ap- 
plication is satisfactory for long 
life, the measured coefficients have 
ranged from 0.20 down to as low as 


presence of 


of the nylons is soluble in 
irbons, chlorinated hydrocar- 
the usual lacquer solvents. 


Some nylons, such as FM-6501, are 
soluble in aqueous lower alcohols, 
while FM-10001 is soluble only in 
phenols or formic acid. Mineral acids 
attack the nylons fairly rapidly, but 
strong alkalies have negligible 
effect. 

A process has been perfected for 
continuously extruding round nylon 
rods in sizes from % to 2 in. diame- 
ter. Heavy walled tubing can be 
produced in sizes from 1% to 4 in. 
outside diameter with a minimum 
inside diameter of %4 in. and mini- 
mum wall thickness of 1% inch. 


Applications 
A key part of one make of electric 
shaver is the nylon connecting rod 
that transmits power from the motor 
to the cutter blade, and reciprocates 


COURTESY DU PONT CO. 


Thirteen nylon parts are used in a 
newly designed long-draft spinning 
machine unit. The unit can be re- 
moved and replaced without stopping 
the spinning machine. Tests have 
shown that the nylon parts outlast 
previously used materials 


at speeds of 15,000 to 17,000 half- 
cycles per minute. Molded nylon 
provides lightness of weight, which 
keeps vibration to a minimum; re- 
siliency, which absorbs vibration 
and shock; the strength and tough- 
ness to meet mechanical require- 
ments; and the ability to run with- 
out lubrication other than a small 
amount of grease applied during 
assembly. 

A new fare-collection device for 
buses and trolleys effectively dem- 
onstrates the wide variety of me- 


chanical functions which can be pre- 
formed successfully by nylon. A few 
of the 54 different nylon parts in a 
single machine include spur, helical, 
worm, and bevel gears, ratchets, 
bearings, cams, geneva 
linkages, impact parts, and a num- 
ber of other intricate shapes. The 
manufacturer spent 13 years in de- 
velopment work and built 180 hand- 
made models before the device was 
introduced to the transportation in- 
dustry, proving many times the ef- 
fectiveness of molded nylon as an 
engineering material. Among the 
reasons for selection of nylon for in- 
dividual parts of the machine were 
simplification of design, manufac- 
ture, and assembly; smooth per- 
formance without lubrication; dura- 
bility (such machines are expected 
to take hard service for thirty or 
more years); economy; lightness of 
weight; and self-locking qualities 
when set screws were involved. 

Recently, the use of nylon bear- 
ing cages in a helicopter transmis- 
sion resulted in increase in trans- 
mission service life from 25 hr. to 
well over 1,000 hours. This part pre- 
sented a major problem in the op- 
eration of the helicopter. It was 
found impossible to get over 25 hr. 
of reliable service life from any 
standard anti-friction bearing small 
enough for the job. A long search 
was begun for a satisfactory part. 
Some materials cost too much; 
others could not meet all service re- 
quirements, Since the adoption of 
nylon cages, no bearing failures 
have been reported even in heli- 
copters with over 1,000 flight hours. 
The light weight of nylon keeps cen- 
trifugal loads to a minimum. Its ex- 
cellent bearing properties call for 
the barest lubrication. Nylon ab- 
sorbs shocks and vibrations. It is 
readily and economically molded in- 
to the intricate shape and close tol- 
erances required. 

Rigid types of nylon are suitable 
for molding valve seats for high 
pressure oil and gas systems. More 
flexible types are used as valve seals 
and packings requiring resistance to 
chemicals. 


motions, 


A major feature of nylon gears 
and bearings is the fact that they 
require no lubricant for a light load 
at high speeds or for a moderate 
load at lower speeds. This is espe- 
cially important in the textile field, 
where yarn may be stained by oil, 
and in household mechanisms where 
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COURTESY MACDONALD MFC. Co 


Three nylon gears in a speedometer 
train are mounted in an accurate 
checking fixture which is designed so 
that the pinions can be driven by the 
nylon drive gear in simulation of ac- 
tual operation on the road 


lubrication may be inconvenient or 
neglected. 

A new principle in bearing design 
utilizes a relatively thin lining of ny- 
lon retained in an outer sleeve of 
inexpensive metal. The nylon liner 
can expand and contract circumfer- 
entially around the inner periphery 
of the outer sleeve. A narrow slot, or 
compensation gap, in the liner inter- 
rupts the circumference, almost 
entirely dimensional 
changes in the nylon liner due to 
moisture absorption and tempera- 
ture changes. In applications where 
lubricants are permissible, annular 
grooves in the inside of the outer 
sleeve form storage wells for the lu- 
bricants which are released auto- 
matically through the compensa- 
tion gap when the temperature rises 
and the viscosity of the lubricant is 


eliminating 


decreased. 

Many parts are now molded of 
nylon for textile machinery because 
of its abrasion resistance, low coef- 
ficient of friction, oilless operation, 
durability, and a cost which is about 
one-sixth that of parts machined 
from steel or brass. 

The electrical properties of the 
nylons are roughly those of the 
cellulosic plastics, so that nylon is 
rarely chosen from among other 
plastics for these characteristics 
alone. However, the good dielectric 
strength and toughness of nylon 
have found many uses for this ma- 
terial in the electrical industry as 
molded parts or as extruded or lac- 
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quered jackets for wire insulation 


purposes. 

Coil forms of nylon were the first 
items to be molded commercially, 
and probably more coil forms have 
been molded of nylon than any other 
article. Although slightly flexible, 
these bobbins have a distortion tem- 
perature higher than any other 
molded thermoplastic. The injection 
molding process has made them 
more economical than thermosetting 
plastics in the same size of bobbin, 
even when the form weighs as much 
as half an ounce. Still greater econo- 
mies result because nylon has no 
flange breakage during winding op- 
erations. 

Nylon coating is applied for me- 
chanical reasons on non-electrical 
wire and may be applied to elec- 
trical wire as insulation, but is used 
more often as a protective jacket 
over primary insulation such as 
polyethylene, rubber, or vinyl com- 
pounds. Some types are applied 
from solution in conventional lac- 
quer towers, although most coating 
is done with conventional extruders. 

One manufacturer has numerous 
developments in polyamide coating 
resins. One is a soft, tacky, plasti- 
cizing type of resin made by the 
condensation of a mixture of dimer- 
ized and trimerized unsaturated 
vegetable oil fatty acids with di- 
ethylene triamine. Another is a very 
hard, tough and brittle copolymer 
of di- and trilinoleic acids and other 
acids with ethylene diamine. A pro- 
longed gel time at elevated tem- 
peratures can be imparted to these 
resins by a small amount of antioxi- 
dant which serves as a heat stabil- 


COURTESY WALTCO PRODUCTS 


New nylon fishing reel is light in 
weight, has long wearing parts, needs 
no lubrication, and can take abuse 


izer. These stabilized res 
suitable for hot melt applica 


Recent Development: 


@ Level and tapered nylo 
ment (Tynex E. I. du Pont 
mours and Co., Inc.) is us 
toothbrushes, household bh 
paint brushes, fishing lin 
leaders, etc. 


@ Progress has been made in the 
development of a satisfactory poly- 
amide resin from soybeans (General 
Mills, Inc.). In combination with 
epoxy resin, this polyamide produces 
a compound which serves as a 
glossy finish for printed materia] 
Another product is a dependable ad- 
hesive that will seal together such 
surfaces as wood, glass, metal, paper, 
plastics, and rubber. Still another 
compound may be pigmented to 
form tough glossy enamels or hard 
compounds which can be turned on 
a lathe. 
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Pi anolics’ 
PH “NOL-FORMALDEHYDE 


| Ww general types of reactions are 





yyed in the manufacture of 

l-formaldehyde resins, in- 
volving different ratios of formal- 
det to phenol with acid and 
alk catalysts, respectively. In 
either case, initial reaction of for- 
maldehyde with phenol yields phe- 
nol alcohols. Through control of re- 
actants and reaction time, resins of 
many diverse properties may thus 
be obtained. 

If the reactants involve a ratio of 
at least one part of formaldehyde to 
one part of phenol—and an alkaline 
catalyst—the final product is re- 
ferred to as a one-step resin. The 
initial phenol aleohols formed con- 
tain one or more methylol groups. 
These phenol alcohols are known as 
resols or A-stage resins, and are 
fusible and soluble in alkalies. 
Through further reaction of the 
methylol groups cross linking oc- 
curs, and resols can be cured, on 
heating, to infusible insoluble prod- 
icts. As condensation proceeds be- 
yond the A-stage, the resins enter 
the B-stage and are called resitols. 
Molecular weights are of such a size 
that the resins are no longer soluble 
in alkalies, although they are still 
soluble, or partially soluble, in or- 
ganic solvents such as acetone or al- 
cohol. Cross linkage has not pro- 
ceeded very far, and the resins are 
softened by heat, although hard and 
brittle when cooled. Resites repre- 
sent the final stage of polymeriza- 
tion, with a large amount of cross 
linkage. Resites, or C-stage resins, 
are relatively insoluble and infusible. 

If a ratio of less than one part of 
formaldehyde to one part of phenol 
is used and an acid catalyst em- 
ployed, the resultant resin is a novo- 
lak and is permanently fusible. If 
desirable, novolaks can be converted, 
with additional formaldehyde, to in- 
soluble, infusible products. Hexa- 
methylenetetramine is usually added 
to the pulverized novolak for 
this purpose because, under heat and 
press ire, it yields formaldehyde and 
ammonia. With ammonia serving as 
a co‘alyst, the formaldehyde com- 
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pletes the reaction, forming a resin 
referred to as two-step, which is 
capable of producing practically in- 
fusible and insoluble plastics. 

The states of resin formation are 
not clearly defined but pass grad- 
ually one into another, After the de- 
sired degree of condensation has 
been achieved, dehydration is car- 
ried out until the desired viscosity is 
reached, and the liquid resin is 
cooled. It is frequently necessary to 
blend and filter liquid resins before 
loading them into drums. For var- 
nishes and similar solutions a solvent 
is added after substantially complete 
dehydration of the reaction mixture, 
and the product is cooled. Blending 
and filtering precede packing. Lump 
and powdered forms are produced 
by running the resin, after dehydra- 
tion is completed, onto cooling floors 
or pans. The cooled resin is either 
broken into lumps and shipped as 
such, or ground to powder for fur- 
ther processing. 

Commercial phenol-formaldehyde 
products are discussed in the follow- 
ing paragraphs in the categories of 
1) molding materials, 2) industrial 
resins and 3) cast resins. Phenolic 
resins used in laminates, coatings 
and adhesives are discussed else- 
where in this encyclopedia. 


Molding Materials 


Granular and macerated molding 
materials—Both one-step or two- 
step resins or their many variations 
are employed for these materials, 
the type selected depending on 
properties desired. The resins are 
used as such by condensing further 
and processing with dyes, lubricants, 
and/or plasticizers until the desired 
molding properties are achieved, or 
are compounded with fillers for the 
purpose of further modification of 
the properties. The latter include 
compounds that incorporate either 
organic or inorganic fillers in ground 
or in macerated form. Woodflour, 
cotton flock, asbestos, and similar 
granulated products, or macerated 
fabric or paper are fillers frequently 
employed. Fibrous glass, chopped 
glass cloth, and the new synthetic 
fibers have recently been introduced 
as fillers, presenting interesting new 
properties. Sometimes the molding 


compounds are too bulky due to the 
incorporated filler and are further 
processed to produce a product that 
is in a pellet or nodular form. This 
form facilitates handling and pre- 
forming during the molding process. 

The various phenolic molding 
compounds are often designated by 
the properties they impart to molded 
products, and are commonly known 
as general purpose, shock-resistant, 
heat-resistant, and special purpose 
phenolics. When fully cured, phe- 
nolic molding compounds are rela- 
tively inert. With the exception of 
special grades they are slightly de- 
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Molded phenolic parts are used in min- 
iature electrical connectors which can 
be assembled with metal contact strips 
to form male and female variations 


composed by strong caustic solu- 
tions. Molded pieces are hard, rigid, 
durable, and non-flammable or slow 
burning. Because the materials show 
a marked tendency to discolor when 
exposed to light, dark colors are rec- 
ommended. Indoor aging character- 
istics are good. In general, curing 
temperatures range from 275 to 
350° F. Unless special grades of ma- 
terials and special techniques are 
used, pressure is required for the 
cure. Compression, transfer, or 
plunger techniques can be employed. 
Large pieces can be successfully 
molded and show good tolerance for 
inserts. The range of end products 
which phenolic molding materials 
provide is almost unlimited. 
Phenolic resin boards and blanks 
—Phenolic resin-pulp boards are 
produced on a wet cylinder machine, 
usually in standard size sheets, 48 
by 66 in., and thicknesses ranging 
from 0.031 to 0.045 inch. From these 
boards the manufacturer supplies 
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sheets, rectangles, special 
shapes, and diced material. Products 
are characterized by low bulk fac- 
tor and relatively high mechanical 
strength, dimensional stability, and 


moisture resistance. Properties can 


strips, 


be somewhat tailored by variations 
in the processing. The material can 
be handled in molds for general pur- 
pose phenolics. It can be used either 
for producing finished pieces or in 
conjunction with standard phenolics 
to provide reinforcement. In many 
cases the proper use of blanks with 
other molding materials will produce 
a piece having a combination of me- 
chanical and dielectric strength, and 
good color not obtainable in the 
boards Resin boards and 
blanks are suitable for the produc- 
tion of many industrial and house- 
hold items. 

Phenolic pulp products—By the 
use of pulp resin preforms, articles 
may be made up of layers in which 
the body or core contains a high per- 
centage of fiber and a low amount 
of resin, while the surface layers are 
richer in resin than fiber. When 
cured, the several layers are firmly 
bonded by the fluxed and hardened 
resin into a single piece, whose sur- 
faces have high resistance to wear 
or fluids which may come into con- 
tact with them. The body layer, due 


alone. 


to its high fiber content, gives the 
article its high strength. A recent 
development, covering the use of 
decoratings or inserts on the sur- 
face of serving trays or other flat 
pieces, finds the shaped preform 
particularly advantageous, as _ it 
offers a flat surface on which these 
items may be easily and accurately 
placed. For complex shaped articles 
and articles of varying sectional 
thickness, for which molded-to- 
shape preforms are not adapted, a 
special pulp resin blank is used. This 
blank is also vacuum felted from an 
aqueous pulp resin mixture to the 
shape best suited for obtaining uni- 
formity of pulp and resin distribu- 
tion in the finished product, when 
compression molded in the conven- 
tional manner. The high strength of 
the finished article results from its 
fiber structure being unchanged, ex- 
cept for compacting, from its condi- 
tion in the original preform. 
Rubber-phenolic compounds— 
Within the past few years, use of 
phenolic resins with synthetic rub- 
bers, such as GR-A, GR-S, and neo- 
prene, has made possible improved 
molding compounds which process 
readily, cure faster, and produce fin- 
ished articles of special properties. 
The resin in moderate quantities can 
act as a reinforcing agent for the 
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Shell molds, made of sand and phenolic resin, are used for producing foundry castings. 
Molds are shown at right, cast parts at left. The process offers a number of advantages 
(see details in third column, page 514) and is being widely accepted by industry 


rubbers, imparting hardness 
rubber can be utilized as a 
zer for the resin, giving a | 


which is softer and tougher tha: 
which is otherwise obtainab!; 


phenolic resins. 
The rubber-phenolics have 


esting properties which permit 
to compete with metals, wood 
thermoset laminate: 


ramics, 
straight phenolic molding ma 
They generally mold well in 


the 
stici- 
duct 
that 
with 


nter- 
them 
, Ce. 
and 
terials, 
molds 


that have been constructed for gen- 


eral-purpose phenolic ma 


terials, 


Mold shrink allowance is sometimes 
a more intangible factor than for 
other phenolics but a full scale of 


shrink allowance has been 


estab- 


lished for some of the blends. 
An inherent characteristic of rub- 


ber-phenolics is the relative 


resili- 


ency of the material on release from 
the mold, and the design and loca- 
tion of knock-out pins have to be 
carefully considered. In parts re- 
quiring great accuracy, shrink fix- 
tures are frequently used. The best 
molding temperature is reported to 


be between 340 and 350° F. 


Cycles 


may be up to 20% longer than for 
standard phenolic materials, and 
minimum pressures should be used 
commensurate with the proper den- 


sity of the molded part. 
The _rubber-phenolic 


molding 


compounds are ideally suited for 
transfer or plunger molding, because 
they are fundamentally soft and 


have a long duration of flow. 


Molded parts do not need as much 
reinforcement from the standpoint of 
ribbing or fluting, or excess radii at 


corners, or thicker sections, 
standard phenolics. 


as do 


Phenolic resin-asbestos composi- 


tion—A_ _ phenolic 
composition (Havey, Haveg 
has been developed which 


resin-asbestos 


Corp.) 


makes 


possible the economical production 


of large, complex pieces of 
ment through 
techniques. This material is 


equip- 


simplified molding 


avail- 


able from the manufacturer only in 
the form of finished equipment—fac- 


tory molded to the desired 


shape 


The molding process consists of 
packing a putty-like composition 
into a simple mold in which the 
resin is cured under controlled tem- 
perature conditions without using a 
hydraulic press. Because of the sim- 
plicity of the mold construction, this 
procedure is used to produce small 
quantity runs or even individual 


pieces without the 


introduction 


Resins and Molding Compounds 





luct 
that 
vith 


ter- 
them 
ce- 
and 
ials 
molds 
gen- 
rials, 
times 
1 for 
ile of 
stab- 


rub- 
esili- 
from 
loca- 
to be 
$ Te- 
fix- 
best 
ed to 
ycles 
n for 
and 


orp.) 
1akes 
ction 
juip- 
Iding 
vail- 
ly in 


fac- 


lape 


FOR VERSATILITY... 


NEW 


DURITE GP 102 


DURITE GP-102 is really versatile . . 
or small... intricate or simple... thin-walled or heavy 
sectioned. Supplied in black or brown and in flows for 


. for large moldings 


compression, transfer and plunger molding. Produces 
rich surface lustre and good strength in minimum press 


DURITE PRODUCTS 
PHENOLIC MOLDING COMPOUNDS—general purpose, heat resistant, 
high impact, electrical and special purpose grades 
ABRASIVE BONDING RESINS for grinding and cutting wheels, coated 
brasives. 
FRICTIONAL BONDING RESINS for brake linings and clutch facings. 
WOOD-WASTE RESINS for molded sawdust products and hardboards 
COLD-MOLDING RESINS for low-cost cold molding techniques. 
ASTING RESINS for tool and die work. 
SPECIAL PROPERTY RESINS for bonding carbon, powdered metals, 
r impregnating, laminating, etc 
“P-BASING CEMENTS for basing incandescent lamps, fluorescent 
nps and electronic tubes. 


time. Stocked at major industrial areas for fast delivery. 
For a sample—or a technical representative to demon- 
strate the advantages of GP-102 in your plant. . . write to 
The Borden Company, Chemical Division, DURITE Prod- 
ucts Dept. MPE, 5000 Summerdale Ave., Phila. 24, Pa. 











of prohibitive mold amortization 
charges into the final price. 

The asbestos filler used is acid di- 
gested and the baked product is, 
therefore, resistant to almost all 
non-oxidizing acids, salts, the 
weaker bases, and many solvents. 
Graphite is substituted for the acid- 
washed asbestos in equipment in- 
tended for hydrofluoric acid or acid 
solutions of its salts. These composi- 
tions are characterized by strength, 
toughness, and resistance to thermal 
shock, and can withstand sustained 
temperatures of 300° F. Large 
molded pieces which are subjected 
to considerable hydrostatic heads or 
gas pressures are provided with ex- 
ternal support which usually consist 
of steel ribs or wood staves with 
steel hoops. It is possible to make 
field alterations or repairs with cold 
setting cements which, when hard, 
have comparable chemical resistance 
to the baked phenolic material. 


Industrial Resins 

The term “industrial resins” orig- 
inates from the large number of in- 
dustries that find that phenolic 
resins are a necessary part of their 
product formulation. The ultimate 
consumer rarely realizes that these 
products contain phenolic resin, and 
the products are not usually re- 
garded by the public as plastics. 

The industries consuming large 
quantities of phenolic industrial 
resins include those that manufac- 
ture exterior grade plywood, lam- 
inates, heat and sound insulation, 
grinding wheels, abrasive paper, 
foundry molds, rubber goods, wood 
waste products, insulating varnishes, 
castings, and a host of other end 
products in which the use of phe- 
nolic resins makes a better article 
possible. 

Industrial phenolic resins are gen- 
erally tailor-made for a_ specific 
field of use and frequently for an 
individual user. The versatility of 
the phenolic system of resins is 
brought out in the industrial appli- 
cations. No other resin system fits 
so many diversified fields. 

The properties which make phe- 
nolic resin so popular in the indus- 
trial field include heat, chemical, 
water, and corrosion resistance, 
electrical insulating qualities, and 
bonding properties for a wide va- 
riety of materials. 

Resins for shell molding—The 
methods of using phenolic resins for 
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making shell molds..for foundry 
castings has been discussed in num- 
erous technical articles and most 
resin manufacturers have technical 
literature available. Some are very 
complete manuals. While the volume 
of resin consumed in 1953 fell short 
of some of the more optimistic fore- 
casts, a large amount of resin was 
used and all signs point to an in- 
creasing consumption. The jobbing 
foundries, sometimes at their cus- 
tomers’ insistence, are finding that 
shell molding fits their production 
very well and that long runs of 


COURTESY LICHTOLIER 
Phenolic “bullet” lamp shades resist 
heat, won't chip, and are easy to clean. 
Holes molded into the top of each 
shade provide ample ventilation and 
added attractiveness 


large volume items are not a pre- 
requisite to making shell molded 
castings. 

Machines for making shell molds 
have become numerous and range 
from the elaborate automatic multi- 
station variety to the simple hand- 
operated single-station type. Many 
of the early claims regarding finish, 
tolerance, and casting economies 
have been substantiated. Cores for 
foundry use are also being made by 
shell mold techniques and this appli- 
cation will play an increasing part 
in the consumption of phenolic resin 
in the foundry industry. 

Essentially, the process consists of 
producing a comparatively thin 
shell-like metal-casting mold or core 
by applying a mixture of sand and a 
powdered phenolic binder (6 to 10% 


by weight) to a hot meta 
and curing the layer of 
This technique in metal « 
sometimes referred to as th 
ing” or “C” process. 

Reports on work done to in- 
dicate that this process poss the 
following advantages: 1) M are 
dry and porous, permitting guick 
elimination of gases; no back pres- 
sure is built up. 2) Very accurate 
dimensions are obtained; tolerances 
of a few thousandths of an inch are 
possible. 3) Sections as thin as 0,010 
in. can be cast accurately. 4) Ver, 
smooth surfaces can be obtained on 
cast pieces, and considerable ma- 
chining is eliminated. 5) Fewer sur. 
face defects and smoother surfaces 
result in stronger castings, allowing 
thinner sections. 6) Uniformity of 
resin-sand mix in molds eliminates 
rejects caused by variations in mois- 
ture and clay content in usual 
molding sand. 7) Cleaning of cast- 
ings is minimized and shot blasting 
practically eliminated. 8) Some parts 
which formerly had to be made in 
two or more pieces to allow for ma- 
chining may be made in one piece 
because of the reduction in the 
amount of machining needed. 9) 
Saving of metal by elimination of 
risers, by more efficient coring, etc., 
results in a much higher yield from 
metal used than customary. 10) 
Contamination of surfaces of casting 
is held to a minimum. 11) Inexpen- 
sive equipment is used in making 
the molds. 12) More molds per day 
can be made with the same labor 
and space than by usual methods. 
13) Handling of sand is greatly re- 
duced; only about 5% of the usual 
amount of sand is used. 14) Han- 
dling and storage of flasks are elim- 
inated. 15) Unskilled labor can be 
used for making the precision molds 
16) Molds have no affinity for water 
and hence may be stored _ indefi- 
nitely. 17) Cores being hollow and 
dry allow quick escape of gases; 
also, they collapse readily. 18) More 
castings per unit of floor space can 
be poured at one time because molds 
are smaller and are poured in up- 
right position. 

Resins for structural board—Our 
wood-using industries waste colossal 
quantities of their raw material. In 
cutting up a tree for lumber and 
plywood veneer approximately two- 
thirds of the wood is discarded. If 
an appreciable quantity of this wood 
waste can be made into core stock 
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ture and plywood, and into 
boards, the drain on our 
sources will be lessened 
nomies in furniture and 
onstruction will result 
ber of commercial and pilot 
e engaged in the produc- 
ich structural boards in this 
Three different types 
tion processes exist: 1) The 
ess in which dry powdered 
ised with dry wood waste; 
Eastern wet process in which 
liquid resin or varnish is 
th dry waste; and 3) The 
1 wet process in which liquid 
are combined with wood 
n a wet slurry. In the dry 
and the Eastern wet process 
both phenolic and urea resins have 
heen successfully used. In the West- 
, wet process only phenolic resin 
s used 
The dry process for making struc- 
tural boards out of wood waste plus 
esin is probably best adapted to 
small-scale operation, such as re- 
juired by furniture manufacturers 
und millwork and plywood compa- 
nies who have their own sources of 
vood waste and who can use the 
board they make in their own end 
roducts. Dry process boards con- 
tain from 6 to 15% of resin and are 
therefore considerably more expen- 
ive—except to such maker-users- 
than nationally distributed struc- 
tural boards now on the market and 
which contain no resin. Minimum 
cost of a dry process plant would be 
n the neighborhood of $50,000. 
The Eastern wet process involves 
similar economic factors except that, 
n preparing the wood waste, less 
are need be taken with particle 
size. Also, molded shapes as well as 
structural board may be made by 
this process. More uniform distribu- 
tion of resin on the wood waste fi- 
bers is claimed for this method. 
The Western wet process necessi- 
tates huge quantities of wood waste 
and water, big power consumption, 
and continuous operation. Because it 
s a big-scale operation, its product 
presents a market problem. Resin 
juantities are lower than in other 
boards, being generally between 2 
and 6 percent. A mass production 
process, it is basically the cheapest 
from an operating standpoint. Min- 
mum cost of plant would be around 
$265,000 


Impregnating resins—These are 
similar to laminating resins, and are 


Phenolics 


employed for numerous purposes 
other than laminating. Impregna- 
tion of paper for special purpose 
cores or for backing sheets are ex- 
amples. Paper tubes on which yarns 
are wound for bleaching and dyeing 
are often phenolic resin-impreg- 
nated. Modified with lignin, phenolic 
resin has been used successfully to 
treat paper as a backing for a mela- 
mine overlay, and the product pro- 
vides an economical material for use 
in interior decoration. Phenolic resin 
impregnated fabric or paper disks 
serve as backings to which abrasive 
particles are bonded. 

The resins can be employed to im- 
pregnate wood, thereby increasing 
its strength, decreasing swelling due 
to moisture, and improving resist- 
ance to decay and weathering. The 
term “impreg” is used to designate 
wood which has been impregnated 
with a resin solution and heated to 
cure the resin. “Compreg” is impreg- 
nated wood cured under pressure to 
high density. 

Phenolic casting resins—Essen- 
tially, casting resins are mixtures of 
phenol alcohols with a _ relatively 
small proportion of these condensed 
to an advanced stage. The liquid 
resins can be cured to practically in- 
fusible insoluble products when 
heated. Some can be cured at room 
temperature by addition of acidic 
accelerators. 

Chief differences between items 


produced from casting resins and 
phenolic plastics molded under heat 
and pressure are that castings are 
weaker mechanically and electri- 
cally but exhibit greater resistance 
to chemicals, By modification, spe- 
cial physical and chemical properties 
can be obtained to meet various 
specifications for dielectric strength, 
chemical resistance, low water ab- 
sorption, high shock resistance, rela- 
tively high heat distortion, and other 
requirements. Fillers can sometimes 
be used to advantage in lowering the 
shrinkage factor and in increasing 
strength, provided sufficient control 
of bubble formation is exercised. 

In the past year, phenolic casting 
resin has become increasingly popu- 
lar for checking, spotting, and weld- 
ing fixtures, for master and dupli- 
cate dies for forming metal, and for 
short run molds for making poly- 
ester parts. The formulation of a 
resin and accelerator composition 
that has virtually no shrinkage on 
curing or in use, has led to this in- 
creasing popularity. The interest 
being shown by the automotive in- 
dustry in cast phenolics makes it 
appear that real volume use is not 
far distant. 

Miscellaneous industrial resins— 
Resins in this category are numer- 
ous and specialized. They are actu- 
ally impregnants, binders, bonding 
agents, cements, foamed resins, and 
other materials, designed for various 
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Parts as complicated as the radio chassis above are being cleanly molded in one piece 
with general purpose phenolic compound which has excellent flow properties and is 
reported to assure freedom from weld lines even in the molding of intricate pieces 
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Furniture drawers, molded in one piece 
of black phenolic, are lighter than 
wood, have greater resistance to mois- 
ture, chemicals, and heat, are easier to 
clean, and will not swell or stick re- 
gardiess of humidity conditions. Phe- 
nolic drawers will also withstand any 
abuse encountered in normal home use 


important industrial products which 
are improved by these resins. 

In the production of abrasive 
grinding wheels, abrasive particles 
are first wetted with a low-viscosity 
liquid resin, then tumbled with a 
mixture of finely powdered two- 
stage resin and filler. The composi- 
tion is pressed into the size of wheel 
desired and oven cured to a product 
of superior strength and efficiency. 
More durable sandpaper disks are 
fabricated by utilizing a liquid resin- 
impregnated and partially cured 
paper, cloth, or vulcanized fiber 
backing to which abrasive particles 
are bonded by curing of a phenolic 
bonding resin. 

Clutch facing, brake linings, and 
other friction materials of greater 
efficiency, durability, and safety fac- 
tors are possible through the use of 
liquid resins, varnishes, and resin 
compounds. 

For insulation purposes, molten 
rock, slag, or glass is blown into fine 
filaments by steam, treated with a 
water solution of resin, pressed, 
oven cured, and automatically cut 
into convenient batts of desired size. 
Phenolic resin foam is a low-den- 
sity material useful for insulation, as 
well as for sandwich construction. 

Recently, phenolics have found 
use in bonding magnetic iron pow- 
ders for use in electrical coils in 
radio sets and high frequency appli- 
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cations. Both liquid and solid phe- 
nolics are utilized in producing these 
cores with magnetic powder. 

Basing cements for binding the 
glass bulbs of radio tubes and elec- 
tric lamps to molded or metal bases 
are supplied in powdered form. 
Paste of the desired consistency is 
made by mixing with alcohol, ap- 
plied between the bulb and the base, 
and baked to set the resin. For 
bonding and securing brush bristles, 
ends of the tufts are first soaked in 
a liquid resin and then baked to set 
the bond. When the tufts are in- 
serted in the ferrules, additional 
resin is applied to secure them. 
Often an accelerator is mixed with 
the resin cement to speed up the lat- 
ter operation. 

To seal off unwanted natural gas 
intrusion into the oil bearing strata 
of the earth, liquid resin is pumped 
into the well, pressured into the 
porous rock strain, and cured. 


Cast Phenolics 

An important category in which 
phenolic resins are marketed is the 
group of cast products. In addition 
to stock forms—sheets, rods, and 
tubes—manufacturers produce cus-: 
tom castings in almost any shape de- 
sired. The castings are fully hard- 
ened and easily fabricated by any 
standard operations. End products 
are low in cost. 

Conditions under which cast phe- 
nolics are formulated have a marked 
effect upon their properties. Advan- 
tage is taken of the hydrophilic na- 
ture of the phenol alcohol from 
which they are formed. During re- 
action, water droplets (as much as 
8 to 10% by weight) disperse 
throughout the product. These 
droplets appear to act as a filler, 
giving a stable gel, resistant to 
stresses, strains, and cracks. 

Cast phenolics are available in an 
unlimited range of color—opaque, 
transparent, translucent, and mot- 
tled and two-toned effects. Colors 
are unusually rich and brilliant, and 
color stability relatively good, with 
the exception of light reds, greens, 
and blues. Full color and luster is 
obtainable only after buffing and 
polishing. It is often possible to re- 
store original appearance of an aged 
piece by rebuffing and repolishing. 
In general, finished products exhibit 
good water resistance, dimensional 
stability, and nonflammability. They 
are odorless, tasteless, and nontoxic. 


Special grades of cast phen can 
be formulated for chemical . osist. 
ance, dielectric strength, low ater 
absorption, improved heat distor. 
tion, and shock resistance. Hi; pol- 
ished transparent plates are ayaijl- 
able which are shock resistant and 
non-electrostatic, and which possess 
high light transmission. 


PHENOL-FURFURAL 


ORMALDEHYDE is the aldehyde 

used in greatest quantity by the 
phenolic resin industry; furfural js 
the most prominent of the alde-. 
hydes used for modifying purposes 
Furfural as currently used by phe- 
nolic resin manufacturers contrib- 
utes special and useful flow prop- 
erties to the phenolic resins of 
commerce. It is primarily used in 
reaction with synthetic phenol to 
prepare lump resins which in turn 
are ground and blended with fast- 
curing formaldehyde-phenol pow- 
dered resin suitable ratios. Another 
obvious and practiced method is to 
react mixtures of furfural and for- 
maldehyde with phenol in the re- 
action kettle itself. In either case 
the blends thus produced are either 
compounded with fillers in the case 
of molding powders, or become phe- 
nolic resins of commerce as binders 
for resinoid abrasive wheels, brake 
linings, adhesives, laminating var- 
nishes, and the like. 

In many uses of thermosetting 
phenolic resins the ratio of the rate 





COURTESY MITCHELL MFC. CO 


Since the air-conditioning unit shown 
above functions to either cool or warm 
the circulated air as desired, phenolic 
was selected for molding the entire 
grill, which consists of a bezel and 
separate sets of louvers 
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of flow under the application of heat, 
or heat and pressure, to the time of 
cure is the governing factor in the 
usefulness of a resin. This relation 
of the physical property of flow to 
the time required to convert the 
product to the infusible stage is 
recognized as being especially im- 
portant in molding applications. The 
optimum balance of flow and rate 
of cure results in fast cure with the 
maximum to be had in strength and 
appearance of the molded piece. 
In general and assuming the use 
of synthetic phenol as the phenol 
body, the lower the molecular 
weight of the aldehyde the shorter 
the flow period, due to increased 
cross-linking rate. In the case of 
formaldehyde (molecular weight of 
30) the flow interval is very short; 
i.e., gelation is reached rapidly and 
complete cure follows almost imme- 
diately. In many phenolic resin uses 
this is desirable, but for any impor- 


COURTESY DUREZ PLASTICS AND CHEMICALS, INC. 


Because phenolics resist attack by 
soaps and detergents, they are ideally 
suited for washing machine agitators 


tant number of uses the flow inter- 
val of formaldehyde reaction prod- 
ucts is too short. In the case of fur- 
fural (molecular weight of 96) the 
flow interval is long due to a slow 
rate of reaction. Hence the phenolic 
resin industry employs combinations 
of furfural and formaldehyde in 
numerous instances. A complete 
spectrum of flow-cure properties are 
achieved by utilizing the reaction 
rates of the two aldehydes. The 
terms of “furfural-phenol” or “for- 
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maldehyde-phenol” are therefore 
coming less useful in being able to 
describe accurately the contents of 
most commercial phenolic resins. 

Furfural as supplied commercially 
is essentially anhydrous and there- 
fore offers an advantage in shipment 
and storage as well as in the manu- 
facturing operation. Kettle capacity 
is enhanced since there is no water 
to be removed during the reaction 
period as is the case with formalin. 

The high molecular weight of fur- 
fural as compared with formalde- 
hyde is attractive. Assuming a mole 
ratio of aldehyde to phenol of 0.85 
to 1.0 and theoretical yield in each 
reaction, 100 lb. of phenol when re- 
acted with formaldehyde will pro- 
duce about 111 lb. of resin, whereas 
the same amount of phenol in re- 
action with furfural produces 171 lb. 
of resin. This characteristic also re- 
flects favorably for furfural in cost 
considerations; the raw material cost 
of a furfural-phenol resin is appreci- 
ably lower than that of a formalde- 
hyde-phenol resin. 

It is the combination of cost and 
desired properties, however, that 
determines which aldehyde or ratio 
of the two aldehydes or which phe- 
nol bodies are used in producing 
phenolic resins. The cost advantage 
of furfural is a powerful incentive 
to stimulate the development of 
new phenolics. There is evidence 
that such resins are fairly well along 


to becoming commercial re: 

The single largest applicat 
furfural in the phenolic resin ; 
try is in the production of m 
compounds. Five years ago th« 
ent giant-sized phenolic mo! 
were unheard of. Since that 
phenolic molding powder man 
turers pioneered the developm« 
long-flow compounds, and in . 
eration with press builders 
molders made possible the 
draw molding of a large TV co: 
cabinet and other large and co 
plex moldings. Recently further per- 
fected compounds permit production 
of two console cabinets in a single 
press, closing with the ease and pre- 
cision long common in the molding 
of small parts. Furfural played an 
important role as a raw material in 
designing phenolic resin blends 
which helped to make possible the 
first large moldings. Its value as an 
economical means to lengthen the 
flow of fast-curing phenolics is now 
well recognized by the phenolic in- 
dustry; 20 to 25% of the total phe- 
nolic molding powder produced in 
1950 contained furfural-phenoi resin 
in the capacity of a modifier. 

This attests not only to the suc- 
cessful use of furfural as a means 
of designing deep-draw compounds, 
but also points to the prominence in 
the present market of fast-curing 
phenolic compounds with long-flow 
properties. 


RESORCINOL-FORMALDEHYDE 





ESORCINAL has a much higher 

degree of reactivity than phenol. 
The order of reactivity of resorcinol 
with formaldehyde is such that no 
catalysts are necessary to induce re- 
action, and reaction will take place 
under alkaline or acid conditions. 
By reacting one mol of resorcinol 
with substantially less than one mol 
of formaldehyde, resins are obtained 
which are permanently fusible and 
soluble in water, ketones, alcohols, 
esters, and similar organic solvents. 
These resins can be _ repeatedly 
heated with no substantial change in 
properties. By dissolving in a solv- 
ent medium, usually water and alco- 
hol, and adding a catalyst in an 
amount sufficient to bring the pH of 
the solution to approximately 7, an 
adhesive base is formed which can 


be set in the presence of an agent— 
generally formalin or paraformalde- 
hyde. In a similar manner, copoly- 
mer phenol - resorcinol - formalde- 
hyde adhesives can be prepared 
which set at a pH of about 8 and 
show about the same reactivity as 
shown by resorcinol adhesives. 

Variation in properties of resorci- 
nol resins are found to be a function 
of pH as well as of the formalde- 
hyde-resorcinol ratio. Resins are 
capable of reaction at room tem- 
perature, and many commercial ad- 
hesives are formulated to set at 75 
to 90° F. within controlled time 
periods of several minutes to several 
hours. Reaction in the presence of 
heat can be made almost at flash 
cure rates. 

The resins are characterized by 
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ed containers may alter 
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shell flour and the like, 
und effective in increas- 
ngth and stability of glue 
roper proportions, these 
optimum performance in 
and in resistance to 
Resorcinol resins are to 
nly low temperature set- 
rial providing excellent 
to outdoor exposure. Be- 
their ability to set under 
ynditions, they eliminate 
ting effects otherwise en- 
{1 when acid catalysts are 
inol resins can be used 
generally where phenolics are 
|. The low temperature cure is 
cularly helpful in the fabrica- 
f heavy structures with thick 
sections where slow heat transfer 
tards the cure of normal phenol- 
in gluing odd-shaped pieces 
that cannot be handled well between 
the flat platens of a hot press. Such 
:pplications are typified in lami- 
nated gear blanks, large moldings, 
| laminating wood timber. Be- 
suse of their high affinity for wood, 
the most important use of these resin 
lhesives has been in wood gluing. 
Less well-known applications are in 
arious bonding operations on lami- 
ted and molded phenolics, nylon, 
ind other plastics materials. 


Recent Developments 


@ A mineral-filled phenolic mold- 
ng material (Resinox 3700, Mon- 
santo Chemical Co.) has improved 
c resistance and excellent dimen- 
sional stability and moldability. It is 
commended for use in distributor 
aps, motor control circuits, power 
transmission circuits, electrical con- 
nectors, ignition parts, switch panels, 
and radio tube bases. 


@ Two phenolic casting resins 
Marblette 78 and 81, The Marblette 
Corp.) have been developed to meet 
specific production requirements, 
particularly tool and die work. These 
esins supplement a third (71) 
which has had a number of success- 
ful applications such as making of 
forming jigs, drill jigs, duplicate 
master foundry patterns which are 
moisture-proof and resistant to sand 
abrasion, pantograph patterns, and 
stretch dies used in forming alum- 


Phenolics 


inum aircraft parts. The resins ex- 
hibit such advantageous properties 
as high stability, low shrinkage, and 
low viscosity. One (81) is recom- 
mended for room-temperature set- 
ting; the others can be heat-set at 
a temperature of 120° F., which per- 
mits the use of wooden molds if 
required. 


@ A line of high-impact phenolic 
molding compounds (Synvar Corp.) 
is available in natural and black, 
with the following impacts: 0.6 to 
1.0 ft. Ib./in. of notch (Synvar PM- 
88502, natural, and Synvar PM- 
88512, black); 1.0 to 2.0 ft. Ib./in. of 
notch (Synvar PM-88500, natural, 
and Synvar PM-88510, black), 2.0 to 
3.0 ft. Ib./in. of notch (Synvar PM- 
88501, natural, and Synvar PM- 
88511, black). 


@ A_ phenol-formaldehyde resin 
(Synvaren CP-66X, Synvar Corp.) 
is used to bond cellulose filters 
(Briggs Filtration Co.) for use in 
purifying lubricating oil of diesel 
engines, and car and truck motors. 
The bonding prevents unloading or 
washback of abrasive sludge into 
clean oil when the engine or motor 
is started after a shut-down. 


@ A plant (Durez Plastics & 
Chemicals, Inc.) in Kenton, Ohio. 
will produce phenolic molding com- 
pounds by a new, completely mech- 
anized process. Phenol, formalde- 
dehyde, and other raw materials for 
this plant will be produced at a new 
compounding plant in Kittaning, Pa. 


@ A _ general purpose phenolic 
molding compound (BMG-5000, 
Bakelite Co.) is reported to have 
good blend-to-blend uniformity 
coupled with increased molding lati- 
tude. The material is produced in 
black or brown on specially engi- 
neered automatic semi-continuous 
equipment and is closely quality 
controlled during manufacture. 


References 


Consult the Subject Index and Di- 
rectory Index for additional infor- 
mation concerning phenolic resins. 
For specific information on compres- 
sion and transfer molding see p. 
47; laminating, see p. 716; casting, 
see p. 164. See also the Adhesives, 
Coatings, Laminates, Low Pressure 
Laminating Resins, and Plastics 
Properties Charts for information on 
properties and trade names. 


“Modernized work horse,’ Moprern 
Piastics 31, 86 (July 1954). 

“Hardening speed of phenoplasts,” 
by H. L. Bender, Mopern Ptastics 
31, 115 (Mar. 1954). 

“Modification of phenol-formal- 
dehyde resins with epichlorohy- 
drin,” by T. G. Harris, G. J. Frisone 
and H. A. Neville, Mopern Puastics 
31, 146 (Feb. 1954). 

“Modified phenol-formaldehyde 
resins,” by T. G. Harris, R. H. Horn- 
ing and H. A. Neville, Mopern Pias- 
tics 31, 136 (Dec. 1953). 

“Phenolic-glass molding com- 
pound,” Mopern Ptastics 31, 169 
(Sept. 1953). 

“A heat-resistant phenolic resin,” 
by E. Warnken, Mopern Ptastics 30, 
121 (Aug. 1953). 

“Why rubber phenolics?” MoprErn 
Puiastics 29, 71 (Feb. 1952). 

“Cast phenolic dies for sheet 
forming,” Mopern Ptastics 30, 97 
(Oct. 1952). 

“Phenolic-sand foundry molds,” 
Mopbern Ptastics 27, 79 (July 1950). 

“Effects of the ionizable compon- 
ents in cast phenoplasts,” by T. G. 
Harris and H. A. Neville, J. Polymer 
Sci. 10, 19 (Jan. 1953). 

“Residual stresses in phenolic 
plastics,” by L. E. Welch and H. M. 
Quackenbos, Jr., A.S.T.M. Special 
Tech. Pub. No. 132 Symposium on 
Plastics Testing—Present and Fu- 
ture, pp 47-60 (1953). 

“Wider design opportunities with 
the new phenolics,” by A. E. Javitz, 
Electrical Mfg. 49, 112 (June); 50, 
102 (July); 92, (Aug. 1952). 

“Effect of absorbed water on phys- 
ical properties of phenolic plastics,” 
by H. M. Quackenbos, Jr. and J. M. 
Hill, Trans. ASME 74, 41 (Jan. 
1952). 

“Cast plastics from 2-furalde- 
hyde,” by O. R. Sweeney, L. K. Ar- 
nold, and J. T. Long, Ind. Eng. Chem. 
44, 1582 (July 1952). 

“Precipitation point in phenolic 
resins and its evaluation,” by K. B. 
Goldbaum, Ind. Eng. Chem. 44, 359 
(Jan. 1952). 

“Kinetics of alkaline-catalyzed 
phenol-formaldehyde reaction. Am- 
monia: sodium hydroxide,” by L. M. 
Debing, G. E. Murray, and R. J. 
Schatz, Ind. Eng. Chem. 44, 354 (Jan. 
1952). 

“Modified phenolics,” by W. Goss, 
SPE J. 8, 13 (Apr. 1952). 

“Stress gremlins in thermosetting 
plastics,” by H. M. Quackenbos, Jr., 
SPE J. 8, 19 (Apr. 1952). 


519 

















Polyester Resins 


by H. L. GERHART* and E. W. MOFFETT* 


HREE very distinct classes of 

polyester resins are recognized 

A clear understanding of the basic 
differences should be kept in mind 
so that products can be properly 
identified and the correct type 
selected for a particular use. Com- 
mercial products regularly desig- 
nated as polyesters fall into one of 
these groups: A) saturated poly- 
esters; B) unsaturated polyesters; 
C) polyfunctional unsaturated esters. 

This category should also be dis- 
tinguished from the aikyd resins 
used in the protective coating field. 
These latter might properly be 
called polyesters but customarily 
have not been. Alkyd resins can al- 
most always be distinguished from 
the products discussed here because 
they contain fatty monobasic acids 
as “oil modifiers” and are furnished 
in a solvent. 

Saturated polyesters—The prod- 
ucts of this class are linear conden- 
sation products made from satura- 
ted dibasic acids and glycols. They 
have relatively high molecular 
weight and may have low to high 
melting points. Only the latter type 
are commercially useful. Due to the 
complete lack of unsaturation these 
products are permanently thermo- 
plastic, The most successful product 
is the polyester obtained from the 
reaction of ethylene glycol and ter- 
ephthalic acid. 

Unsaturated polyesters—The prod- 
ucts in this class also contain 
linear condensation products made 
from dibasic acids and glycols but, 
in part, the dibasic acids used are 
unsaturated. Maleic or fumaric are 
the most commonly used acids. In 
addition, a second component is 
included in the final composition. 
This component is a polymerizable 
monomer, such as vinyl acetate, 
methyl methacrylate, or (most com- 
monly) styrene. Under the influence 
of heat and a peroxide catalyst, 
polymerization occurs converting the 
liquid to a thermoset solid. In this 
change the linear unsaturated poly- 
ester chains are crosslinked by the 
reactive monomer. 


* Paint Division, Pittsburgh Plate Glass Co 
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Polyfunctional unsaturated esters 

This group includes unsaturated 
esters of di-, tri-, or poly-functional 
and usually saturated acids. They 
are low molecular weight products 
as distinguished from polymers. 
Diallyl phthalate, triallyl cyanurate, 
and diallyl diglycol carbonate are 
typical examples. These compounds 
may be polymerized alone, through 
the use of peroxides, or copoly- 
merized. In some cases the polymer- 
ization is stopped at an intermediate 
stage to yield a viscous “prepolymer” 
which is later fully cured. The end 
product is again a thermoset plastic 
because the polyfunctional groups 
react to form many series of cross 
linkages. 


General Characteristics 

The properties of class A and C 
do not need further description, but 
those in class B are available in a 
wide variety. Modifications through 
the use of various dibasic acids, 
different glycols, and several mono- 
mers (each in varying ratio to the 
others) permits preparation of end 
products with almost any desired 
property. The basic advantage of 


these materials is that th: tart 
as mobile liquids and can b> con. 
verted quickly to solids. Tl er- 
mits molding large articles ‘inde; 
low pressures which could not be 
done with the older thermosctting 
solid resins because of the high 
pressures needed, mold cost, and size 
of the presses required. They are 
100% reactive, ie. evolve no gas 
or liquid during cure, and have ex- 
cellent color. 

The resins may be obtained in 
varying degrees of rigidity, or be 
fiame retardent or high temperature 
resistant. They have excellent elec- 
trical properties and_light-stable 
products are being introduced 


Reinforced Plastic Parts 

The preparation of reinforced 
parts has provided the largest use 
for both unsaturated polyesters and 
the class C products. In most cases 
the reinforcement is provided by 
fibrous glass in some form but paper 
is also used in laminates for special 
uses. Fibrous glass is available to the 
fabricator in the form of cloth, mat 
(a bonded, non-woven, felted ar- 
rangement of cut fibers sold in 
rolls), or roving—a_ twine-like 
material. 

The simplest articles are laminates 
of glass cloth or paper, coated with 
resin by various methods, then com- 
bined in two or more layers and 





COURTESY WESTERN ELECTRIC ©O 


Terminal strips used in telephone distribubting frames and switching centers have 
multiple meta! terminals which are securely held in blocks of cast polyester 
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A more popular fabrication 
consists in building up an 
to the desired thickness by 
a layup technique. This may be done 
with either male or female molds. 
If glass cloth is used it is usually, 
but not necessarily, preimpregnated 
with resin. When die-cut glass mat 

; used, the resin may be applied by 
spraying or pouring on the posi- 
tioned mat and spreading by brush 
or squeegee. In some cases only 
contact pressure is used but more 
often an impervious bag is placed 
over the laminate and either vacuum 
or pressure used to hold the “lay- 
up” in place during cure. This pro- 
cedure is used for prototype work, 
making or covering boats, and for 
complicated shapes. Rate of produc- 
tion is relatively slow. 

The fastest and most efficient 
molding method is the matched 
metal die process in which mating 
steel or special cast iron molds are 
used in a hydraulic press. Rein- 
forcement is supplied by a resin- 
bonded preform which is made from 
roving, cut in 2 in. lengths; this is 
collected in random fashion by suc- 
tion on a screen having the general 
shape of the article to be made. The 


mets 


articit 


Court AMERICAN CYANAMID CO. 


Outer shell of glass-insulated beverage 
cose is molded of reinforced polyester 
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Continuous strip of corrugated structural sheeting made up of polyester resin reinforced 
with fibrous glass is rolled as it emerges from the curing oven. Production 
length of this flexible material is limited only by length of available glass mat 


preform is placed in the heated 
mold, resin added, the mold closed 
to force the resin around the fibers. 
Conventional molding cycles are one 
to four minutes at 220 to 260° F. and 
50 to 100 p.s.i. The resin used usu- 
ally contains a filler and possibly 
color pigments. 

The articles made by any of these 
methods are strong, durable, dimen- 
sionally stable, and solvent resistant. 
Cloth reinforced laminates are 
strongest but most expensive, while 
preformed parts are least expensive 
production-wise and far more ver- 
satile if odd shapes or deep draws 
are concerned, 


Molding Powders and Premix 


Mineral-filled thermosetting un- 
saturated polyester molding com- 
pounds have significant advantages 
for economical high-speed produc- 
tion. Available as_ free-flowing 
powders, which are first preformed 
by conventional methods, the com- 
positions cure with exceptional 
speed. Fast closing presses are re- 
quired and cure times of 5 to 50 
seconds are possible depending upon 
the thickness of the part. In con- 
trast to the products of the previous 
section, these polyesters are highly 
filled, are not reinforced, require 
relatively high pressures to mold 
(500 to 900 p.s.i.), and therefore are 


not used to produce large area parts. 
Preferred molding temperatures are 
at 300 to 315° F. although others may 
be used if proper consideration is 
given to fiow characteristics and 
cure time, 

The products have relatively low 
but very adequate physical strengths 
for many uses. Their outstanding 
features are excellent electrical 
properties, particularly arc resis- 
tance, and temperature service up 
to 400° F. Moisture and solvent 
resistances ‘are good. The materials 
have been used successfully as con- 
nectors, resistors, and insulators in 
fields requiring high performance 
such as aircraft, television, and 
electronic parts. 

Another application of the class 
B type of material, which is ad- 
vancing but is still in the develop- 
ment stage, is called “premix.” It 
is a putty or dough-like material 
composed of a mixture of unsatu- 
rated polyester, fillers, and cut glass 
fibers of 0.5 to 2 in. lengths which is 
prepared by either a sigma blade 
dough mixer or special equipment 
designed to draw roving through a 
tank of filled resin which is then cut 
to the desired lengths. The premix 
is molded in conventional compres- 
sion or transfer equipment using 
temperatures and pressures common 
to older thermoset plastics, Material 
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Complete hull of 28-ft. Navy personnel boat was molded of fibrous 
glass reinforced polyester. The material is strong, cannot be pene- 


of this nature can be bought or be 
produced by the fabricator in his 
own plant. 

The finished parts have strength 
properties below that obtainable in 
mat or preform molded parts but 
above that of the molding powders 
due to the glass fiber reinforcement. 
The parts are usually not large in 
area, but electrical parts, such as 
terminal blocks, stand-off insulators, 
base plates and covers, and refriger- 
ator striker plates are produced 
commercially. The high impact 
properties of such moldings indicate 
that there are inherent possibilities 
for extensive further growth in this 
field. 


Castings and Encapsulation 


Excellent castings of class B or 
C type materials can be made with 
or without filler. Clear castings are 
being produced from unsaturated 
polyesters for aircraft glazing while 
the polyfunctional allyl esters are 
finding increasing use in optical 
parts because of their clarity, high 
refractive indices, and heat and 
scratch resistance. They also possess 
good resistance to chemicals and 
cleaning fluids and do not craze 
easily under stress. Such castings can 
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be colored by incorporation of dyes 
or pigments. Filled compositions are 
being used extensively in electrical 
components, such as cable terminals 
and terminal blocks. Miniature 
electrical circuits and magneto coils 
have been successfully encapsulated 
in either clear or filled compositions 
on a production scale, for purposes 
of space saving, mechanical protec- 
tion, and electrical insulation. 


Fiber and Film 


The saturated polyesters of class 
A have found their widest applica- 
tion in the fiber field as Dacron and 
in film as Mylar. The use of both of 
these products is in its infancy and 
it is expected that additional pro- 
ducts of this nature will become 
available. Clothing woven with 
Dacron fiber is outstanding in wear 
resistance and laundering character- 
istics. Fishing lines of this material 
have just been announced. The 
Mylar film features exceptional 
tensile strength and tear resistance. 
It can be furnished in thinner form 
than any other plastic material— 
down to 0.25 mil while the thinnest 
cellophane is 0.8 mil, The available 
material is finding ready application 
in electrical insulation and sound 
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trated by worms, harmed by barnacles, or weakened by any of the 
chemical or corrosive matter normally found in fresh or salt water 


recording tapes, pipe covering, as 
metallized foils, and in packaging 
uses. 

Porous materials, such as plaste: 
of paris or wood, can be advanta- 
geously impregnated with som: 
polyesters to increase their impact 
resistance and give them a smooth 
surface. A more important and 
growing use for other, low viscosit) 
polyesters is for impregnation and 
sealing of metal castings made of 
aluminum, copper, bronze, and mag- 
nesium. The process is carried out 
using a vacuum-pressure  cyclé 
Polyesters are particularly suited 
to this application because they 
are 100% reactive and have the dis- 
tinct advantage of little shrinkag: 
during cure. 


Recent Developments 

@ Fast-curing, a new polyeste 
resin (IC-514, Interchemical Corp 
is formulated for use with fibrous 
glass reinforcement, but it may b 
used equally well with other fillers 
and reinforcement materials. It : 
particularly adaptable to matched 
metal molding. 


@ A calcium silicate mineral fille 
for polyester resins (Wollastonit 
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cy Fostarene is a virgin polystyrene, a product of Foster 
Grant’s new styrene monomer and polymerization plants. 


inkes MADE BY A MOLDER DEDICATED TO THE FUTURE OF POLYSTYRENE! 


Foster Grant uses Fostarene in its own -molding machines... 
reassuring proof of its uniform quality. Fostarene is available 
Cory in pellets and granules. 
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BRANCH OFFICES: AKRON © CHICAGO *® BOSTON *® LOS ANGELES © MEMPHIS 
WAREHOUSES: AKRON ® CHICAGO *® BOSTON ® LOS ANGELES © JERSEY CITY 


= a PETROCHEMICAL DIVISION FOSTER GRANT co., INC. LEOMINSTER, MASS 


A PIONEER IN PLASTICS FOR OVER THIRTY YEARS 
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P-1 and F-1, Godfrey L. Cabot, Inc.) 
is available in two grades for the 
industry. One 
(Wollastonite P-1) is used at high 
concentration in polyester molding 


reinforced plastics 


compounds and imparts to the com- 
pound a smooth surface, whiteness, 
and low water absorption. The other 
(Wollastonite F-1) is characterized 
fibrous or 


by a needlelike particle 


shape 


@ An “air-borne” silica (Cab-o-sil, 
Godfrey L. Cabot, Inc.) 
the viscosity of polyester resins to a 


increases 


desired working consistency. Two to 
5% of this silica is readily dispersed 
in polyester resins to produce a vis- 


cous, thixotropic mixture 


@ Polyester rubber (Chemigum 
SL, The Goodyear Tire & Rubber 
Co.) is claimed to have demonstrated 
superiority over existing rubbers for 
tire treads. It shows promise of simi- 
lar results in shoe soles, floor cover- 
ings, and industrial rubber products 
This polyester is also used as a coat- 
ing for rubber and plastics articles to 
them deterioration 


protect against 


by oxidation and sunlight. The ten- 
sile strength of polyester rubber is 
50 to 100% than 
rubber-like material and its resist- 


better any other 
ance to oxidation is superior to that 
of natural or GR-S synthetic rub- 
ber, where it is in a class with such 
butyl and 


synthetic rubbers as 


acrylate. 
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COURTESY CELANESE CORP. OF AMERICA 


One-piece milk tank truck made of polyester-glass laminate has a capacity of 4000 gallons. Walls are of “sandwich” construction 
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BAKELITE Phenolic Plastics 





Durable, handsomely de 
signed telephone handsets 
demonstrate the toughness 
of BAKELITE Higher-Strength 
Phenolics 


Specially-formylated phe 
nolic used for this X-Ray 
tube housing protects against 
radiation escape, with 
stands heat 


Low heat conductivity 
good styling properties for 
cooking utensil handles are 
provided by heat-resistant 
phenolics 


ad 4 


Service in hot, soapy water 
demands a washing ma 
chine agitator molded from 
BAKELITE water - resistant 
improved impact Phenolic 


Low - Loss 


= ew@ 


Smooth, ebony-black, one-piece drawers for modern furniture illustrate 
the decorative possibilities of these materials 


; thermosetting materials are usually fabricated by compression, 
transfer, or plunger molding in heated molds. The initial heat causes them 
to soften and flux, filling every mold crevice, following which they poly- 
merize, hardening into a permanently infusible, insoluble state. Further 
heating cannot melt or soften them. 

BAKELITE Phenolic Plastics are noted for their moldability, dimen- 

sional stability, electrical insulating qualities, low-cost, and resistance to 
heat, water, and chemicals. A wide variety of applications is covered by 
their four general classifications: 
General-purpose phenolics are cellulose-filled dry granular powders provid- 
ing a low-cost, well-balanced combination of useful properties. They readily soften 
and flux under heat and pressure, and can be molded into complicated shapes. 
They accurately reproduce mold surfaces and finishes—highly lustrous, satiny, or 
matte, as well as stippled, cross-hatched, and contrasting dull or lustrous effects 
Standard blacks, browns, and colors, as well as made-to-order colors are avail- 
able. Molded pieces withstand temperatures up to 300 deg. F. Specific gravity 
is 1.32 to 1.55. 


Special higher-strength phenolics are materials with improved impact 
strength and improved moisture resistance under long periods of immersion and 
high temperatures. They can be molded about as easily as general-purpose phe- 
nolics, which they resemble in molded appearance. They are supplied to proces- 
sors in the form of resins. 


Heat-resistant phenolics are mineral-filled phenolics for use over short, inter- 
mittent periods at elevated temperatures. Type | is for use up to 400 deg. F., 
Type Il for use up to 525 deg. F. 


Special-purpose phenolics are made for specific requirements. Low-loss phe- 
nolics are for high-frequency electrical insulation. Chemical and water-resistant 
phenolics have outstanding resistance to water, acids, alkalies, alcohols, oil, and 
grease. Low-frictional phenolics are ‘‘non-squeak” materials containing graphite 
X-ray phenolics, opaque to X-rays, are used for shielding. A 5%, in. thickness 
approximates 1.0 mm. of lead in shielding effect. 


Copyright 1954 
by UNION CARBIDE AND CARBON CORPORATION 


phenolic used 


“BAKELITE,” “HALOWAX” and “KRENE” 
are registered trade-marks of 


low power factor. ss . 
Union Carbide and Carbon Corporation 


for the insulating jackets on 
> these high-voltage capaci- 
tors results in low leakage, 











MOLDING 





BAKELITE Polyethylene Plastics 











, = translucent thermoplastic mate- 
rials can be formulated without plasti- 
cizers, retaining their inherent flexibility 
over a wide temperature range. They are 
supplied in a wide range of colors and are 


Saal, eoutthg spbut aad cécanping de Mahe tess cidiinas adinatiatens, ts tough, resistant to shock, highly resistant 
ee ———— of chemically a tap drills, keeps them in to water, corrosive chemicals, solvents, oil, 
and grease. They are chemically inert, 
have no taste or odor, are unaffected by 
moisture. They have superior low-loss elec- 
trical properties, materially improving con 
struction of ultra-high-frequency wire and 
cable. Weighing less than water, polyethy! 
ene has the lowest specific gravity of any 
commercial plastic. 
Polyethylene plastics can be extruded to 
form wire insulation, as well as tubing, 
tapes, rods, and monofilaments. They can 


be calendered to form sheeting and film. 
Safety in handling acids—a_ bottle Food-friendly polyethylene is molded 
molded from tough, highly inert poly- into unbreakable refrigerator boxes 
ethylene won't break, is easy to hold Won't shatter if dropped 


Sheeting can be planished, embossed, 
blow-molded, swaged, and cold-drawn. 
Heat-sealing is practicable. Molding opera 
tions with polyethylene are similar to those 
used in the modified blow-molding tech- 
niques for glass. 


Properties of these materials are demon- 
strated by their variety of uses. They in- 
§ clude bottles, film wrapping for frozen 
foods and other packaging, housewares, 
=— and industrial applications. 
Practically unlimited in color and Toughness of polyethylene makes it 


design, polyethylene bottles mean ideal for molded liners for auto springs 
serviceable beauty —‘‘dry lubricants’ that prevent friction 














BAKELITE Vinyl! Elastomeric 
Compounds 











fabrication by injection molding 
is practicable with these thermoplastic com- 
pounds, which differ in this respect from most 
other flexible molding materials. Their flexibil- 
ity can vary from semi-rigid to soft, depending 
on the amount of plasticizer. Dielectric strength 





and resistance to water, oil, and certain corro- 
sive chemicals are also related to the type of 
plasticizer used 

Transparent, translucent, or opaque, these 
materials are basically colorless, but can be pig- 
mented to a wide range of colors. Molded fin- 
ish may be high-gloss or dull. One grade can be 
compounded as a dispersion in plasticizer or 





organic solvents and used for slush molding. 


- 
Color, toughness, and resistance 
to wear are features of handles 
and vacuum cleaner bumpers 
: molded of these elastomeric 
materials. 





BAKELITE Styrene Plastics 




















BAKELITE Rigid Vinyl 


Plastics | 
——! 








Non-shottering, lightweight rec Intricately detailed, decorative bot 
ords that give superlative high tle cap resists wear, handling, 


fidelity reproduction essential oils in shaving lotion 


, = thermoplastic materials may be injection or 
compression molded to close tolerances, having excep- 
tionally low shrinkage. The result is greater accuracy, 
smoother finish, more perfect reproduction of mold 
surface 

They are strong and free from warpage at normal 
temperatures—have good impact strength and excel- 
lent chemical resistance, do not absorb moisture. They 
are available in many colors—transparent, translucent, 
or opaque —and are non-flammable and odorless 








BAKELITE C-11 Plastics 











Thess thermoplastic mate- 


rials are usually fabricated 


Gracefully molded dishes thar 
cut breakage, are light in 
weight, and resist attack by 
foods, soaps, and detergents. 


Transparent BAKELITE C-11 Plastic 
bowls on this filter-regulator-lubr 
cator withstand temperatures up fo 
125 deg. F., air pressure of 150 psi 








by high-speed, automatic in- 
jection molding. Scrap re- 
moved in finishing can be 
reworked, reducing waste. 

They are available in crystal and brilliant colors—transparent, 
translucent, or opaque. Excellent moldability results in fine finish 
and clean, sharp detail. Mold shrinkage is only 0.002 to 0.008 in. 
per in. Specific gravity is low (1.05). 

They have excellent resistance to water, strong alkalies, and non- 
oxidizing acids. Electrical insulating values are superior—loss factor 
at all frequencies, 0.00025 to 0.0010. 

BAKELITE high impact styrenes are especially formulated for those 
applications which require extreme flexural strength as well as re- 





Metal finish, gleaming surface, detailed 
molding give realism to this toy trumpet 


sistance to shock, chemicals, and corrosion. 
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"Ty hese special acrylonitrile-styrene copolymers, de- 
veloped for injection molding and extrusion, have dis- 
tinct advantages over both acrylic and styrene plastics. 
Their resistance to soaps, detergents, oils and fats, 
food chemicals, cosmetics, coffee, tea, and citrus peels 
is excellent. 

C-11 materials are ideally suited for containers and 
closures for packaging products made with essential 
oils mixed with non-volatile diluents, and for products 
requiring high dimensional stability. 
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BAKELITE Polyethylene 


Plastics 











Remarkable electrical insu 
lating properties, plus great 
durability, make polyethy! 
ene essential for coaxial 


wire and cable 
EH cee around wire and cable, 


BAKELITE Polyethylene demonstrates out- 





BAKELITE Vinyl 
Resins 














Geophysical cable 
with extruded vinyl 
plastic jacketing and 
insulation demon 
strates material's 
resistance to low 
temperatures, chem 
icals, weather 





























ing standing electrical properties for signal 
systems and service drop, wet or dry. At 
50 megacycles and 25 deg. C., power Extruded into garden hose, BAKELITE Viny! 
factor is only 0.0005, dielectric constant Plastic is strong, flexible, resistant to crack 
oe : ing and weathering 
only 2.35. Volume resistivity is so high 
that it can be measured only by extremely 
sensitive instruments. Operating temper- i 
atures up to 90 deg. C. have little effect hese materials, as well as BAKELITE Vinyl Elasto 
on electrical properties. Thinner covering meric Plastics which can be extruded over wire, are 
and lighter weight reduces span loads non-flammable, resistant to most acids and alkalies, 
It stays tough and flexible down to —70 water, oils, and chemicals. They are obtainable in a 
deg. C., resists chrasion, water, correcive wide range of colors, transparent and opaque 
atmospheres, acids, alkalies Their high dielectric and mechanical strengths make 
them useful as jacketing or primary insulation, permit 
ting thinner insulation with resulting space savings 
They withstand abrasion and rough handling, and can 
Highly inert polyethylene tubing be formulated to have exceptionally high flexibility 
makes excellent siphoning appara 
tus for corrosive chemicals from —67 deg. F. to 140 deg. a 
BAKELITE Styrene BAKELITE Fiuorothene 
Plastics Plastics 
7 
j 
& 
& 
¥ 
1 Plastic ce : 
tor-lubr x Extruded wire covering is This chemical-resistant tub 
men up 0 3 flexible, strong, resistant to ing will carry fuming nitric 
F 150 ps z temperature extremes acid without damage 


ep ra we 


P.... made from BAKELITE Fluorothene can be 
used effectively between —320 deg. F. and 390 deg. F 
They have excellent chemical resistance. Tubing ex- 


oh i hee cl truded from this material can carry such corrosive 
er, have long-lived resilience chemicals as fuming nitric acid 
These rigid thermoplastic polymers are extremely 
hard. They will not absorb moisture and do not support 
BB occu: Styrene Plastics can readily be extruded for such combustion. An outstanding electrical property, espe 
applications as brush bristles. The monofilaments that are produced cially 0 elevated temperatures, is volume resistivity, 
have long-lived resiliency, resistance to chemicals, soap, and water. which is so high thet it can be measured only by ex 
They may be given a wide range of colors. tremely sensitive instruments. 
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BAKELITE Bonding Materials 








Special BAKELITE Phenolic Resins 
that bond fine-grained sands are in 
use for making shell molds 


Abrasive particles bonded with phenolic resins 


make up a modern grinding whe 


F.... Bonding Resins for Abrasives: Used in 
manufacture of high-speed cut-off, snagging, and 
grinding wheels, sandpapers, abrasive belts and disks. 
Phenolic-resin-coated abrasives provide up to five 
times the life of ordinary glued sandpapers. 


Resins for Frictional Elements: |mpart strength 
and resistance to wear, heat, moisture and oil, to 
brake linings, clutch facings, other frictional elements. 











HALOWAX Chlorinated 
Naphthalenes 








CALENDERING M 


# 


Resins for Fibers: Phenolic resins for px 
bonds for glass wool, mineral wool, vegetat 
thermal and acoustical insulation. Give rig 
chanical strength, stability, make handling ec 
styrene emulsions are used for acid-resistant b 
spun glass mats in storage batteries, and as 
for carpet backing that hold shape, improve 
withstands shampoos. 


Resins for Shell Molding: Phenolic resins 

bonds for thin shell molds of fine-grained sands, form 
light-weight, durable, pattern-smooth, accurate foun. 
dry molds, suited to ferrous and non-ferrous custings 
Close tolerances require minimum of machining and 
finishing. 

Technical Cements: Baking and air-drying types in 
powder, paste, and liquid forms for bonding such 
products as bristles in brushes; also electric light bulbs 
and radio and television tubes to their metal or plas 
tic bases. 


Epoxy Resins: These materials can be formed with- 
out pressure and will cure to extreme hardness with 
out applied heat. They are used to laminate gloss 
cloth into jigs, tools, fixtures, and metal-forming dies 


Microballoons: Microscopic hollow spheres of phe- 
nolic resin resembling reddish-brown flour. A half- 
inch blanket floating on crude oil in storage tanks 
cuts evaporation loss of volatiles up to 90%. 


Ti. class of products ranges from a low viscosity oil to 
a hard, resinlike solid, with intermediate solids varying in 
crystallinity, hardness, and melting points. They are use- 
ful as dielectrics, sealing compounds, lubricants, dyes, 


plasticizers, and refractive index oils. 


They are characterized by a high degree of chemical 


stability, dielectric strength, and flame resistance. Melting 
points are very sharp, ranging from —40 deg. C. to 180 
deg. C. HALOWAX products are compatible with rubber, 
synthetic elastomers, alkyd resins, petroleum waxes, poly 





Tile 





BAKELITE Viny! Calendering 


and continuous flooring that 
stays resilient, lustrous. and fresh 
colored 
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Materials 


This easily cleaned flooring means low 
maintenance costs for reception rooms and 
corridors of public buildings 


styrene and phenolic resins, and certain plasticizers. 


AT 


Cae TE, 


— materials of BAKELITE Vinyl Resins 
can be formed in various thicknesses and calen- 
dered or laminated to cloth. They are used for tile 
and continuous flooring, flexible upholstery sheet- 
ing, heavy coatings on cloth, film and rigid sheets 
for industrial advertising, and consumer applica- 
tions. Extremely tough, flexible, and resilient, they 
resist abrasion, cracking, aging, and fading. Color 
effects go completely through. Surfaces withstand 
contact with cleaning agents, detergents, most 
acids, alkalies, food, beverages, oil, and grease 
and are easily cleaned. 




















KRENE Film and Sheeting me pepe 
as iny iim 

















KK ven is the trade-mark for flexible vinyl film 
and sheeting made only by BAKELITE Company. It 
stands for rigid quality control—careful testing in- 
cludes heat sealability, tear strength, freedom from 
pinholes, permanent color, lasting flexibility. Bxcollent transper 
KRENE is produced on the best equipment avail- ency, long shelf life 
able, in a “closed system” that ensures freedom ecg ag —_ 
from contamination. KRENE film is available in thick- BAKELITE Vinyl Plas 
nesses from .004 to .008 in.; sheeting, from .008 to tie Cast Film 


' d in. terials are resistant to mold, grease, ' . 
Color-printed shower cur 025 in. These materials are . vere transparent, high-gloss material pro- 
tains, embossed with varied water, alcohol, and many chemicals. They come in a 


surface effects, resist fad 
g, mildew, soapy water 


‘ E flexibility. Thick- 
range of tendard end special exlary the Gin may duced in various degrees of flexibility. Thic 


also be clear or colored transparent, translucent, or 
opaque. It is used for such varied items as table ticized or unplasticized, it has excellent dimen- 
cloths, draperies, shower curtains, rainwear and sional stability, chemical inertness, tensile 
garment bags. KRENE sheeting is fabricated into strength, and is odorless and tasteless. It has 
tough, durable inflatables, nursery items, luggage, excellent aging properties, and is waterproof. 
swimming pools, and wall covering. Plasticized, it is tough and flexible, has good 
electrical qualities. Cast film may be laminated 
Nitlasite weuliina wee to foil and other surfaces, and fabricated into 
made of colored KRENE bowl covers, packages, closet accessories, in- 


sheeting are sturdy, flexi- . P 
ble, non-sticking. flatable toys, and window glazing. 


nesses range from .001 to .005 in. When plas- 





PLASTIic Rt@io HEETS 








BAKELITE Calendered BAKELITE Pianished 
Rigid Vinyl Sheets Rigid Viny! Sheets 


a 


GN DRAUGHT 
. enue : ‘ ‘ 























Slide rules made from these 
Panels of this material, suspended rigid sheet materials resist 
below lighting fixtures, form a moisture and warping, have 
light-diffusing luminous ceiling excellent dimensional sta- 
bility. Calibrations are ac- 


curate and shar 
These eye-catching three-dimen ° 


sional signs, printed in color, 
ov bright, have long service attractive, easily-cleaned lamp shades 

a xcellent dimensional stability, deep-drawing properties, 
color, and printability are some of the features of these 
materials. Durable, flexible, and light-in-weight, they resist 
warping, cracking, and aging. They have good dielectric 
properties, and are odorless and tasteless. They can be per- 
manently sealed with solvents. They withstand contact with 
most chemicals, oil, grease, and water, humidity changes and 
temperatures up to 130 deg. F. 

These sheets are available in clear transparent, and col- 
ored translucent or opaque varieties. They may be press- 
polished or matte-finished on both sides, or press-polished on 
one side, matte-finished on the other. End uses include slide 
rules, drawing instruments, price tags, book bindings, and 
lamp shades. 


Printed with designs, or laminated over 
decorutive materials, these sheets make 


ae thermoplastic materials can be multicolor printed, then 
heat-formed into three-dimensional signs, displays, and luminous 


ceilings. They come in a wide range of translucent and opaque col- 
ors, and clear transparent, having a “calender” finish. Lighting 
from behind provides eye-catching effects. 

Signs made from these rigid sheets withstand rough treatment 
and handling. A damp cloth cleans them. They will not support com- 
bustion. Large-size transparencies can be made by lithographing 
transparent sheets in four colors. The sheets are available in a 
variety of widths and several standard thicknesses. 
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BAKELITE 














_ glossy, strongly adherent, coatings based 
on BAKELITE Vinyl Resins are also resistant to most 
acids and alkalies, corrosive atmospheres, salt water, 
oils, greases and attack by foods. Since they are 
chemicol-resistant, and their resins have no taste or 
odor, they ore used to line packages ond contoiners 
They hove excellent moisture resistance and ore non. 
flammable. 

Corrosive cargoes, weathering, won't They con be opplied by dip, brush, or spray to 
prong elle: 9 pli = My Yin! a wide variety of surfaces, including metal, concrete, 
Sestes wallboard, glass. Air-drying and boking finishes are 
produced. Sheet metal baked with these coatings 
may be stomped, spun or drawn without cracking 

the film. One grade may be formulated as o 
strippable coating for easy removal. Marine coating 
systems based on BAKELITE Vinyl Resins are tough 
and durable, withstanding rough trectment, seo 
woter, weother extremes. 





BAKELITE Phenolic oil-soluble resins are used for 
all types of quality coatings such as marine finishes 
ond floor varnishes. Well known resins ore BR-254, 
a paraphenyl-phenol resin, and BR-9400 and BR-103, 

Woter-thinned washable paints that dry butyl phenol resins. Dispersion resins are for fast 
ralead a TE te Ge. drying coatings, with maximum adhesion, toughness, 
sien. and resistance to water and salt spray Dispersion 


resin primers take lacquer topcoats without wrin- 
kling BAKELITE Phenolic resin-baking finishes ore 
’ ideal for drums, tanks, tank car linings, and chemical 
: equipment. BAKELITE Polystyrene emulsions are rec- 
j ommended for interior washable wall finishes, plas- 
ter sealers and coatings for cloth, paper, leather, 


aes 


~ cement, porous wallboards. They have good holdout, 
| excellent color retention, and resistance to water 

and alkalies. 
BAKELITE Epoxy Resins can be used with linseed 


oil, keeping coatings costs low. They have excellent 
resistance to chemicals, alkalies, and soaps, and are 


coated with finishes based on BAKELITE finishes based on vinyl resins un- used for prime coats, enamels, and printing inks. 
phenolic resins harmed 


Fermentation tanks for producing anti Five months’ contact with salt water 
biotics don't contaminate contents when and crude oil left pipe coated with 





BAKELITE Viny! Coating Resins for Paper, Foil, Cloth 














RP... or metal foil coated with BAKELITE Vinyl Resins is excellent for packag- 
ing food, beverages and pharmaceuticals. Packages can be heat-sealed, are 
water-resistant, grease-resistant, tasteless, chemically inert. 

Cloth may be coated with BAKELITE Vinyl Resins by calendering or spread 
coating. It will have excellent tear strength, toughness, and resistance to 
weathering, aging, and repeated flexing. 


Coated with these resins, glassine 
poper gets an airtight heat-seal on 
high-speed machinery, keeving con 
tents sterile 
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ore 
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PROTECTIVE COATING 





BAKELITE Vinyl Dispersion Resins 














aa 

Plastisol insulation on this panel board 

was poured into place and baked firm Flexible plastisol jaws on snips 

without harm to delicate copper con- hold wire after cutting. Plasti 

ductors sol-dipped handles give a bet 
ter grip 


Metal chair spray-coated with vinyl dis Good electrical properties, low cost are 
persion resins has color, warm feel, odvantages of molding electrical con 
abrasion resistance, no static shock nector terminal caps from plastisols 








BAKELITE Polyethylene Resin Coatings 











+ 


Polyethylene coating gives paper con 
tainers toughness, chemical resistance, 
protection against contamination. 


Glassine, paper, foil get a strong heat 
seal on high-speed machinery, protec 
tion against contents 


Coated inside with polyethylene, drums 
arry chemicals without harm. Can be 
ewashed, used again. 


D ispersion Resins are used for fabrication 
of plastic products by coating, dipping, casting, 
and slush molding. Suspended in plasticizer, 
they produce plastic compounds that flow eas- 
ily, requiring little or no pressure to form them. 
These fluid pastes or plastisols may be injected 
into molds at low pressure without damage to 
delicate inserts. Upon application of heat, they 
are converted into tough, elastomeric plastics 
with properties comparable to those of other 
vinyl plastics. These colorful compounds may be 
used in inks, and as coating for cloth, paper, 
metal and metal foil, as plastisols or organo- 
sols 

A notable new formulation based on BAKELITE 
Vinyl*Dispersion Resins has yielded the plasti- 
gels. These materials in their raw state are stiff 
when at rest. They quickly soften when kneaded 
and can easily be formed by hand pressure. 
They bake to a hard finished state at only 350 
deg. F. in 15 minutes with minimum support. 
They can also be formulated for spray or thick 
dip-coating. 

Foamed plastisols based on BAKELITE Vinyl 
Dispersion Resins resemble foamed rubber, but 
will not oxidize, harden, or dry out. Remaining 
practically odorless, and resistant to flame, 
chemicals, and abrasion, they are used in toys, 
insulation, automotive equipment, and furni- 
ture. Various densities, colors, and degrees of 
softness can be obtained. Foamed plastisols 
may be cured directly on textiles and most 
synthetics. 


| to paper, cloth, or metal, these 
materials offer excellent resistance to corrosive 
chemicals, moisture, oil and grease. Excellent 
release coatings for fiber containers, they per- 
mit contents to be poured hot and allowed to 
cool, after which the user can easily strip the 
container away. Tasteless, odorless, flexible, 
cold-resistant—they are widely used to coat pa- 
per, foil, and cellophane for food packaging. 
They permit passage of certain gases while re 
sisting passage of moisture vapor. 

They retain toughness and flexibility over a 
wide temperature range, from sub-zero to 
above that of boiling water. Coated papers 
may be crinkled without breaking the film. 
Grease resistance is good before and after 
sharp folding. These resins may be used to up- 
grade paraffin wax coatings, resulting in higher 
blocking temperatures, higher gloss, reduced 
rub-off, greater tensile strength and stronger 
heat-sealed bond. 

















Printed circuits of etched 
copper bonded to phenolic 
plastic laminates simplify 
electronic assembly 


Resin-impregnated honeycomb cores give high strength-weight ratio to products employing their use 


BAKELITE Phenolic, Polyester, 
Epoxy, and Silicone Resins 


Building this bomber stinger tail of re _ plastics are made from layers of paper, fabric, glass fiber, 
oe oy ge a A lela or other base materials impregnated with BAKELITE Phenolic, Polyester, 
Epoxy, and Silicone Resins. They are formed under heat and pressure, with 
the exception of those made with polyester and epoxy resins, which are 


cured by adding a special liquid hardener. 





High-pressure laminates are usually made with phenolic resins. Under heat and 
pressures of 750 to 2,000 psi, they polymerize, becoming infusible and insoluble 
They are light in weight, but have good impact, tensile, and flexural strengths. They 
also have a low coefficient of friction, good heat resistance, low thermal conduc- 
tivity, high dielectric strength. They resist corrosion, water, brine, oil, ordinary sol- 
vents, most acids, and weak alkalies. 

Laminators supply them as sheet stock, tubing, rods, and gear stock made from 
specially woven canvas or finely woven cotton. Special types include decorative, 
printed, and translucent sheet stocks. 


Decorative plastic laminates made with Low-pressure laminates are produced in lightweight presses or molded under 

laminating varnishes form this table heat and pressure in an autoclave. Pressures range from 50 to 400 psi. Dies can be 
cast aluminum or steel, wood, sheet metal, plaster of paris, and other easily-formed 
materials. 

These laminates make possible the rapid production of parts having large 
dimensions or irregular shapes—either flat panels or three-dimensional. They may 
be made of paper, cloth, glass fiber, or asbestos, and are noted for their high 
mechanical strength. 


Contact-pressure laminates are generally combinations of glass fibers or glass 

cloth, and polyester or epoxy resins. Formed with pressures of ¥% to 25 psi, they 

make possible the fabrication of large or intricate shapes without expensive molds. 

Finished pieces have a high strength-weight ratio, comparing favorably with alu- 

minum or steel, and are resistant to corrosion, moisture, many chemicals, heat, and 
euch, Gecuealieaiaitinnt gine. on- cold. They are useful where frequent changes in design prevent standerdization. 
tremely light in weight, is made from 


reinforced polyester resins. (Continued on page 11) 


PAGE 10 











BAKELITE Laminating Plastics (continued) 


Polyesters, used with fillers and improved dry 
and paste pigments, permit almost unlimited color 
depth and shadings. They have good insulation 





properties—both thermal and electrical. A variety 
of these resins is available, so that tailor-made 
properties for special applications are obtained 
through controlled blending. All grades are com- 
patible with each other. Curing is effected by the 
addition of catalysts with or without the application 


Automobile bodies molded of heat. 
This exhaust duct for oir from reinforced polyester 
craft, a glass fiber-phenolic resins are extremely light 
plastic laminate, has great strong, easily repaired if 
strength, heat resistance. damaged. 


FLEXIBLE PACKAGING 











BAKELITE Polyethyiene Resins and BAKELITE Cast 
Vinyl Film for Flexible Packaging 














Soft goods packaged in strong poly Clear, flexible, strong vinyl cast 
ethylene film are clearly visible film envelope windows give 
protected from dust, handling long shelf life to hardware 
packaging 


F... made from BAKELITE Polyethylene is fabricated into 
pouches, bags, and drum liners. Properly treated, it can be 
printed in four colors for labeling. Since polyethylene film 
permits the passage of gases but prevents the passage of 
water, fruits and vegetables packed in bags made from it 


stay fresh. 

Laminated to other materials or used alone, such film pro- 
vides chemical and moisture resistance, strength, flexibility, 
and toughness. 

It is frequently applied as a lamination to cellophane, pa- 
per, or foil, using standard extrusion methods. In the case of 
the latter two materials, its use on the inner side results in a 


Liquids can be packaged in foil with 


A lamination of polyethylene 
an inner laminate of cast film to 


on cellophane adds strength 
toughness. Permits packaging 
of liquids 


provide a strong, high-speed heat 
seal and add toughness 


strong heat-seal on high-speed machinery, regardless of the 
nature of the contents. Used with cellophane, it adds tough- 
ness, and resistance to cracking and split seams, while its 
moisture resistance makes even the packaging of liquid con- 
tents practicable. 


BAKELITE Cast Vinyl Film is another important packaging 
material. It possesses outstanding clarity. It won't discolor. 
Its chemical resistance is excellent, while its toughness, flexi- 
bility, and tear strength give it long shelf life. Special formu- 
lations are odorless and tasteless, and it can be laminated 
to foil. 
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For further information and literature, 
write to your nearest 
Bakelite Company Sales Office: 


CALIFORNIA Los Angeles 58 — 2770 Leonis Blvd. 
San Francisco 11 — 22 Battery strect 


CONNECTICUT Hartford 3 — 410 Asylum Street 
GEORGIA Atlanta 3 — 133 Luckie Street 

ILLINOIS Chicago 1 — 230 No. Michigan Avenue 
MASSACHUSETTS Boston 16 — 20 Providence Street 
MICHIGAN Detroit 21 — 10421 West 7 Mile Road 


MISSOURI Kansas City 6 — 910 Baltimore Avenue 
St. Louis 22 — 122 No. Kirkwood Road 


NEW JERSEY Clifton — 1051 Bloomfield Avenue 
NEW YORK Larchmont — 1877 Palmer Avenue 
New York 17 — 30 East 42nd Street 
Rochester 4 — 82 St. Paul Street ¢ 


OHIO Cincinnati 6 — 2506 May Street 
Cleveland —- 1300 Lakeside Avenue 


PENNSYLVANIA Philadelphia 3 — 117 South 17th Street 
Pittsburgh 22 — 537 Smithfield Street 
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silicones 


by T. A. KAUPPI* 


ILICONES, a relatively new class 

of materials, possess unique prop- 

erties and render unusually du- 
rable service under severe operating 
conditions. In the short span of less 
than 12 years in which these prod- 
ucts have been commercially avail- 
able, their use has been adopted ad- 
yantageously in many phases of 
industry. 

Silicone is a generic name given to 
all materials included in the organo- 
polysilicones class of polymers. These 
unique polymers are both organic 
and inorganic. 

The silicones produced commer- 
cially to date are polysiloxanes. 
Their structure consists of a skele- 
ton network of chemically bonded, 
alternate silicon and oxygen atoms, 
and organic radicals attached to the 
silicon atom. 

By selective processing, the sili- 
cones can be chemically tailored so 
that the skeleton silicon-to-oxygen 
structure is linear or cross-linked. 
In like manner, the attached organic 
groups may be alkyl or aryl. This 
makes it possible to produce a vari- 
ety of silicone polymers. It also 
makes it possible to produce finished 
silicone products in the form of 
fluids, greases, resins, and elastom- 
eric materials. 

In general, silicones exhibit an un- 
usual combination of desirable prop- 
erties. They are heat-stable and re- 
main serviceable for long periods at 
elevated temperatures, yet show 
good low temperature characteris- 
tics. They are relatively inert and 
resistant to oxidation, weathering, 
and many chemicals. They are water 
repellent and possess excellent die- 
lectric properties. Major applications 
include their use as Class H electri- 
cal insulating materials; water re- 
pellents for textiles, masonry, glass, 
and ceramics; release agents for 
molded plastics, rubber, and mete]: 
protective finishes; lubricants; damp- 
ing media; polishing agents; and 
rubbery seals, gaskets, diaphragms, 
and insulating components. 

The physical properties and the 
degree of effectiveness of any one 


*Manz Product Engineering, Dow Corning Corp 


Silicones 


silicone product are largely depen- 
dent on its structure and composi- 
tion. Thus, one silicone polymer can 
be more appropriate for certain ap- 
plications than for others. Similarly, 
in applications that are alike, but 
where operating conditions or mate- 
rials encountered are different, one 
silicone product may be more effec- 
tive than another. Most of the com- 
mercially available 
methyl or methyl-pheny] polysilox- 


silicones are 


Silicone-treated cover has high heat 
resistance and a smooth surface slip 


These polymers have been 
found to be the most stable and to 


have optimum over-all properties. 


anes. 


Resins and Varnishes 

Electrical insulating materials— 
There are several types of resinous 
silicone electrical insulating mate- 
rials. They are characterized by ex- 
cellent thermal endurance, oxidation 
resistance, and moisture repellency. 
They have made possible the intro- 
duction of a new class of electrical 
insulation: AIEE Standards No. 1 
rate Class H (silicone) insulation for 
180° C. hottest spot temperature op- 
eration—an advantage of 50 centi- 
grade degrees over the next best, 
Class B insulation. They make pos- 
sible design changes that result in 
lighter, smaller electrical equipment. 
They also make possible the rewind- 
ing of present equipment to operate 
at increased rating or to withstand 


higher overloads and provide greate 
reliability. 

Included among the silicone elec- 
trical insulating materials available 
are dipping and impregnating var- 
nishes for electrical equipment and 
electronic units; coating varnishes 
for glass cloth and asbestos; bonding 
resins for mica and mica-glass prod- 
ucts, and for glass cloth laminates; 
bare wire enamels; and adhesives for 
varnished and unvarnished glass 
tapes used in core wrapping. Each is 
designed for adaptability to a par- 
ticular operation in producing elec- 
trical insulating components and to 
give maximum durability in service. 

Silicone impregnated 
started on test early in 1944 under 
conditions intended to cause acceler- 
ated failure, are still in operation. 
The test cycle consists of running the 
motor at 240° C. (464° F.) for 500 
hr., cooling to room temperature, dis- 
mantling, and subjecting the wind- 
ings to 100% relative humidity and 
dew for 24 hours. 

Protective finishes — Generally 
speaking, all silicone based protec- 
tive finishes fall into one of three 
groups. 

First are those with a 100% sili- 
cone resin vehicle, which are baked 
on to provide maximum heat stabil- 
ity and corrosion resistance. There 


motors, 


are various silicone resins available 
that make it possible to formulate 
protective and decorative colored fin- 
ishes to withstand long term expo- 
sure to temperatures of 500° F. and 
intermittent exposure to tempera- 
tures in the range of 500 to 1000° F. 
Aluminum and black finishes, formu- 
lated with these resins, provide ex- 
cellent protection against corrosion 
for stacks, exhausts, and mufflers at 
temperatures up to 1200° F. Other 
colored finishes are more limited be- 
cause of the thermal stability of the 
pigment, 

The second group of silicone-based 
finishes is made up of combinations 
of silicone and organic resin vehicles, 
and is characterized by better film 
properties, adhesion, and hardness. 
Their heat stability, however, is a 
function of the ratio and stability of 
the organic resin used to make up 
the vehicle. Most of these finishes 
are of the baking type and are used 
on appliances and equipment where 
temperatures range 300 to 500° F 

The third group is made up of cer- 
tain new air-drying silicone resins 
that combine moderate heat stabil- 
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ity with remarkable resistance to 
weathering. Vehicles for such finishes 
may be made up entirely of silicone 
resin or of silicone organic combina- 
tions. They are applied to metal and 
wood surfaces where improved mois- 
ture resistance, reduced chalking, or 
improved gloss or color retention are 
required. 

Laminated structures—Certain sil- 
icones are finding ever-growing use 
as low pressure bonding resins for 
glass cloth laminates. They are used 
to fabricate lightweight structural 
members, ducts, and housings for 
military equipment and _ industrial 
units. In high temperature service, 
the strength-to-weight ratio of sili- 
cone glass laminates accentuates 
their 
metals. 

A recently 
bonding resin produces laminates at 


advantage, even over light 


developed _ silicone 
pressures in the range of 30 pss.i., 
which cure in relatively short time 
to have a flexural strength of 50,000 
p.s.i. at room temperature and 12,000 
to 20,000 p.s.i. at 500° F. Tensile 
strength is 40,000 p.s.i. at room tem- 
perature and 30,000 p.s.i. at 500° F 

Foamed structures—Two recently 
introduced silicone resins produce 
rigid, low density plastic foams that 
are highly heat resistant. Their heat- 
distortion temperature is greater 
than 700° F.; moisture absorption 
less than 0.05% after 7 days at 96% 
relative humidity. Test samples have 
been heated to red heat by direct 
flame without noticeable decompo- 
sition. Subjected to a temperature of 
700° F. for more than 20 hr., similar 
samples showed negligible change in 
structure or dimension. Expansion 
can be controlled to provide foam 
densities ranging from 8 to 18 lb./cu. 
ft. The resins can be cast in blocks or 
sheets, made up as sandwich struc- 
tures, or foamed in place. 


Silicone Water Repellents 


Virtually all silicones are water 
repellent, but they cannot all be used 
indiscriminately wherever water re- 
pellency is desired. Commercial sili- 
cone water repellents have been de- 
veloped for textiles, leather, ma- 
sonry, glass, ceramic, and plastics. 
Another silicone also imparts an “ad- 
hesive” characteristic to paper and 
parchment, preventing the adhesion 
of sticky foods and products to 
treated wrappers. Each of these per- 
mits the treated material to breathe. 

There is a silicone textile finish 
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for suit material and rainwear and 
for upholstery fabrics, which retains 
water repellency after repeated dry- 
cleaning or laundering. It also in- 
creases their resistance to spotting 
by water-borne soils, and improves 
their resistance, tear 
strength, and sewability. Other com- 
patible silicone textile finishes im- 
part a variety of hands to the fabric. 

Silicone masonry water repellents 
durably exclude water without re- 
ducing transpiration of air or mois- 
ture vapor, are easy to apply, and do 
not change the color, texture, or ap- 
masonry. They also 
minimize efflorescence, spalling, and 
staining. 


abrasion 


pearance of 


Another silicone, properly applied 
to leather, makes it possible to pro- 
duce water-repellent boots and shoes 
that weigh 20% less than those made 
from grease- or oil-stuffed leathers. 
It improves low temperature flexi- 
bility, and increases resistance to in- 
dustrial cutting oils, alkali salts, and 
other chemicals. 

Glass, ceramic, and plastic electri- 
cal insulating materials can be made 
water repellent with an air-drying 
silicone resin. It produces a hard, 
weather-resistant film that repels 
water and maintains high surface 
resistivity under humid conditions. 


Fluids, Compounds, and Greases 

Silicone fluids are clear, free flow- 
ing liquids that are heat-stable, oxi- 
dation resistant, water repellent, and 
inert to metals and plastics. They 
possess very good dielectric proper- 


ties and maintain relati 
stant viscosity over a wide 
ture range. 

Dimethyl polysiloxane 
available in a range of 
from 0.65 to 1,000,000 centistokes 
They are used as damping fluids fo, 
delicate instruments or gaces. an; 
in heavy torsional vibrati: damp- 
ers; as lubricants for rubber bush- 
ings and plastic gears; as liquid die- 
lectrics; and as water repellent treat. 
ments for glass and ceramic. Because 
of their incompatibility with most 
organic polymers, these fluids ar 
also effective mold release agents fo 
rubber, plastics, and metal 

For use as release agents, silicon: 
fluids are available in the form of 
water dilutable emulsions. As such 
they can be diluted and economically 
applied at the minimum concentra- 
tion required. 

The methyl phenyl polysiloxane 
fluids are used as high temperatur 
oil baths and as heat-stable lubri- 
cants for conveyor bearings, delicat: 
instruments, oven timers, and syn- 


con- 
ipera- 


ds are 


OSitles 


» and 


chronous motor clocks or mecha- 
nisms. 

Silicone compounds are made wy 
of silicone fluids thickened with heat- 
stable, inert, silica fillers to have a 
grease-like consistency. They ex- 
hibit virtually the same characteris- 
tic properties as the silicone fluids 
except that they are non-melting 
and retain their consistency over a 
wide temperature range. 

A number of silicone compounds 
are available for a variety of appli- 
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Transformer jackets of molded-on silicone rubber are waterproof, assure greater heat 
loss than resinous insulation. Photo at right shows tight fit on transformer elements 
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Each is compounded to ren- 
timum service in the opera- 


process for which it is in- 


There is a moisture-proof 
seal for aircraft and auto- 
ignition systems and for dis- 
able junctions of electrical 
systems and electronic equip- 
There is a defoamer that is 
e in most non-aqueous sys- 
t concentrations of 1 to 100 
er million. It is also available 
‘qually effective water-diluta- 
ulsion for aqueous systems. 
er silicone compound is used 
release or parting agent in 
ng, extruding, and rolling plas- 
n making resin-sand molds for 
hell process of casting metals, in 
anufacture of plywood, and in 
asting and extruding many of 
ower melting alloys. 

Silicone greases consist of silicone 
juids gelled with metallic soap or 

kened with heat-stable fillers. 

withstand long exposure to 
levated temperatures, and are 
ighly resistant to oxidation and 
gumming. 

One of the soap thickened greases, 
serviceable at temperatures from 

100 to 350° F., is used to lubricate 
small synchronous motor and instru- 
ment bearings exposed to wide tem- 
perature extremes and severe out- 
door weathering, cameras, and other 
optical instruments. 

Another similar grease, useful 
from —40 to 400° F., makes possible 
permanent lubrication of ball bear- 
ings in applications where reliable 
lubrication must be maintained 
through long periods at normal and 
elevated temperatures. 

There is a silicone grease, thick- 
ened with carbon black, that is serv- 
20 to 450° F. It is de- 


signed for anti-friction bearings in 


iceable from 


oven conveyors and other similar 
slow moving equipment. It is also 
used to lubricate machinery and 
pumps handling hot liquids and cor- 
rosive gases. 

A fourth silicone grease, with an 
inert silica filler, is used to lubricate 
flow meters and pressure lubricated 

es handling hot aqueous solu- 
s of acids and alkalies, oils, gases, 
steam. With no true melting 
nt, it is used satisfactorily at tem- 
tures from —40 to 500° F. 


Silicone Rubber 


icone rubbers are resilient ma- 
ls compounded from high vis- 


ones 
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Silicone treatment on inner surface of antibiotic vial on left prevents the suspension 
from sticking to the sides of the vial, improves product appearance, and permits 
virtually complete removal of contents. Vial at right is untreated 


cosity silicone polymers, inorganic 
fillers, and a suitable vulcanizing 
agent. They do not contain any or- 
ganic elastomers. 

Properly vulcanized and cured, 
parts fabricated from silicone rub- 
bers retain their resiliency and die- 
lectric properties in service at tem- 
peratures up to 500° F. At the same 
time, they remain flexible at ex- 
tremely low temperatures. 

As with organic rubbers, there are 
many silicone rubbers. There are 
over 70 different stocks and pastes 
that vary in hardness, strength, ex- 
tensibility, and dielectric properties, 
and consequently in their adaptabil- 
ity to various applications. Their 
properties depend on the structure 
and composition of the silicone poly- 
mer, as well as on the type of filler. 
Before selecting any one silicone 
rubber for a particular application, 
consideration should be given to 
how it performs as well as its “as 
molded” properties. 

In general, silicone rubber stocks 
and pastes may be grouped into the 
following major classifications: gen- 
eral purpose; extreme temperature; 
and low compression set. 

The general-purpose stocks are 
serviceable from —70 to 500° F. They 


are used to fabricate electrical insu- 
lating components, seals, and other 
resilient industrial parts that are 
highly resistant to the effects of heat, 
weathering, corona, moisture, and 
oxidation. 

Two of the more recently intro- 
duced general-purpose stocks can 
be blended to fabricate parts having 
any desired durometer hardness be- 
tween 50 and 80. They can also be 
colored with suitable pigments to al- 
most any intensity of color required 
Tested under temperature conditions 
that caused organic rubber samples 
to fail within 4 days, molded sam- 
ples of these stocks still retained a 
high ratio of their original proper- 
ties after more than 175 days’ ex- 
posure. 

The extreme-temperature stocks 
are serviceable from below —100 to 
500° F. They are specified for many 
military and aeronautical applica- 
tions in which the fabricated part 
must remain flexible at extremely 
low temperatures and be serviceable 
at high temperatures as well. Thei: 
resistance to hot oil, corona, ozone, 
and weathering makes them practi- 
cal for other similar applications. 

A recently introduced extreme 
temperature stock provides, in addi- 
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tion to the characteristic properties 
of such stocks, excellent resistance 
to compression set and unusually low 
shrinkage in molding and in long 
service at elevated temperatures. 

The low compression set stocks 
have good resistance to permanent 
deformation after compression at 
elevated temperatures. They remain 
resilient and effective seals, gaskets, 
and O-rings. These latter stocks 
generally contain toxic, low com- 
pression set additives, however, and 
should not be used to fabricate parts 
that will be in contact with food or 
drugs. 


Recent Developments 

@ A silicone-rubber coated glass 
cloth Class H insulation (electrical 
grade, E-944; mechanical grade, E- 
959; Mica Insulator Co.) has un- 
usually high dielectric strength and 
increased tensile strength. The me- 
chanical grade has greater surface 
toughness than previously developed 
silicone rubber coatings. 


@ A silicone resin insulating ma- 
terial (SR-17, General Electric Co.) 
can be used for a variety of insulat- 
ing applications which ordinarily re- 


quire several different materials. 
The silicone varnish combines heat 
resistance, low-temperature flexibil- 
ity, and high bonding strength. It is 
used for coating glass cloth for Class 
H insulation, bonding mica tapes and 
coil wrappers, treating glass sleev- 
ing, and impregnating asbestos for 
layer insulation. It can also be used 
as a resin base for protective and 
decorative paints requiring heat and 
weather resistance. 

An improved line of Class H fi- 
brous glass tubing and _ sheeting 
(BH-1151, General Electric Co.) is 
produced from braided fibrous glass 
coated with heat-resistant silicone 
rubber. Its electrical and physical 
properties are unaffected by contin- 
uous operation through a tempera- 
ture range of —90 to 400° F.; it will 
also withstand 600° F. for at least 
15 minutes. 


@ A thermosetting silicone resin 
(Dow Corning XR-544, Dow Corn- 
ing Corp.) can be used to produce 
rigid, heat-resistant foam structures. 
It has good compression strength at 
room temperature and retains a high 
ratio of initial strength even at tem- 
peratures in the range of 500° F. It 


will give durable service at te: pera- 
tures where foamed organic  esins 
fail after exposure for only rela. 
tively short periods of time 
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Siyrene Polymers and Copolymers 


by J. A. STRUTHERS* 


MERCIAL polystyrene first 
eared in 1935 as the result 
xtensive research on sty- 
oduction and polymerization 
is. This research paid large 
nds at the onset of World War 
nd the subsequent loss of natural 
resources. Large styrene 
iction facilities were rapidly 
built, and large quantities of the 
monomer were used to produce 
GR-S synthetic rubber. The basic 
raw materials required to produce 
styrene are benzene and ethylene. 
Most of the styrene used in the 
United States is produced by cata- 
lytic dehydrogenation of ethylben- 
zene which is obtained by reaction 
of benzene with ethylene. 

Styrene may be polymerized alone 
or copolymerized with many other 
monomers by all known polymeri- 
zation techniques, including bulk, 
suspension, emulsion, and solution 
polymerization. 

Continued advancement of sty- 
rene polymerization technology and 
increased understanding of polysty- 
rene has resulted in a polymer 
with greatly improved physical prop- 
erties. Higher heat distortion tem- 
improved mechanical 
properties, and reduced tendency to 
craze have played important roles in 
making polystyrene a basic and 
quality material for use in a wide 
variety of items. 


peratures, 


Polystyrene 

Polystyrene is a rigid, low cost 
thermoplastic, well suited for injec- 
tion and extrusion molding. It is 
characterized by low specific grav- 
ity, excellent crystal clarity and 
electrical properties, good resistance 
to water, and selective resistance to 
chemicals and solvents. The proper- 
ties of current general-purpose 
polystyrene will be found in the 
Plastics Properties Chart (see in- 
dex) 

The properties of polystyrene are 
not greatly affected by temperatures 
from —30° F. up to the heat distor- 
tion temperature; however, some 
reduction in physical properties does 
occur as the temperature is raised. 
*Plas Technical Service, The Dow Chemical Co. 
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For applications requiring use of 
molded parts at temperatures close 
to the heat distortion temperature, 
specific tests should be conducted at 
temperatures and loads required in 
use to determine the suitability of 
polystyrene for the application. 

The use of plasticizers and fillers 
with polystyrene molding and ex- 
trusion formulations has not been 
very successful. Fillers of types nor- 
mally employed with thermoplastics 
do not reinforce polystyrene but ac- 
tually weaken the material. The use 
of plasticizers with polystyrene im- 
proves the ease of fabrication but 
decreases the heat distortion tem- 
perature and does not give stronger 
or more extensible products. 

The recent development of fi- 
brous-glass-reinforced polystyrene 
suitable for injection molding and 
extrusion on conventional equip- 
ment has opened a new approach to 
the subject of fillers. Fibrous-glass- 
reinforced polystyrene formulations 
have heat distortion temperatures 
above 200°F., tensile strengths up 
to 10,500 p.s.i., and specific gravities 
from 1.12 to 1.30. 

Polystyrene is available in an al- 
most unlimited range of colors from 
water-white crystal to all shades of 
transparent, translucent, and opaque 
colors. With these color possibilities 
it has been possible to improve the 
style and sales appeal of many 


items. For example, professional 
color styling of polystyrene wall tile 
colors to blend with and complement 
other interior home decorating 
schemes has found wide acceptance 
by the public. Effective use of col- 
ored polystyrene has also been em- 
ployed in quality occasional dinner- 
ware, tumblers, cannister sets, and 
refrigerator parts, to mention only a 
few applications. 

Polystyrene formulations suitable 
for injection molding and extrusion 
are available in granular form in a 
variety of particle sizes and shapes 
which affect the apparent density of 
the granules and the time and heat 
required for the granules to fuse 
and become molten in the molding 
machine. Most formulations are 
supplied as cylindrical or box- 
shaped granules, the exact shape 
and size varying from one manu- 
facturer to another. It has been 
found that very small particles us- 
ually give the best pigment dis- 
persion when colorants are added to 
crystal clear polystyrene by the fab- 
ricator. Granulations specifically de- 
signed for this purpose are available. 


External Lubrication 


Various types and amounts of ex- 
ternal lubrication treatments may 
be used on molding and extrusion 
grades of polystyrene. Such lubri- 
cation reduces the pressure losses 





COURTESY IDEAL TOY COoRF 


Molded styrene parts are easily assembled with screws into realistic model cars 
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COURTESY OWENS-CORNING FIBERCLAS CORP 


All major parts of new illuminated film viewer are molded of glass reinforced styrene 
to take advantage of high impact strength and dimensional stability of the material 


incurred and improves the flow of 
the plastic as it moves through the 
molding machine. It may also facili- 
tate removal of the molded article 
from the mold. grade 
polystyrene is ordinarily used with- 
out lubrication since maximum mas- 
tication of the plastic is desired 


Extrusion 


without slippage as the screw forces 
the material through the extruder. 

Polystyrene is well suited for in- 
jection molding and extrusion. It is 
very resistant to depolymerization 
or chemical decomposition at fabri- 
cation temperatures of 400 to 650 
F. and may be maintained at these 
temperatures for relatively long pe- 
riods of time without danger. 

Polystyrene may be fabricated 
over a wide range of operating con- 
ditions (400 to 550° F., 10,000 to 
20,000 p.s.i.) without serious effect 
on its physical properties. However, 
for each material, type of equipment, 
and mold, operating conditions exist 
at which optimum physical proper- 
ties are obtained. 

Recent advances in_ injection 
molding technology, including weigh 
feeding, mold temperature control, 
improved preplasticizing systems, 
and machine and mold design, have 
led to molded articles exhibiting 
greatly improved properties. Arti- 
cles weighing from a few ounces to 
10 to 12 lb. may be molded in mold- 
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ing machines of 2- to 300-0z. capac- 
ity on production cycles from 15 sec. 
to 3 min. depending on the weight 
and size of the molded part and the 
design of the mold. 
Polystyrene is also well 
for completely automatic injection 


suited 


molding, a technique becoming more 
and more widespread. 


Decorating 

Metallizing, back painting, decals, 
silk screen, and hot stamp printing 
are several very effective finishing 
techniques that may be used with 
polystyrene. When back painting or 
metallizing is used with crystal 
clear polystyrene parts, it imparts 
an illusion of depth and greatly im- 
proves the appearance of the part. 
Special lacquers, paints, inks, and 
metallizing compounds are available 
for use with polystyrene which, 
when applied with proper tech- 
nique, are very satisfactory, These 
various finishing treatments have 
been especially effective when 
used with many refrigerator parts, 
radio and television control panels, 
and decorative serving dishes. 

When general-purpose polysty- 
rene is exposed to direct sunlight 
and some types of indoor lighting 
sources, it becomes yellow and may 
be easily broken. This has limited 
the use of polystyrene for some ap- 


plications. Light-stabilized pol 
rene formulations are avai 
They allow polystyrene to be 

for light diffuser panels, bath 
fixtures, instrument dial face p: 
lampshades, and many other a 
cations requiring exposure t 
types of indoor lighting sou 
These formulations are availab| 
colors limited to crystal clea: 
translucent to opaque whites. 


Modified Polystyrene 
As uses for polystyrene be: 
more widespread, it became appar- 
ent that many possible applications 
required properties not possessed 
by pure polystyrene. Radio cabinets 
required higher heat distortion tem- 
peratures, some refrigerator parts 
required better impact strength, and 
many applications 
proved resistance to chemical attack 
Realization of 


required im- 


these shortcomings 
has led to the development of modi- 
fied polystyrenes with properties 
designed to extend the applications 
of polystyrene. 

Modified polystyrenes have been 
developed along three lines—those 
with 10 to 30° F. improvement in 
heat distortion temperature, greater 
resistance to chemical and solvent 
attack, and higher impact strength 
These modifications have been ob- 
tained by copolymerizing 
with other monomers, such as acryl- 
onitrile and butadiene, or by me- 
chanically mixing polystyrene with 
other polymers. 

The variety of modifying mate- 


styrene 


COURTESY CLARY MULTIPLIER CORP 


Light-weight styrene housing for od 
ding machine contributes to portabi!'") 
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ids 


may be used and their 
mbinations and propor- 
led to the commercial 
of a large number of 
polystyrenes with wide 
physical properties. (See 
operties Chart.) 


High-Impact Polystyrene 

polystyrene high im- 
perties has found the 
of this group of prod- 
material in granular form 
suited for injection and 
molding. High-impact 
ne in granular form is 
in all shades of translu- 

opaque colors. 
gh elongation of these ma- 
lows the use of molded-in 
inserts without danger of 
azing. The toughness, dimensional 
stability, durability, and unlimited 
paque color styling of these mate- 
als has created large markets in 
the refrigeration field. Injection- 
,olded high-impact polystyrene in- 
ner door liners, crisper _ trays, 
shelves, and freezing compartment 
joors are some of the items found 
1 most new home freezers and re- 
Quality toys, storage 
battery cases, housewares, football 
helmets, high chair trays, and lawn 
mower wheels further illustrate the 
application of the properties exhib- 

ed by high impact polystyrenes. 


Irigerators 


Heat-Resistant Polystyrene 
Modified polystyrene formulations 
lesigned for injection molding and 
extrusion with 10 to 30° F. im- 
provement in heat distortion tem- 
erature represent another class of 
materials that have widened the 
field of application for polystyrene. 
These materials require higher 
molding temperatures and pressures 
than general-purpose polystyrene to 
obtain optimum physical properties 
from the material. Annealing of 
parts molded from these materials is 
widely used to remove as much res- 
idual strain as possible. Removal of 
these strains results in maximum 
heat distortion temperatures and 
other physical properties. When 
properly molded, heat-resistant 
polystyrene items are capable of 
withstanding boiling water long 
enough for sterilization. These ma- 
terials are available in all colors 
from crystal clear transparent to all 
opaque shades. 


Injection molding of several 


Styrene Polymers and Copolymers 


All-styrene package for tool sets con- 
sists of transparent cover, black base 


million portable and table radio 
cabinets from heat-resistant poly- 
styrene in 1953 emphasizes the fact 
that a combination of unlimited 
color styling and high heat distor- 
tion temperatures has expanded 
and upgraded the uses of polysty- 
rene in applications requiring im- 
proved properties. Other applica- 
tions for heat-resistant polystyrenes 
include industrial battery cases and 
covers, quality kitchenware requir- 
ing frequent exposure to hot water, 
business machine housings, and 
printed circuits. 


Chemical-Resistant Polystyrene 

Modified polystyrenes with im- 
proved resistance to chemical and 
solvent attack have been developed 
for use in articles requiring such 
properties. Applications requiring 
resistance to kerosene, some motor 
oils, grease, hair lotions, flavoring 
extracts, and thermal shock are ex- 
amples of where the use of chemi- 
cal-resistant polystyrene can im- 
prove the quality and extend the 
useful life of injection-molded ar- 
ticles. Specific tests should be con- 
ducted for each application before 


COURTESY AMERICAN MOLDED PRODUCTS Co. 


Styrene molded reel acc dates 3- 
in. wide tape for radio broadcasting, 
monitoring and air-to-ground contact 





production is begun to determine 
the chemical resistance properties of 
the plastic when in contact with the 
reagent In question. 

Chemical-resistant polystyrenes 
are not compatible with other types 
of polystyrene in heat fabrication 
operations. If mixed, a laminated 
structure in the molded part results 
and usually a large reducticn in 
physical properties follows. 


High-Impact Sheet 

Extruded high-impact polystyrene 
sheet is available in a variety of 
sizes and thicknesses (up to 0.500 
in.). It may be obtained in a number 
of formulations with matte, mirror, 
pebble, or patterned surface finish, 
and varying degrees of chemical 
resistance, impact strength, and ri- 
gidity. All types of high-impact 
sheet are suitable for vacuum form- 
ing, blow molding, ring and plug 
molding, or a combination of these 
methods. The sheet and articles 
formed from it, as well as injection 
molded articles, may be cut, drilled, 
punched, and machined with con- 
ventional woodworking tools. High- 
impact sheet is widely used to fab- 
ricate items such as_ television 
masks, display forms, inner door lin- 
ers for refrigerators, and house 
trailer sinks to mention only a few. 

The equipment and molds re- 
quired for vacuum forming (see 
Subject Index) are relatively inex- 
pensive when compared to injection 
molding. Great strides have been 
made in advancing sheet-forming 
techniques as well as the quality 
and variety of high-impact sheet 
available. These factors should lead 
to increased use of high-impact 
polystyrene sheet in more and more 
applications. 


Expanded Polystyrene 

Expanded polystyrene foams are 
available in the form of logs or 
planks of various sizes. These foams 
consist of many noninterconnected 
cells with low thermal conductivity 
and water absorption, good struc- 
tural strength, and very low water 
vapor transmission. These materials 
are available in densities from 1.3 
to 2.0 lb./cu. ft. with or without self- 
extinguishing properties. Expanded 
polystyrene may be painted to any 
desired color and can be bonded to 
itself, glass, metal, masonry, cloth, 
wood, and many other plastics. It is 
extensively used as a low tempera- 
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ture insulation material for refrig- 
erated rooms and veéhicles, as a 
buoyancy material for small boats, 
and for floral display and novelty 
applications. 

Recently polystyrenes that foam 
in place have become available. 
They are supplied as free-flowing 
granules that may be expanded to 
many times their original size. After 
these materials have been expanded, 
they exhibit the same excellent in- 
sulation, structural, and water ab- 
sorption properties as expanded 
polystyrene in log and plank form 
Temperatures of 230 to 270° F. are 
required to expand these materials. 
Hot air, water, or 10- to 30-p.s.i. dry 
steam may be used to obtain these 
temperatures. The heating medium 
may be introduced directly into the 
mold cavity or into the platens of 
the mold. 

The fields of application for foam- 
ing-in-place polystyrene are similar 
to those for expanded polystyrene 
in log and plank form. It’s primary 
advantage is that it may be molded 
to fit the contours of the insulation 
area or the shape of the item being 
produced in a_ single operation. 
These minimize scrap 
losses. The use of foaming-in-place 
polystyrenes also reduces storage 


methods 


space required since they are sup- 
plied in granular form. 


Oriented Polystyrene 

Oriented polystyrene filaments 
are widely used as bristles for 
brooms and dusters as well as scrub 
brushes and other utility brushes. 
They are available in diameters 
from 0.005 to 0.050 in. with tensile 
strengths from 25,000 to 30,000 p.s.i. 
in the direction of orientation. Ori- 
entation is accomplished by hot 
stretching extruded polystyrene 
monofilaments and then rapidly 
cooling them while still in the 
stretched state. 

Bidirectional orientation or 
stretching the hot plastic both lon- 
gitudinally and transversely is used 
to produce polystyrene films as thin 
as 0.005 in. with tensile strengths of 
9,000 to 13,000 p.s.i. in all directions. 
Films of this sort are being used for 
electrical and packaging applica- 
tions. 


Recent Developments 
@ A cross-linked polystyrene ma- 
terial (Q-200.5, The Polymer Corp. 
of Pennsylvania) is form-stable up 
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COURTESY &$ & W MOULDING CO 


Eye-catching effects are made possible 
by use of styrene wall tile and trim 


to a temperature of 400° F. It is a 
rigid, clear, transparent, ultra-high- 
frequency insulating material, with 
outstanding electrical properties for 
a thermosetting material. It is pri- 
marily used as an electrical insulat- 
ing material, as well as for some 
applications requiring chemical re- 
sistance. 


@ A styrene multi-polymer mate- 
rial (Dur-Ace, American Hard Rub- 
ber Co.) with high impact strength 





and excellent dimensional sta jit 


is recommended for form: and 


draw-molded parts, as well fo 
corrosion-resistant pipe. 


@ A styrene-base resin (Cycolac 
Marbon Corp.), with a specific gray- 
ity of 1.01, can be used for calender- 
ing, compression molding, injection 
molding, and extrusion. This resin js 
permanently thermoplastic,  eco- 
nomical to form, free from nerve o; 
shrinkage, high in impact-resistance 
dimensionally stable, resistant to 
many oils, solvents, and corrosive 
chemicals, soluble in selected sol- 
vents, and characterized by excel- 
lent electrical properties. Possible 
applications include plastic pipe and 
chemical process equipment, hous- 
ings, radio cabinets, typewriter 
cases, control gears, and machine 
cams. 


@ High-impact extruded pipe, 
based on styrene-synthetic rubber 
blends (Ampcolite, Atlas Mineral 
Products Co.), is now available in 
sizes up to 6 inches. Injection molded 
fittings are available up to 2 inches 
Molded globe valves in 1 and 2 in 
sizes are also available. 


@ Two high-impact styrene co- 
polymer resins ( Plio-Tuf, The Good- 
year Tire & Rubber Co.) for mold- 
ing and extruding give eight to ten 
times the impact strength of the 
highest impact polystyrene resins 
One resin (Plio-Tuf G85C) has a 


COURTESY GILLETTE SAFETY BAzOR CO 


Ten-pack razor blade dispenser (left) has top part of molded styrene and bottom port 
made of metal. Twenty-pack dispenser (right) uses molded styrene parts throughout 


Resins and Molding Compounds 





4 


|... a 


a 


——4- 


lity 
and 


iO 


lac 
rav- 
der- 
tion 
in is 
eco- 
ve OI 
tance 
int to 
TOsive 
d sol- 
excel- 
»ssible 
ye and 
hous- 
writer 
achine 


pipe, 


*ASTM 0D1002.49T 


ARALDITE" EPOXY RESINS sonpinc AND LAMINATING Types 


PHYSICAL 
FORM 


STORAGE 
LIFE 


METHOD 
OF CURE 


BOND STRENGTH* 
ALUMINUM TO 
ALUMINUM (psi) 


REPRESENTATIVE 
APPLICATIONS 





Notural or amber 
colored powder 


Almost unlimited at 
room temperature 


Heat cure 


4000-4500 


Bonding of metals. Laminating 





High viscosity liquid 


1 yeor 


Room temperature 


Bonding and sealing of metal to 
glass. Bonding of porcelain, 
plastics to plostics, non-absorb 
ent leathers. 





Low viscosity liquid 
containing solvents 


1 year 


Room temperature 


1400-1600 


Bonding of metal to metal and 
metal to wood. 





Non-flowing paste 
(tan color) 


Heot cure 


1200-1400 


Bonding of loose-fitting joints 





Non-flowing paste 
(tan color) 


1 yeor 


Room temperature 


1000-1500 


Bonding of loose-fitting joints 
Bonding of rubber to metal 





Heavy paste 
(tan color) 


3 months 


Heat cure 


3000-3200 


Laminating. Metal to metal 
bonding. 





Low viscosity liquid 
containing solvents 








Medium viscosity 
liquid containing 
solvents 


ARALDITE 





9 months 


3 months 





Heat cure 


Heot cure 





CASTING AND IMPREGNATING 





Bonding of metal to metal or 
other heat-resisting materials. 
Impregnating by vacuum meth- 





od. Laminating. 


Impregnating, laminating ond 
bonding. 














ubber | ARALDITE PHYSICAL STORAGE METHOD DIELECTRIC SHRINKAGE REPRESENTATIVE 
ineral TYPE NO. FORM OF CURE PROPERTIES APPLICATIONS 
ble in Amb Casting, potting, encapsulating 
lded CN-501 ~~ 1 year Heat cure Excellent %-2% Impregnating gloss cloth for dry 
Loldec soli lay-up 
nches 
Th Heot cure 
ij a 1 year Casting, potting, encapsulating 
— Self cure 
> CcO- air Heot cure . s Casting, impregnating gloss 
3700d- liquid Self este cloth for wet lay-up. 
elf cure 
mold- 
fo ten 
f the Very thin Heat cure Impregnating, casting, potting, 
s encapsulating 


esins 


has a 


liquid 


Self cure 





ARALDITE 
TYPE NO. 





Gray 
solid 





Heot cure 











Excellent 








Potting and encapsulating high 
and low temperature service 
and thermal shock resistance. 


ARALDITE SURFACE COATING RESINS 


PHYSICAL 
FORM 


METHOD 
OF CURE 





Viscous resin solution 


Temperoture range 
300° to 450° C 

Time: 
Dependent on diameter 
of wire and number of 
coots. 


PROPERTIES 


Resistonce to water, oils, insulot 
ing varnishes, organic solvents 
Excellent adhesion. Good resist 
ance to heat and ageing 








Medium viscosity resin 


solution 


Temperoture range 
180° to 300° C. 
Time: 
80 min. to 1 min. 





acids and solvents. Excellent ad 
hesion and good flexibility. 





REPRESENTATIVE 
_ APPLICATIONS 














Magnet wire coating 





Excellent resistance to alkalies, 





Oven-baked coatings for metal 
parts. Linings for collapsible 
tubes and special containers. Im- 
pregnation of metal castings. 
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SERVICE . ~ QUALITY : DEPENDABILITY 


CUSTOM COMPOUNDING » 7! nor 

® technical and engineering per- 
sonnel; and equipped with Banbury Mixers, Mills, Extruders, Grinders, Pellet 
izers, Blenders, Baggers and Material Handling Equipment to produce 
MOLDING and EXTRUSION COMPOUNDS in any formulation of 
POLYETHYLENE, VINYLS, NYLON, ACRYLIC, CELLULOSE ACETATE, 
BUTYRATE, ETHYL CELLULOSE, POLYSTYRENE and its Copolymers. 


Accumulated know-how of 32 years is your guarantee of better quality 


EXTRUSION Our Extrusion department — a complete manv- 
e facturing division in itself — is equipped with extru- 
ders from 10” diam. down to 2” with dies and take-off equip- 
ment to make Sheeting, Tubing, Rods, Pipe, and is supplemented 
by design engineers and technical personnel to cope with and 
develop the most intricate shapes and cross sections Hl- 
IMPACT COPOLYMER SHEETS are made in .005 to .125 
gauge tubing, up to 54” wide, in any wall-thickness to 412’ OD; 
Ger-Pak Polyethylene sheeting and tubing up to 72” wide, from 
.0005 to .004 gauge and heavier. 


GERING PRODUCTS, Inc. 





heat softening point of ap; 
mately 90° C. with a Shore D 
ness of 85. The other (Pli 
G75C) has the same softening 
but a lower hardness of 75 
compounds do not require curir 
gredients, accelerators, plasti: 
or modifiers. They can be calende 
or extruded into sheets for 
forming into complex shapes or 
be extruded into rods or tubes. 


@ Scratch- and flame-resistant. a 
transparent coating (BE-40, 
Schwartz Chemical Co., Inc.) ren- 
ders polystyrene surfaces immune to 
most common solvents. Its outstand- 
ing features are high gloss, ex- 
tremely high adhesion, and resist- 
ance to physical abuse. 


@ A_ polystyrene rubber alloy 
(Ampalloy, American Molding Pow- 
der and Chemical Corp.), when 
combined with general-purpose 
polystyrene, produces an impact-re- 
sistant polystyrene molding com- 
pound. It is natural in color and is 
not recommended for dry coloring 
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Plastic E-xtrusions 
Plant Expansion 


Ups Capacity 






KENILWORTH, N. J.—To meet cus- 
tomers’ increasing needs for ex- 
truded plastic cross sections, rods, 
tubes, special shapes, film, sheets, 
etc., Gering Products inc., has re- 
cently completed moving its entire 
Extruded Products Division—produc- 
tion, administration, quality control 
and laboratory develop t—#into a 
new, modern building, located on 
the company’s 30-acre plant site at 
Kenilworth, N. J. 





This new building is fully equipped 
with new, modern 2 to 10-inch di- 
ameter extruders and auxiliary 
equipment. It was specifically de- 
signed to provide low cost, high 
quality operations; and is laid out 
to afford maximum efficiency and 
service. 


ta ering Produces: 


GER-PAK 
Polyethylene Film 
and Sheeting 


DRYCOL 

on-the-spot in-Plant 
Colorant for Special Pearls, Metallics, Housewares Colors and Tinsel 
all Plastics effects put up in UNIT PACKAGES to color 50 and 100 Ibs. 


GER-TUBE 
Polyethylene Tubing 


GER-FLEX 
Vinyl Tubing 


STYROMIX 
Blended Styrene 
with Color 


STRETCH 
Polyethylene 


se CERING PRODUCTS. Inc. 


KENILWORTH NEW JERSEY 
CABLE ADDRESS: GERING 




















































Synthetic Rubber and Rubber Derivative: 


by L. H. HOWLAND* 


LTHOUGH often referred to as a 
Aisne material, GR-S—Govern- 

ment Rubber-Styrene—actually 
comprises a large group of polymers, 
masterbatches, and latices ranging 
all the way from 100% polybuta- 
diene to copolymers containing up 
to 50% bound styrene. Master- 
batches are produced containing oil 
or carbon black, or mixtures of the 
two, and latices are available at 
solids contents ranging from about 
25 to 60 percent. The most widely 
used materials are copolymers of 
approximately 70% butadiene and 
30% styrene. 

“Hot” GR-S is prepared by emul- 
sifying the butadiene and styrene in 
water with fatty acid or rosin soap 
and polymerizing to form a stable 
water dispersion of the polymer 
(latex) in pressure vessels at about 
122° F. for 12 to 17 hours. Potassium 
persulfate is used as the catalyst, 
and a mercaptan as a modifying 
agent to give plasticity. The reaction 
is stopped when it has reached about 
72% conversion. 

“Cold” GR-S is prepared commer- 
cially at about 41° F., although ex- 
perimental runs have been made at 
temperatures of 0° F. and below. 
The reaction is carried out similarly 
to that of the hot variety, except 
that an organic hydroperoxide is used 
as the catalyst along with various 
activators that speed up the rate of 
polymerization. These recipes readily 
give reaction times of 6 to 12 hr. at 
41° F., and have recently been de- 
veloped to the point that 15 to 30 
min. cycles can be obtained, making 
the production of GR-S in pipe re- 
actors a very definite commercial 
possibility. 

The most recent of these activator 
systems, employing sodium formal- 
dehyde  sulfoxylate and _ small 
amounts of a complex iron salt for 
activator, gives promise of cheaper 
and more uniform operation in the 
synthetic rubber plants. Cold GR-S 
is normally carried to 60% conver- 
sion. 


* Naugatuck Chemical Division, Synthetic Rubber 
Plant, United States Rubber Co 
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In both the hot and cold varieties, 
the unreacted monomers are re- 
moved and recovered for future use. 
The latex is coagulated by treatment 
with acid or alum to destroy the 
soap, along with other chemicals 
(salt, glue, etc.) to control the size 
of the lumps of coagulum. The coag- 
ulum is then washed, dried, and 
baled. Careful control of variables 
in production gives synthetic rub- 
ber of considerably greater unifor- 
mity in every respect than natural 
rubber. 

The GR-S polymers as a group 
are general-purpose rubbers of ex- 
tremely wide applicability. They are 
used in tires, mechanical goods, foot- 
wear, and almost all of the other 
places where natural rubber is satis- 
factory. In the form of latex they 
are used for foamed sponge manu- 
facture, rug backing, rubber based 
paints, and other purposes. GR-S 
polymers show superior aging quali- 
ties and are tough and resistant to 
heat and abrasion. Tire treads made 
from cold rubber show an increase 
in abrasion resistance of about 30%, 
as compared to treads from natural 
rubber. They are more resistant to 
flex-cracking and have greater re- 
bound and lower heat build-up 
under flexing than hot GR-S com- 
pounds. Cold GR-S now accounts 
for about two-thirds of the total 
GR-S production. 

Recently GR-S has been produced 
with a lower than normal amount of 
mercaptan regulator to give a 
tougher rubber, which is then mixed 
with an amount of low cost petro- 
leum oil (usually 25 to 40%) suffi- 
cient to soften the rubber-oil mix- 
ture to about the plasticity of normal 
GR-S. The product has handling 
and vulcanizate properties equivalent 
to normal GR-S, but is considerably 
reduced in cost. Mixing of the oil 
is done while the rubber is still in 
the latex stage to avoid handling of 
the tough unplasticized polymer. 
Several varieties of these oil mas- 
terbatches are in large scale produc- 
tion. Similar latex masterbatching 
of rosin-type acids in the form of 
their soaps has given tire tread 
stocks with exceptionally high re- 


sistance to abrasion under so 
ditions. Other properties 
improved. 


Nitrile Rubbers 

The butadiene-acrylonitrile  ¢o- 
polymers are the same in general 
appearance and processing qualities 
as the butadiene-styrene copoly. 
mers. They are prepared from vari- 
ous proportions of butadiene and 
acrylonitrile ranging from approxi- 
mately 80/20 to 55/45. Their vulcani- 
zates are characterized chiefly by 
high resistance to the swelling ac- 
tion of solvents, oils, and greases, 
and to heat aging and sunlight. They 
are soluble in ketones such as ace- 
tone. Increase in the proportions of 
acrylonitrile in their composition in- 
creases their resistance to oils and 
solvents, but decreases freeze re- 
sistance. Some of them can be used 
successfully over wide temperature 
ranges, from —70 to +300° F. 

The nitrile rubbers show excellent 
storability and resistance to abra- 
sion and cold flow. Since the raw 
stocks are generally less thermo- 
plastic and tougher than natural 
rubber, they usually require soften- 
ers for proper processing. Softeners 
also improve freeze resistance, re- 
silience, and extensibility. The vul- 
canized products have fairly high 
tensile strength, good elongation, 
and (with proper compounding) low 
compression set. The nitrile rubbers 
are available as latices, which are 
useful for the impregnation and 
coating of many types of cloth, pa- 
per, and leather products. 

Fillers such as carbon black, clay, 
etc., are used to improve solvent re- 
sistance and tensile properties. Some 
phenolic and vinyl resins, such as 
polyvinyl chloride, harden the nitrile 
rubbers and allow a reduction in 
amount of mineral fillers. They also 
give compounds that are more re- 
sistant to the effect of solvents, high 
temperatures, and oxidation, and in 
some cases more fire-resistant. On 
the other hand, the addition of the 
nitrile rubbers to compounds con- 
taining predominant amounts of 
phenolics gives improved process- 
ing, impact resistance, and ‘lexi- 
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predominantly polyvinyl 
and related vinyl com- 
they act as non-volatile, 
actable plasticizers. When 
phenolic resin cements, the 
ibbers impart flexibility to 
sive film, particularly at low 
tures. 


lsobutylene-Diolefin Rubber 

Butyl rubber is a copolymer of 
about 98 parts of isobutylene and 2 
parts of isoprene, the diolefin in this 


case being in the low proportion. It 
is also known as GR-I—Government 
Rubber-Isobutylene. It differs from 
its nearest chemical neighbor, poly- 
isobutylene (Vistanex), by being 
vuleanizable. This property is im- 
parted to it by the unsaturation in- 
troduced by the copolymerized iso- 
prene which, however, amounts to 
only about 3% of the unsaturation 
normally occurring in natural rub- 
ber. This low degree of unsaturation 
of Butyl is the major reason for its 
chemical inertness, upon which 
many of its uses depend. 

Crude Butyl resembles natural 
rubber in appearance, although its 
color may range from water-white 
to amber. Uncured Butyl is tacky, 
tends to flow under its own weight, 
and contains a small amount of anti- 
oxidant. It is compounded and proc- 
essed in the same manner and with 
the same machinery and equipment 
as is natural rubber. 

With Butyl, no breakdown or pre- 
mastication is needed and its natural 
tackiness gives it excellent building 
characteristics. Softeners may be 
added to improve processing or spe- 
cial properties like resiliency or 
flexibility at low temperatures. 

Butyl shows the greatest imper- 
meability to gases of all the rubbers 
natural and synthetic. This property 
together with its excellent resistan 
to aging, tearing, and abrasion, has 
made possible longer lasting inner 
tubes than were ever made before. 
As a result, Butyl has almost com- 
pletely displaced natural rubber for 
inner tube manufacture. 

Aging and temperature resistance 
properties make Butyl useful for 
fabricating curing bags used for 
vulcanizing tire casings and repair- 
ing tires. Its good electrical proper- 
ties coupled with its resistance to 
ozone make it well suited for all 

’s of insulation. Furthermore, it 
emarkable resistance to the 
al action of concentrated sul- 





furic, hydrochloric, hydrofluoric, 
and phosphoric acids, ferric chloride, 
caustic, and other corrosive sub- 
stances, and therefore finds use for 
linings in tanks, pumps, and hoses. 


Polychloroprene Rubber 


Chloroprene is 2-chlorobutadiene 
and is prepared from acetylene. The 
latter is converted to its dimer, mo- 
novinylacetylene, and this then is 
combined with hydrogen chloride. 
The chloroprene thus formed is 
polymerized in a water emulsion to 
neoprene. The polymer is isolated by 
a unique process of freeze coagula- 
tion on cold rolls, washed, and dried. 
Several types of crude neoprenes 
are produced, differing in unvul- 
canized properties that are impor- 
tant in the processing operations in 
the manufacture of finished prod- 
ucts. Several types of neoprene latex 
are also available. 

Crude neoprene and wuncom- 
pounded latices are sold to rubber 
manufacturers who fabricate them 
into finished products. Compound- 
ing with various ingredients and 
further processing are carried out 
as with natural rubber, using regu- 
lar rubber-making equipment. Un- 
like natural rubber and many 
synthetic rubbers, sulfur is not nec- 
essary for the vulcanization of the 
majority of neoprene compounds. 
Compounds curing at room tempera- 
ture have been developed for pro- 
tection of equipment against abra- 
sion and corrosion. 

The tensile strength, elasticity, 
resilience, and abrasion resistance of 
neoprene compositions are similar 
to those of natural rubber. Com- 
pounds of neoprene are resistant to 
exposure to outdoor weathering and 
light. Specially compounded neo- 
prene compositions are used for 
products having flame-retarding 
properties and for products that 
conduct static electricity and are re- 
sistant to temperatures below zero. 

Neoprene compositions are less 
permeable to gases than those of 
natural rubber. Exposure to oil 
causes a slight swelling of neoprene 
products, but even in the swollen 
condition they retain a high propor- 
tion of their original characteristics. 
In applications that require a seal 
against oil or gas, this slight swell- 
ing increases the sealing pressure of 
the gasket or seal. 

Exposure to heat does not soften 
neoprene compositions, but pro- 
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longed exposure to high tempera- 
tures results in progressive stiffen- 
ing at a slow rate. The resistance of 
neoprene compounds to the deterio- 
rating effect of ozone has led to its 
use in those applications where si- 
lent electrical discharges or corona 
produce ozone. 


Polyacrylic Ester Rubbers 


An elastomeric polymer of an ac- 
rylic acid ester is available under 
the trade name Hycar 4021. This 
polyacrylic rubber can be cured to 
give products highly resistant to dis- 
coloration, ozone, gas diffusion, and 
many oils at temperatures up to 350° 
F. It is not resistant to steam, gly- 
cols, or aromatic solvents, nor is it 
recommended for low temperature 
service. Because of its saturated na- 
ture it requires special vulcanizing 
agents, of which the amines are the 
most common. A polyacrylic rubber 
latex is also available. 


Organic Polysulfides 


Reactions of organic dihalides and 
alkaline polysulfides yield condensa- 
tion polymers that vary from vis- 
cous liquids to rubberlike products 
and hot spray powders. These poly- 
sulfide polymers, known by the 
trade name Thiokol, are also pro- 
duced in the form of water disper- 
sions which by replacement of the 
water by organic solvents can be 
blended readily with natural and 
synthetic resins. 

The organic polysulfide rubbers, 
whether liquid or solids, must be 
compounded and vulcanized to bring 
out their maximum physical proper- 
ties. Desirable physical properties 
such as tensile strength, elongation, 
resilience, resistance to abrasion, 
and low temperature flexibility, are 
readily obtained. Compounds pro- 
duced from the organic polysulfide 
rubbers age well and do not deterio- 
rate under atmospheric conditions 
that spoil natural rubber. 

The property that makes organic 
polysulfide rubbers of particular in- 
terest to industry and practically 
indispensable in many cases is their 
unique solvent resistance. As a class, 
they are practically unaffected by 
gasoline, kerosene, fuel oils, and lu- 
bricating oils. By the selection of 
the proper type, compounds for use 
in aromatic hydrocarbons, chlorin- 
ated solvents, alcohols, ketones, 
esters, and the like can be obtained. 
The proper compound will swell 
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only slightly and retain a very high 
percentage of its original properties 
after long contact with the solvent. 
Protective coatings that give good 
protection against fresh and salt 
water as well as solvent resistance 
are based on the Thiokols. Liquid 
products of high fluidity may be 
used in the impregnation of porous 
materials and other applications 
where a liquid polymer which can 
be converted to a solid in ‘situ is de- 
sired. 

The polysulfides are impermeable 
to liquids and do not contaminate 
solvents to any appreciable extent. 
They are less permeable than nat- 
ural rubber to such gases as hydro- 
gen, helium, and carbon dioxide, and 
are used where diffusion of such 
gases through rubber or rubberized 
fabrics must be kept at the minimum 
level. Good electrical insulating 
properties and serviceability over a 
wide range of temperature (—65 to 
300° F.) can be obtained. 

Liquid polysulfide polymers may 
be co-cured with epoxy resins to 
yield products varying from elasto- 
mers to hard resins. Products in- 
corporating the best features of 
epoxy resins and polysulfide poly- 
mers are thus available. Such com- 
binations are prepared by simple 
mechanical mixing of the ingredi- 
ents, all of which are liquid, and 
curing at room temperature. The 
properties of the cured material de- 
pend on the ratio of epoxy resin to 
polysulfide polymers. Higher ratios 
of polysulfide polymers result in 
lower initial viscosities, less shrink- 
age during cure, and more flexible 
and resilient copolymers. Lower ra- 
tios of polysulfide polymers yield 
better electrical properties, im- 
proved toughness, and better re- 
sistance to high temperatures. By 
variations in the type and amount of 
epoxy resin and liquid polysulfide 
polymers, formulations for potting, 
sealing, adhesive, and coating appli- 
cations may be prepared to meet a 
wide range of specifications. 


Silicone Rubbers 


Silicone rubbers are a unique 
group of polymers in which a sili- 
con-oxygen linkage has replaced the 
usual carbon-carbon linkages in the 
backbone of the polymer chain. The 
silicone is supplied as a gum which 
is processed on standard rubber 
equipment. It is mixed with suitable 
fillers and cured at high tempera- 


tures. Curing is normally carried out 
by means of peroxidic agents, e.g., 
benzoyl peroxide. The outstanding 
properties of the silicones are ex- 
treme resistance to temperature 
changes; they remain flexible over 
a temperature range of —60 to 500° 
F. and may be used up to 600° F. in 
some cases. The tensile strength of 
the polymer is low, and it is attacked 
by acids, alkalies, and some solvents. 
Electrical properties are excellent, 
as is ozone resistance. Silicone rub- 
bers have found extensive use in 
packing and gaskets, particularly 
where extreme heat resistance is 
needed. Recent developments show 
improvement in tensile strength by 
the use of special fillers. 


Polyester-Isocyanate Rubbers 

The polyester-isocyanate (poly- 
urethane) rubbers are elastomeric 
materials prepared by condensing a 
slight excess of a glycol with a di- 
basic acid to form linear polyesters 
terminating in hydroxyl groups, and 
then cross-linking these materials 
with a diisocyanate (e.g., naphtha- 
lene diisocyanate). Alternatively, 
the polyester may be treated with a 
deficiency of diisocyanate to give 
branched materials that can still be 
worked, and the final curing carried 
out with difunctional agents such as 
water, glycols, diamines, or more di- 
isocyanate. When some of these ma- 
terials are used as_ crosslinking 
agents, carbon dioxide is evolved. If 
the material is not confined, it will 
“blow” to a cellular form which has 
high modulus and is useful in mak- 
ing a variety of foamed sponge ob- 
jects. These polymers are character- 
ized by high tensile and tear 
strengths and excellent abrasion re- 
sistance without the necessity for 
fillers. They are not resistant to 
acids or alkalies (hydrolysis of the 
ester groups) or to extremes of tem- 
perature. At present, costs are very 
much higher than GR-S or natural 
rubber, and processing is difficult. 
The promise in these materials lies 
chiefly in their potential use in ex- 
tremely long wearing tires, con- 
veyor and driving belts, shoe heels 
and soles, friction wheels, and re- 
lated products, and in foamed 


sponge. 


Fluororubbers 


The chemical inertness and insol- 
ubility of fluorinated organic com- 
pounds is being exploited in the de- 





velopment of polymers for use unde; 
extreme conditions of heat and sgol- 
vent attack. Polytrifluoromonochlo- 
roethylene and polytetrafluorocthy]- 
ene are already well establis ed. in 
this field, and others are coming into 
production. Costs are high, but the 
desired properties outweigh this 
factor in a wide variety of applica- 
tions. The fluororubbers are charac- 
terized by extreme resistance to sol- 
vents and heat, good dielectric 
strength, and marked lack of adhe- 
sive tendencies. Useful temperature 
ranges extend up to 500° F. for con- 
tinuous and to 600° F. for intermit- 
tent service. Because of their insolu- 
bility and incompatibility with al- 
most all other materials they are 
normally not compounded. 


Rubber Derivatives 


Rubber hydrochloride—Pliofilm is 
a transparent film of rubber hydro- 
chloride produced by casting from a 
solvent solution. Extra thin films are 
made by tensilizing, that is, stretch- 
ing the film as it passes over heated 
rolls. Normal Pliofilm is used pri- 
marily for wrapping and packaging: 
plasticized Pliofilm is generally used 
where wearability is the primary 
requisite, as in the manufacture of 
protective wearing apparel and 
household articles. 


Chlorinated rubber—Chlorine both 
adds and substitutes in the rubber 
molecule, and chlorinated rubber, 
called Parlon, is the result. It is a 
thermoplastic resinous rubber de- 
rivative containing approximately 
68% of chlorine. It is very resistant 
to the action of many corrosive 
chemicals, air, moisture, gasoline, 
and mineral oils. It is soluble in 
chlorinated solvents and these solu- 
tions are much used in paints, enam- 
els, and lacquers. Films can be 
formed from plasticized chlorinated 
rubber that have a high degree of 
impermeability to water and low 
water absorption. Chlorinated rub- 
ber is odorless, tasteless, non-toxic, 
and non-flammable. 


Cyclorubbers—An unusual reac- 
tion occurs when rubber is heated 
with strong acids such as sulfuric, 
sulfonic, and chlorostannic acids. At 
first the rubber becomes like a short 
vulcanized rubber and then resin- 
ous; at the same time its unsatura- 
tion drops sometimes to less than 
half the original value. The change 
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in unsaturation without any change 
composition indicates 
that the molecule is isomerized or 
rearranged to form inner cyclic 
structures. The rubber, therefore, is 
said to be cyclized and is called cy- 
clorubber. All forms of cyclorubber 
are vulcanizable with sulfur to yield 
products resembling hard rubber in 
properties. 


in chemical 


The earliest commercialization of 
a cyclorubber was the conversion of 
natural rubber by means of a sul- 
fonic acid into Thermoprene-GP and 
its application as an adhesive in the 
Vulcalock process. Thermoprene- 
GP, as its name signifies, is a ther- 
moplastic derivative of rubber with 
properties similar to those of gutta 
percha. Besides its application as a 
bonding agent, it is extensively em- 
ployed as a stiffening agent in rub- 
ber compounds for shoe soles and 
heels, tubing, and for wire and cable 
insulation. 

Pliolite is cyclorubber prepared 
by the action of cholorostannic acid 
and other catalysts on natural rub- 
ber, directly or in solution. It is use- 
ful as a reinforcing agent and proc- 
essing aid for both natural and syn- 
thetic rubbers. Solutions of Pliolite 
are used for paper coatings because 
the paper products have low water 
vapor permeability and good heat- 
seal strength. 


Recent Developments 
@ Oil-extended GR-S has reached 


large scale production, giving com- 
pounds of considerably lower cost 
with no appreciable loss of quality. 
Rosin type acids have given excep- 
tional’ abrasion resistance under 
some conditions, and other desirable 
properties when used as extenders 
in GR-S stocks (U. S. Rubber Co.). 


@ A very rapid growth has taken 
place in the use of synthetic latices, 
mostly similar to GR-S except for a 
higher styrene content, in emulsion 
paints. Production in 1952 was esti- 
mated at nearly 40,000,000 gallons. 
(Wise, J. K., Ind. Eng. Chem., 45, 
709 (1953). 


@ The use of rubber in asphalt for 
highway application is receiving 
widespread attention, and test strips 
have been laid in several states. Ad- 
dition of the rubber increases the 
temperature range over which as- 
phalt is elastic, helping to prevent 
both high temperature softening and 
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low temperature brittleness. Sol- 
vent-resistant synthetic rubber is 
already well established for use in 
such special applications, particu- 
larly on airport runways where it 
helps prevent attack by spilled gaso- 
line and jet fuels. 


@ Certain very finely divided alu- 
minum oxides and silicas have been 
shown to reinforce silicone rubbers, 
giving promise of considerable in- 
crease in tensile strength of these 
versatile polymers. 


@ A new silicone product (Silastic 
C-270, General Electric Co.) has 
good adhesive strength in the tem- 
perature range of —55 to +300° F. 
@ Experimental synthetic rubber 
made from the reaction of a polyes- 
ter and a diisocyanate (similar to 
the German Vulcollan process) has 
been found to have extremely high 
abrasion resistance, up to 500% of 
that of cold GR-S. 


@ Hypalon, a chlorosulfonated 
polyethylene with exceptional re- 
sistance to ozone and heat aging, has 
been placed on the market (E. I. du 
Pont de Nemours & Co., Inc.). 


@ A class of hydrogenated polybu- 
tadienes known as Hydropols (Phil- 
lips Petroleum Company) has been 
developed. These materials are 
thermoplastic, have low freeze 
points, good tensile strengths, and 
solvent resistance. 


@ A synthetic rubber caulking 
compound (D-46, Connecticut Coat- 
ings, Inc.) or putty is supplied as a 
black paste of heavy viscosity which, 
when activated, cures at room tem- 
perature. The cured coating is a 
flexible rubber which will not 
shrink, has excellent adhesion to 
almost any clean surface—metal, 
wood, concrete, or glass. It was de- 
veloped as an easy-to-apply rubber 
caulking compound for industrial 
use for sealing and filling cracks, 
expansion joints, repairing tanks, 
etc. 


@ An extruded rubber-based seal- 
er (EC-1209, Adhesives and Coat- 
ings Div., Minnesota Mining and 
Manufacturing Co.) with 100% 
solids content cures and expands 
when heated to form a positive, uni- 
form, gasket-like material between 


metal surfaces. It seals out 
dust, and dirt and acts as a « 
to prevent rattles and squeak 


@ Two resin emulsion tack ifiers 
formulated for use with natural 
neoprene, or GR-S latices, are de- 
signed to develop fast-setting emul- 
sion adhesives without loss of emyl- 
sion stability. One produces low vis- 
cosity, high strength bonds (ARCCO 
A 25, American Resinous Chemicals 
Corp.); the other produces low vis- 
cosity, moderate strength bonds with 
greater tack (ARCCO A 26). 
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inyl Polymers and Copolymers 


By M. C. REED* 


VINYL CHLORIDE 





wrt chloride polymer is a linear 

chain compound produced by the 
polymerization of the vinyl chloride 
monomer. This colorless thermoplas- 

) maintains its inherent high 
strength even when plasticized to 
give a flexible material. Unplasti- 
zed vinyl chloride resin has excep- 
tional resistance to acids, alkalies, 
iecohols, and aliphatic hydrocarbons. 
The resin is non-oxidizing, insolu- 
ble in most chemicals, and self-ex- 
tinguishing. The maintenance of 
these properties in the final product, 
however, is dependent upon the 
modifiers used in specific formula- 
tions. Most types of vinyl chloride 
esin available are soluble in ke- 
tones to a limited extent. Solutions 
with up to 8% solids can be made in 
hot methyl ethyl ketone. A wide 
range of pigments can be used in 
vinyl chloride resin compounds to 
btain unlimited colors. Clear vinyl 
hloride resin formulations even us- 
ing the best stabilizing compounds 
tend to discolor upon prolonged ex- 
posure to sunlight. Vinyl chloride 
resins are supplied as powders, paste 
dispersions, emulsions, solutions, and 
latices. These polymers can be for- 
mulated for application by molding, 
extrusion, calendering, spraying, or 
dipping. 

The exceptional resistance of vinyl] 
hloride resin to corrosive chemi- 
als, moisture, and abrasion has led 
to the use of the unplasticized resin 
for the production of rigid products. 
Rigid vinyl chloride resin is prima- 
rily utilized in the industrial con- 
struction field for piping, filter parts, 
exhaust systems, rain gutters, and 
down-spouts. Rigid vinyl chloride 
resin can be formed by standard 
methods such as extrusion, compres- 
‘ion and injection molding, and cal- 
endering. Final fabrication of the 
end product can be accomplished 
by deep drawing, welding, drilling, 
sawing, and threading. The success- 
ful employment of these fabrication 
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methods, however, requires an un- 
derstanding of the limitations of 
thermoplastic materials. 

Vinyl chloride resins of maximum 
purity can be formulated for use as 
a primary insulation and jacket- 
ing material with high dielectric 
strength and other desirable elec- 
trical characteristics. These com- 
pounds are widely used in the wire 
and cable field where the toughness, 
chemical resistance, and moisture 
resistance of vinyl chloride resin 
appreciably increase service life. 
The other components of the com- 
pound must also be selected for the 
desired electrical properties. For the 
best low temperature flexibility, ali- 
phatic plasticizers are preferred. 
Where end use requires low ex- 
tractability, aromatic esters such as 
phthalates or polymeric aliphatic 
polyesters are used. 

Vinyl chloride resins can be dis- 
persed in certain organic media to 
produce plastisols. By using the 
plastisol or dispersion technique of 
application, it has become possible 
to obtain economically the excellent 
characteristics of vinyl chloride res- 
ins in a variety of coatings. The 





heavy coats that can be applied by 
the use of plastisols in the produc- 
tion of cloth coatings, slush molded 
articles, and dip-coated wire prod- 
ucts, work gloves, and overshoes are 
of decided economic advantage to 
the manufacturer. 


Plastigels 

The plasticizers generally used in 
compounding vinyl chloride resin 
plastisols can be jellied by the ad- 
dition of various metallic soaps or 
certain organophilic fillers. The ad- 
dition of these same thickeners to a 
vinyl chloride resin plastisol results 
in a putty-like substance that will 
flow under pressure but will retain 
its shape when the force is removed, 
due to the rapid reformation of the 
gel structure. Plastigels, as these 
compounds are called, offer an- 
other method of using vinyl chloride 
resins in a dispersion form. 

With the use of these gelling 
agents to control the flow proper- 
ties of vinyl chloride resin disper- 
sion, embossed, extruded, dipped, 
stamped, or intricately molded prod- 
ucts can be economically produced. 
Fabrication of these plastigels by 
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Industrial plants are getting a new look through the use of vinyl-asbestos tile. Grease 
and dirt from heavy machinery cannot penetrate the colorful surface of the floor 


553 




















means of extrusion, molding, em- 
bossing, spreading, or ‘calendering 
can be done at low pressures. Heavy, 
uniform dip coatings for wire and 
cordage are facilitated by the use 
of plastigels. Preheating of the ob- 
ject to be coated is not necessary. 
Applications include cold-calendered 
flooring, clays, putties, 
tubing, and wire coatings. These ma- 
terials retain their form during fu- 
sion at 325 to 350° F. and resulting 
resilient, tough, and 


modeling 


products are 
unbreakable. 

Vinyl chloride resins can be used 
in combination with nitrile rubbers to 
obtain certain additional desirable 
while maintaining 
the general advantages of vinyl 
chloride resin elastomers. In these 


characteristics 


blends, the nitrile component serves 
as a non-extractable, non-migrating 
polymeric plasticizer, although con- 
ventional liquid plasticizers can also 
be included if desirable. By the use 
of certain formulations, water vapor 
penetration is decreased, extrusion 
rate is improved, and the amount of 
cooling necessary for easy mold re- 
lease is reduced. 


VINYL ACETAL 





_——— of vinyl acetate resin 


alcohol, which 
can be reacted with an alde- 
hyde under the influence of heat and 
an acid catalyst to produce one of a 
group of polymers known generi- 
cally as vinyl acetal resins. The 
three acetal resin classifications— 
vinyl acetal itself, vinyl butyral, 
and vinyl formal—are produced by 
the condensation of the hydroxyl 
groups formed by hydrolysis with 
acetaldehyde, butyraldehyde, and 
formaldehyde, respectively. 

The properties of each of these 
polymer types are governed by the 
molecular weight, degree of hydroly- 
sis, and extent of condensation with 
the particular aldehyde. Production 
control of these factors makes it 
possible to obtain wide variation in 
the individual properties of the 
resins; thus, resins can be produced 
with differing softening points, form 
stability, impact strengths, tensile 
strengths, and solution characteris- 


results in vinyl 


tics. 

The resin made with acetaldehyde 
bears the name of the general class 
of these resins, polyvinyl acetal, and 
is available in different 
grades. These resins have a slight 


several 
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yellowish cast which tends to limit 
their usefulness to applications 
where color is not a deciding factor 
Vinyl acetal resins are soluble in 
typical lacquer solvents and aro- 
matic hydrocarbons, but insoluble in 
aliphatic hydrocarbons. The princi- 
pal applications for these resins are 
coatings, 


adhesives, impregnants, 


COURTESY GENERAL MOTORS CORP 


Water from swimmer’s wet bathing 
suit will not mark or seep through 
car's vinyl upholstery or interior trim 


and films. Vinyl acetal sheets can 
be used as a base for photographic 
film. These polymers can be com- 
pression molded in a temperature 
range of 212 to 265° F. and injection 
molded between 340 and 375° F. The 
molded available as 
sheets, rods, and tubes. 


forms are 


Sheeting and Solution 


Vinyl butyral resins are supplied 
both as elastic sheeting for safety 
glass interlayers for transportation 
equipment, and as solution grade 
granules for coatings, molding com- 
pounds, adhesives, and laminants. 
An important use of these polymers 
is in wash primers or metal condi- 
tioners. These resins possess excel- 
lent specific adhesion to non-porous 
surfaces such as glass, metal, and 
molded phenolic resins. They retain 
their toughness, flexibility, and 
crystal-clear transparency despite 
excessive heat, cold, or moisture. 
Vinyl butyral polymers are soluble 
in alcohols, ketones, esters, and 
chlorinated hydrocarbons. Although 
soluble in commercial alcohols, the 
resins are insoluble or form gels in 
all anhydrous alcohols, with the ex- 
ception of methanol. They are in- 
soluble in aliphatic hydrocarbons, 


stable in dilute alkalies, but slowly 
decompose in dilute acids. ’ 

The use of vinyl butyral sheets as 
automobile safety glass laminants 
takes advantage of the extremely 
strong and tenacious bonding to 
glass, excellent impact resistance, 
heat and light stability, and the 
satisfactory moisture resistance of 
the higher molecular weight resins 
to give maximum protection over a 
wide range of service temperatures, 

The lower molecular weight viny] 
butyral resins are more readily dis- 
solved than the high polymers and, 
therefore, are more useful in coat- 
ing applications. These resins can be 
used in combination with certain 
phenol-formaldehyde and urea-for- 
maldehyde resins to produce coat- 
ings and adhesives for bonding rub- 
ber, cork, board, wood, 
glass, ceramics, cloth, paper, metals, 
and thermosetting phenolics. This 
modification of vinyl butyral poly- 
mers with thermosetting materials 
promotes curing or cross-linking; 
thus, it increases solvent resistance 
and resistance to blocking while also 
raising the softening point. In addi- 
tion, the resistance of the coating to 
moisture absorption is_ increased, 
and its tendency to cold flow les- 
sened. In this combination, the vinyl 
butyral resin contributes the tough- 
ness and flexiblity required for these 
applications. Vinyl butyral resin- 
based coatings are used as water- 
resistant fabric coatings and as prim- 
ers over knots and asphaltic mate- 
rials to prevent “bleeding.” 


asbestos 


Wash Primers 


An outstanding development in 
the field of coatings has been the 
pretreating or priming action af- 
forded metals by the use of wash 
primers based on vinyl butyral res- 
ins. The wash primer, or metal con- 
ditioner, applied in an extremely 
thin film provides an excellent ad- 
hesive bond for subsequent coats 
and, in addition, provides a tempo- 
rary anti-corrosive film. Phenolic, 
alkyd, and oleoresinous paints ad- 
here to the wash primer, usually 
with improved performance. Most 
important, however, the use of this 
primer permits an all-vinyl system 
to be used in marine and industrial 
applications. 

In actual service tests, the marine 
system based on vinyl resins has 
outperformed all other systems with 
which it has been compared. The 
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protective life of all paints applied 
over the metal conditioner has been 
appreciably increased. The wash 
primer is widely used for metals that 
are immersed in water or exposed 
to industrial atmospheres. It is suc- 
cessfully used as a shop coat by 
many steel mills. 

Vinyl formal resin is an almost 
colorless polymer which is available 
in several grades. They have the 
same resistance to alkalies, greases, 
oils, and water as the vinyl butyral 
resins, but tend to develop a yellow- 
ish color on exposure to sunlight. 
The polymers are soluble in chlori- 
nated hydrocarbons, dioxane, mix- 
tures of polar and non-polar sol- 
vents, and acetic acid. They are in- 
soluble in alcohol, acetone, and aro- 
matic hydrocarbons, depending upon 
the extent of condensation with for- 
maldehyde. The plasticizing action 
of these resins on thermosetting res- 
ins is less than that of the vinyl 
butyral resins; the vinyl formal res- 
ins are not as compatible with other 
materials. 

The viscosity of vinyl formal poly- 
mer solutions, however, is less than 
that of comparable vinyl butyral 
resin solutions. The principal appli- 
cations for the vinyl formal resins 
are in wire coatings, usually in com- 
bination with cresylic or phenolic 
resins, and other types of coatings 
and impregnants, They can also be 
used in molding, extruding, and 
casting applications. 


VINYL CHLORIDE-ACETATE 


any of the best characteristics 

of vinyl chloride resins and vinyl 
acetate resins are combined by the 
copolymerization of the monomers. 
The vinyl chloride content of these 
copolymer resins ranges between 85 
and 97 percent. They are charac- 
terized as a class by extreme tough- 
ness, flexibility, and resistance to al- 
kalies, oxidizing agents, and most 
inorganic acids. They are odorless, 
tasteless, self-extinguishing, and 
have excellent water resistance, 
good dielectric properties and a low 
order of toxicity. The retention of 
these resin properties, however, is 
dependent on the modifiers used in 
the application. Compounds based on 
these copolymers can be easily 
modified with various plasticizers, 
heat stabilizers, pigments, and fill- 
ers to meet many specific applica- 
tion requirements. Vinyl chloride- 
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acetate copolymers are supplied as 
powders, dispersions, sheets, rods, 
and tubes. Properly formulated, 
they can be easily processed by cal- 
endering, extrusion, casting, dipping, 
spraying, and compression, injection, 
or slush molding. 

These copolymers can be used in 
the formulation of solution coatings 
for numerous applications. The res- 


Vinyl appliance covers with strong, 
tear-resistant sewn seams are typical 
of the trend toward emphasis on qual- 
ity in vinyl film covers for home use 


ins may be dissolved in ketones, es- 
ters, ethers, or chlorinated hydro- 
carbons. Aromatic hydrocarbons, 


such as xylene and toluene, are used ° 


as diluents. In solution-coating for- 
mulations using these copolymers, 
the solution viscosity is dependent 
upon the ratio of active solvent to 
diluent; and this factor requires 
careful determination to achieve op- 
timum application properties. The 
usual starting ratio is equal parts of 
solvent to diluent. Drying speed can 
be obtained by utilizing a wide vari- 
ety of commercial ketones. 


Plastisols, Organosols 


The higher molecular weight co- 
polymer resins can be applied from 
high solids dispersions called plasti- 
sols or organosols. The tough, re- 
sistant film is formed by fusing the 
coating at about 325 to 350° F. These 
organosols and plastisols are ideally 
suited for fabric, paper, and wire 
coatings; the dispersion technique of 
application allows heavier coats to 
be applied than can be obtained by 


copolymer resin-based solution « »at- 
ings. Organosols can also be used 
for high-gloss metal finishes an dip 
coatings for articles such as electro- 
plating racks and dish drainers. Cast 
films can be prepared by the use of 
vinyl chloride-acetate resin disper- 
sions. After drying, the film js 
stripped from a metal belt or a pre- 
coated paper web to give a material 
with relatively low water vapor 
transmission. 

Vinyl chloride-acetate resins are 
available in calendered, matte, or 
polished sheet in a variety of thick- 
nesses, colors, and degrees of trans- 
parency. Coated paper, coated cloth, 
and artificial leather prepared from 
vinyl chloride-acetate polymers are 
also available commercially. 

Elastomeric copolymer resins have 
excellent abrasion resistance, ten- 
sile strength, and flexibility over a 
wide range of temperatures. The ul- 
timate elongation ranges from 250 
to over 600%, although the copoly- 
mer resins do not have the quick 
recovery of natural rubber. Like 
vinyl chloride resins, vinyl chlor- 
ide-acetate polymers are thermo- 
plastic and subject to thermal de- 
composition. Therefore, these poly- 
mers are not suited for continuous 
service at elevated temperatures. 
Elastic sheeting and film of vinyl 
chloride-acetate resin are used for 
upholstery, handbags, luggage, gas- 
kets, and packaging applications. 
Extruded rods and tubes are em- 
ployed as electrical insulation, bev- 
erage and food tubing, temple rolls, 
and weatherstripping. 

Durable flame- and chemical-re- 
sistant fabrics can be woven from 
extruded vinyl chloride-acetate 
resin monofilaments and multifila- 
ments. The materials produced are 
shrink-resistant at normal tempera- 
tures and can be used as brush 
bristles, sewing thread, dental floss, 
filter cloth, anode bags for electro- 
plating, and protective clothing. 


VINYL ALCOHOL 


yon ALCOHOL resin is prepared 
by the acid or alkaline hydrolysis 
of vinyl acetate resin, replacing 
acetyl groups with hydroxyl groups 
Alkaline hydrolysis yields brown 
or yellowish products while the 
vinyl alcohol resins prepared by 
acid hydrolysis are nearly colorless. 
Variations in the properties of the 
vinyl alcohol resin can be obtained 
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lified with plasticizers to a 

syeater extent than the com- 

hydrolyzed polymer. The 

y hydrolyzed material also 

tter thermoplasticity, heat- 

properties, and moldability. 

properties become more evi- 

; the amount of hydrolysis de- 

s. With an increase in the 

ilar weight of the completely 

lyzed polyvinyl alcohol, the 

film strength and cohesive proper- 

ties increase. Vinyl alcohol resin is 

currently supplied in three viscosity 
grades: high, low, and medium, 

As the molecular weight of the 
resin increases, the tensile strength 
increases, while the penetration of 
vinyl alcohol resin solutions into 
porous material decreases. These 
polymers are available in the form 
of powders, water solutions, cast 
sheets, and extruded films, sheets, 
tubes, and rods. Vinyl alcohol poly- 
mers are generally processed by 
molding, extrusion, or casting. Ex- 
truded and molded products made 
of plasticized vinyl alcohol resin are 
characterized in their compounded 
form by their imperviousness to wa- 
ter-insoluble solvents such as ali- 
phatic, aromatic, and chlorinated hy- 
drocarbons, greases and oils, and 
hydrocarbon gases. Vinyl alcohol 
resins however are swollen by wa- 
ter. Although some polymers are 
completely soluble in water, formu- 
lations of completely hydrolyzed 
vinyl alcohol resin have been pro- 
duced that will withstand hot water 
without dissolving. This can be ac- 
complished by cross-linking the 
vinyl alcohol resin with chromate 
salts or resins such as urea-formal- 
dehyde and epoxides. 

Extruded tubing made of plasti- 
cized vinyl alcohol resin is used in 
refrigeration systems, air-condition- 
ing units, dry-cleaning equipment, 
fumigation units, X-ray equipment, 
oap processing equipment, hot paint 

’ units, and organic chemical 
essing equipment. Materials 
as oils, solvents, greases, and 
chemicals that will attack 
types of flexible tubing, can 
iped through transparent vinyl 
ol resin-base tubing without 
er of discoloration. 
xible solvent-, oil-, and abra- 


sion-resistant rollers can be molded 
from the compounded form of plas- 
ticized polyvinyl alcohol. Other 
molded products include dia- 
phragms, gaskets, valve disks, sucker 
cups, vacuum cups, and packings. 
These products are resistant to 
water-insoluble gases, petroleum 
derivatives, synthetic coatings, hy- 
draulic oils, and synthetic insecti- 
cides. Vinyl alcohol resin-base 
protective gloves are used in de- 
greasing and in similar operations to 
prevent dermatitis. 


VINYL ACETATE 


INYL ACETATE, prepared by the 

polymerization of the vinyl acetate 
monomer, is a colorless, odorless, 
tasteless, non-toxic, slow-burning 
thermoplastic resin. It is supplied as 
a white granular material, as film- 
forming emulsions or latices, and as 
solutions; the solid form is available 
in several molecular weights. 

These polymers are readily solu- 
ble in many of the common solvents 
such as organic ketones, esters, aro- 
matic hydrocarbons, chlorinated hy- 
drocarbons, alcohols, and some 
waxes. They are, however, insoluble 
in water, aliphatic hydrocarbons, 
glycols, the higher alcohols, oils, and 
fats. Vinyl acetate resins are com- 
patible with cellulose nitrate, vari- 
ous natural gums and resins, and 
certain phenolic and alkyd resins. 
Properly formulated, the resins can 
be applied by brushing, molding, 
calendering, spraying, dipping, or 
roll-coating. 





Adhesives 

Vinyl acetate polymers are used 
for adhesive applications such as the 
bonding of cellophane, paper, cloth, 
mica, ceramics, metal, stone, wood, 
leather, glass, and cellulose ester 
sheets and films. Other vinyl acetate 
resins have alkali resistance, pig- 
ment binding power, and handling 
characteristics that make vinyl ace- 
tate resin latices a valuable vehicle 
for paints. Commercial uses for 
these polymers include high-gloss 
and oil-resistant paper coatings, 
leather finishes, and textile, felt and 
straw sizing. 

The inherent characteristics ‘of 
vinyl acetate resins make them 
suitable as a base for metallic inks 
and lacquers, and as heat-sealing 
coatings for paper. Vinyl acetate 
resin hydrosols or latices are avail- 


able to facilitate the handling of the 
resin and to eliminate the use of 
flammable solvents. The molecular 
weight of the resin in the latex form 
is usually higher than the granular 
grades; the latter are free of water- 
soluble emulsifiers and thickeners. 
These vinyl acetate resin latices 
are stabilized dispersions of the 
resin in water. Suitably modified, 
they can be applied by spraying, 
brushing, dipping, roll coating, or 
knife coating. They are finding wide- 
spread acceptance as a base for seal- 
ers and interior wall finishes. Other 
uses for vinyl] acetate resin latices in- 
clude adhesives for cloth, paper and 
cellophane; binders for paper pulp, 
sawdust, clay, and fibrous materials; 
and paper saturants for increasing 
grease resistance, abrasion resist- 
ance, and tear and wet strength. 


VINYLIDENE CHLORIDE 


INYLIDENE chloride resin is pro- 

duced by the pclymerization of 
liquid vinylidene chloride monomer. 
This reaction can be controlled to 
obtain resins ranging from a flexi- 
ble, moderately soluble material 
with a softening point of approxi- 
mately 160° F., to a hard, tough 
product with a softening point of 
335° F. or higher. The resins are 
colorless, odorless, tasteless, and 
self-extinguishing. The principal 
solvents for these resins are cyclic 
ethers and cyclic ketones. Insolu- 
bility to most chemicals allows them 
to be used in many applications re- 
quiring exceptional chemical resist- 
ance. Vinylidene chloride resin com- 
pounds have extremely low water 
vapor transmission. These polymers 
are compatible with very few other 
resins and plasticizers; however, 
they can be modified for specific ap- 
plications. 

The tensile strength of non- 
crystalline vinylidene chloride resins 
is approximately 3,000 to 6,000 p.s.i. 
Crystallization of vinylidene chlo- 
ride resins, however, proceeds rap- 
idly at elevated temperatures. These 
resins are especially well-suited for 
the high-speed injection molding of 
heavy sections since hardening oc- 
curs partly through cooling and 
partly through crystallization. Prop- 
erly molded vinylidene chloride 
resin-base articles are characterized 
by good abrasion resistance, tough- 

(To page 562) 
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ADVANTAGES: Aithough one of the least costly of « 
plastics, price alone has not been the determining fact 
Catalin Styrene to its oustanding position as a moldi 
Other contributing factors to its success have been it 
of sparkling colors, its outstanding chemical, electrica 
ical properties, its low weight and excellent processing « 


GRADES: catalin Styrene is available in 3 grades . . 
pose, Heat Resistant and High Impact. 


USES: An almost infinite array of housewares, inclu: 
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the kitchen, bathroom and home are ideally suited to Catalin sy, 
rene production . . . as are also, electrical and electronic componen; 
stationery, school, toy and premium items, refrigerator and indy, 


trial parts, battery, clock and radio housings. 
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PROPERTIES: Because they remain practically con- 
wide range of frequencies, temperatures, humidities— 
tracking as well as arc-resistant, Catalin Styrene Mold- 
nmended for electronic, television and radio applications. 


NAL STABILITY: Where close tolerances are required, 
ne maintains its dimensions under continuous exposures 
idities and throughout a wide range of temperatures. 
\w water-absorption and excellent insulating properties 


> this material’s popularity. 


L RESISTANCE: Catalin Styrene possesses remarkable 
operties. It is resistant to corrosive chemicals such as 
ts, acids, alkalies, lower alcohols and aliphatic hydro- 
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... fos Stretch & Hydroform Dies 


Catalin +9585—a tough, economical, 
fast-curing casting resin of exceptional 
stability and glass-like smoothness—of- 
fers considerable advantages over tradi- 
tional materials in reducing tool fabrica- 
tion cost and production time. 


Drill jigs, checking fixtures, foundry and 
Keller patterns, stretch press and hydro- 
form dies, etc., are some of the many 
practical uses for Catalin 79585. 


Cast dies for vacuum forming thermo- 
plastic sheets are low-cost, faithful repro- 
ductions of the master models. For further 
details, write for Bulletin 513TR. 


Catalin +61-893...for Photoelastic Stress Studies 


Stresses and strains in complicated ma- 
chine shapes which cannot be conveni- 
ently investigated by analytical calcula- 
tion, are now being quickly determined 
by the comparatively simple and quick 
technique of photoelastic stress studies 
Scale models fabricated from Catalin 
# 61-893, a special transparent cast plas- 
tic, possess the most satisfactory combina- 
tion of mechanical and optical properties 
for this type of research. 


Catalin 461-893 can be easily fabri- 
cated with standard machine shop equip- 
ment. Sheet sizes available, 61/2.” x 11” 
by %4” to 1%” thick. 

















RESIN WOOD GLUES 


Forest products and synthetic resins have become 
inseparable partners in the last decade. The im- 
provements in wood bonding that synthetic resin 
adhesives make possible, have led to better wood 
products—better furniture and better plywood. 
New methods of wood utilization giving greater 
strength and greater wood yield in plywood, 
furniture and structural timber, are the direct re- 
sult of contributions made by resin chemists. 


Catalin Corporation of America offers the plywood 
and furniture industries quality synthetic resin 
adhesives for laminating, veneering and assembly 
glueing. These resins, consisting of urea, phenolic 
and resorcinol types, have been specifically de- 
veloped to afford the best bonds for all types of 
hot and cold press operations. The growing popu- 
larity of Catalin resins during the past ten years 
in the wood industry, attests to the quality and 
uniformity of these products. Each has been de- 
signed to produce economical, durable bonds in 
conformance with both commercial requirements 
and government specifications for interior, exterior 
and marine grade applications. 


The basic resins as developed and produced by 





Catalin, satisfy most wood gl 9g opp 
with little or no modification. Where working con- 
ditions and product sp special 


adhesive qualities, Catalin technicians will wel- 
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come the opportunity to compound special 
formulas and assist in determining production 
procedures for improved quality and efficiency. 


SAND BINDING 
RESINS FOR 
FOUNDRIES 


New foundry production processes 
successfully employ Catalin phenolic 
powders mixed with sand, in the 
shell malding process ...and Catalin 
phenolic liquid resins, compatible 
with oil and cerials, for binding conventional 
sand cores. These Catalin foundry resins appre- 
ciably reduce core baking time, provide greater 
tensile strength, improve collapsibility, detail, et: 


UREA, MELAMINE & PHENOLIC LAMINATING RESINS 


Fibrous sheet materials, impregnated with 
Catalin resins and cured by heat and pres- 
sure, are formed by laminators into rigid 
sheets, rods, tubes and shapes. Laminates 
thus processed, are the toughest, most ver- 
satile materials available to industry. By 
varying the type of resin and the base 
material (paper, canvas, linen, asbestos, 
glass fibres, etc.), properties can be custom 
compounded to meet specific decorative, 
electrical, mechanical and chemical 
requirements. 


A recent Catalin resin development for elec- 
trical grade laminates, provides greater 
insulation and insures better performance 


under the most adverse climatic conditions. 
Paper laminates, pr d with this new 
Catalin resin, retain the excellent punch- 
ing characteristics required by XXXP NEMA 
Specifications and measurably raise the 
electrical and insulation resistance values 
of VHF applications. This new resin has 
already proven to be particularly adapted 
for use in high frequency communication 
and detection systems. 





Today, more and more industries are turn- 
ing their attention to ways and means of 
applying resins to product manufacture. In 
that these chemical developments tend to 
raise quality standards and at the same 














UNIFORMITY...QUALITY 


All Catalin resin processing is supervised and 
laboratory checked by quality control technicians. 
Regardless of quantity requirements, Catalin resin 
formulations can be depended upon to possess 
identical properties from batch to batch. 


TECHNICAL SERVICE 


Catalin’s progress in the successful development 

of new resin formulations, has been made possible 

only through the friendly cooperation of manu- . 

facturers who, in their search for better products, Ape yb Fp Ry mgd 
have turned to our research staffs for counsel and ing batts, grinding wheels, abra- 
recommendations. Catalin continues to welcome ises, and cork sheets, rods, tubes, 
interested manufacturers to take advantage of , 

this service—the use of which involves no obli- 

gation. Our experienced group of resin technicians 

are available to assist in solving production prob- 

lems—right in your own plant. Should an unusual 

complex situation arise, they will gladly submit 

the essentials involved to the Catalin research 

laboratory for further study and the development 

of special formulas. 


PRODUCTION FACILITIES... SERVICE 


The facilities of Catalin Corporation of America 
include large modern processing plants at Fords, 
N. J., Calumet City, Ill. and Thomasville, N. C. 
From these central locations, users in the East, 
Mid-west and South are assured of a quickness 
of delivery that precludes their need to maintain 
large inventories. Depending on customer require- 
ments, shipments are made in special drums, tank 
cars or tank trucks. 


y | | |) hd 
PT 











ing resins produce 

and wet strength 

papers. Filters remove motor oil con- 
taminants down to the size of a micron. 
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TEXTILE FINISHING RESINS 





time bring about lower production costs, 
their acceptance by management and en- 
gineering is one to encourage still further 
research—still greater achievements! The 
Catalin experimental and research labora- 


tories, inspired by the progress already at- 


tained. are constantly at work on new 
formulctions. Our resin technicians who 
keep ‘» close touch with these develop- 
ments welcome the opportunity to submit 
samp’ to interested manufacturers. 


CATALIN CORPORATION OF AMERICA + ONE PARK AVE., NEW YORK 16, N. Y. 


Catalin textile resins and pastes are widely used 
in the finishing of Rayon and Rayon blended 
fabrics. They serve to provide crease resistant or 
permanent glaze finishes, control shrinkage and 
stretch, increase fabric weight, modify fabric hand 
and extend the permanence of fugitive finishing 


materials such as starch or gum 
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strange footwear this atomic plant 
worker is wearing is a new type canvas 
o. .over coated with vinyl plastic. 
The covers do not provide protection 
a_ainst radiation, but by being worn 
in contaminated areas and then re- 
moved, they help prevent tracking of 
contamination into other areas 


ness, durability, dimensional stabil- 
ity, and high impact strength. With 
the use of accepted plastic welding 
techniques, it is possible to achieve 
strong welds in these molded arti- 
cles. Besides injection molding, these 
polymers can be compression or 
transfer molded under suitable con- 
ditions. Since metals such as iron, 
steel, and copper tend to decom- 
pose these polymers at the molding 
temperatures, nickel alloys or chro- 
mium-plate should be used for all 
parts that come in contact with the 
hot compound. 

The tensile strength of unoriented 
extruded tubing, rod, or pipe, is ap- 
proximately 3,000 to 4,000 p.s.i.; the 
bursting strength averages 1,500 to 
2,000 p.s.i. The impact strength of 
these materials, however, decreases 
at low temperatures. Extruded 
shapes with a tensile strength within 
the range of 20,000 to 40,000 p.s.i. 
can be obtained by orienting the 
crystalline structure through cold 
drawing of the polymer. The flexi- 
bility and flex fatigue life of the ar- 
ticle are also greatly increased by 
orientation. 
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Vinylidene chloride resin-base 
films have an extremely low water 
vapor transmission rate, high burst- 
ing strength, and flexibility over a 
wide temperature range. These films 
are easily heat-sealed, are self-ex- 
tinguishing, and have excellent re- 
sistance to oils, greases, and chemi- 
cals. 

Extruded filaments of vinylidene 
chloride resin are used in weaving 
durable, abrasion-resistant fabrics 
and in the manufacture of weather- 
resistant protective screening. 


Exceptional Stability 


The resins produced by the co- 
polymerization of vinylidene chlo- 
ride and vinyl chloride are perhaps 
the most useful. These copolymers 
and the copolymers of vinylidene 
chloride and acrylonitrile have cer- 
tain advantages for specialized and 
end uses. They exhibit the excep- 
tional stability and chemical resist- 
ance of polyvinylidene chloride 
along with the solubility and plas- 
ticity of polyvinyl chloride. Certain 
copolymers are more useful in the 
solution coating field than either 
homopolymer, some resins being 
soluble in toluene. In compounds 
where the vinyl chloride is the mi- 
nor component, it acts as an internal 
plasticizer and reduces the crystal- 
linity of the compound. 

These copolymers can be used 
with acrylonitrile-butadiene syn- 
thetic rubber to produce materials 
with the tensile strength, elongation, 
and cold flow of the butadiene copo- 
lymer and the resistance to solvents, 
flexing, tearing, and weathering that 
is characteristic of vinyl] resins. 

Copolymers of vinylidene chlo- 
ride-vinyl chloride can be used in 
fabric coatings and in casting or cal- 
endering films. These films and coated 
materials can be easily heat-sealed 
at temperatures ranging from 275 to 
320° F. The copolymers can also be 
extruded to produce flexible tubing 
and electrical insulation for various 
applications. 


VINYL CARBAZOLE 





yoryi CARBAZOLE resin is pre- 

pared by the polymerization of 
monomeric N-viny] carbazole. This 
reaction, which takes place under 
the influence of heat or through the 
use of a catalyst, can be controlled 
to produce resins of various molecu- 


lar weights. These polymers a 
sistant to hydrogen fluoride, 

and aqueous solutions of acix 
alkalies. They are insoluble ili- 
phatic hydrocarbons, alcohols, ther 
carbon tetrachloride, and par jinic 
mineral oils. The resins are att.cked 
by concentrated sulfuric and nitric 
acid, and swell or are dissolyod in 
most aromatic hydrocarbons, chlo- 
rinated hydrocarbons, esters, or ke- 
tones. The better solvents are ben- 
zene, toluene, xylene, chlorobenzene. 
methylene dichloride, and trichloro- 
ethylene. 

These resins are supplied in sey- 
eral forms, ranging from a powder 
to broken lumps, and varying in 
color from a gray to a translucent 
light brown. 


Processing Methods 

Vinyl carbazole resins can be 
processed by molding, impregnating, 
or casting. Vinyl carbazole resins 
can be either compression or injec- 
tion molded to produce parts with 
excellent electrical properties. Com- 
pression molding temperatures range 
from 340 to 460° F., while tempera- 
tures of 430 to 600° F. are used in 
injection molding. The degree of 
plasticization, which affects the heat 
distortion point, is the determining 
factor in the selection of the exact 
temperature to be used during the 
molding operation. 

Although the impact strength of 


COURTESY THE WEISS & KLAU CO. 


Vinyl film laminated to flannel back 
ing makes a durable table covering 
which does not slide on the table top 
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COURTESY BAKELITE < 


Family splash party comes courtesy of this heavy-gage vinyl swim- 
ming pool. The pool, 3 ft. high and 20 ft. in diameter, is easily 


vinyl carbazole resin is low, it can 
be improved by extrusion-orienting 
the material into fibers at 430° F. 
and compression molding the fibers. 
In general, the inclusion of some fi- 
brous polymer gives the most satis- 
factory results. The compression 
moldings produced by this method 
can be machined. Injection molding 
of vinyl carbazole resins tends to de- 
velop a fibrous structure in the 
resin. This imparts a 
strength along the direction of resin 
flow. 

Electrical using 
thin films of a very high molecular 
weight polymer cast from a tetra- 
hydrofuran solution, show a high di- 
electric strength, a low power factor, 
and a high resistivity at tempera- 
tures up to 300° F. 

A more recent method of applying 
these polymers consists of first im- 
pregnating the electrical assembly 
with molten N-vinyl carbazole mon- 
omer under reduced pressure and at 
temperatures of 160 to 185° F., and 
then polymerizing the monomer in 
air at 230 to 250° F. The rigid as- 


greater 


measurements, 
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sembly produced in this fashion is 
particularly well adapted for use in 
equipment operating at high tem- 
peratures. After hundreds of hours 
of operation at temperatures well 
over 250° F., only minute changes 
have been observed in rolled paper 
condensers impregnated this way. 


VINYL ALKYL ETHER 


INYL ALKYL ETHER resins are 

prepared by the polymerization of 
vinyl alkyl ether monomers. These 
ethers both homopolymerize and co- 
polymerize to produce polymeric 
materials with various properties, 
particularly of a non-oxidizing, rub- 
ber-like nature. Acidic type cata- 
lysts are used in the preparation of 
homopolymers and, through varia- 
tions in the polymerization condi- 
tions, result in viscous liquids, res- 
inous materials, or solids. 

Vinyl ethyl ether resins are 
available in two molecular weights: 
a relatively low molecular weight 
material which is a viscous liquid at 





set up. Liner is supported around the circumference by wire fence. 
The family-sized pool grew from Junior's inflatable wading pool 


room temperature, and a medium 
high molecular weight 
which is a rubber-like solid with a 
faint tack. These polymers are com- 
patible in all proportions, thereby 
permitting the widest latitude in the 
control of adhesive and cohesive 
strength by blending. Pressure-sen- 
sitive adhesives based on viny] ethyl 
ether resins are characterized by 
their stability, lack of color, and 
uniformity. Feeding tests indicate 
that they are of a very low order 
of oral toxicity. 


material 


Solubility 

Vinyl methyl ether polymer is 
soluble in an extremely wide vari- 
ety of solvents, including cold but 
not hot water; and it is compatible 
with many other resins and poly- 
mers. Vinyl methyl ether resin is 
supplied unmodified as a 50% solu- 
tion in water or in dry form. 

The tackiness of this polymer h 
encouraged its evaluation in su 
applications as a tackifier or plas 
cizer for adhesives, cements, a! 
coatings, and as a binding agent f 
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d finishes in the textile, pa- 

| leather fields. It is used in 

ination of vinyl or cellulosic 

paper. Vinyl methyl ether 

in be used as a heat-gelling 

for natural and synthetic rub- 

the production control of 

-walled dip goods, thin slab 

stock of foamed materials, and im- 
pregnated paper and fabrics. 

A copolymer of vinyl methyl ether 
and maleic anhydride is supplied as 
a white powder with a specific grav- 
ity of 13 to 1.4. This copolymer is 
soluble both in water and organic 
solvents. The speed with which this 
resin dissolves in water can be in- 
creased by the use of heat, thus con- 
verting the anhydride groups to car- 
boxyls. This copolymer is highly po- 
lar and shows good adhesion to 
many surfaces, indicating possible 
applications in the adhesives and 
textile sizing fields either as a base 
material or an additive. Aqueous so- 
lutions of this copolymer are quite 
viscous at relatively low solids and 
show possibilities as thickeners for 
printing pastes and natural or syn- 
thetic latices. 


VINYLPYRROLIDONE 


INYLPYRROLIDONE resin is pro- 

duced by the polymerization of 
|-vinyl-2-pyrrolidone, the reaction 
process being controlled to give res- 
ins of various molecular weights. 
Vinylpyrrolidone resin, which is 
supplied as a white, water-soluble 
powder, is also soluble in a wide 
variety of organic solvents, particu- 
larly the alcohols. Although films 
cast from vinylpyrrolidone resin are 
clear, they are also somewhat brittle 
and are generally plasticized for 
most film-forming applications. The 
polymer is compatible with many 
plasticizers, including glycerol, sor- 
bitol, aqueous urea systems, and 
ethylene, diethylene, and polyethyl- 
ene glycols, Vinylpyrrolidone resin 
is also compatible with vinyl alcohol 
in ratios to equal parts by weight. 

The inherent inertness and low 
toxicity of this polymer make it par- 
ticularly adaptable, in solution form, 
as an extender for blood plasma and 
for biological and pharmaceutical ap- 
plications. This resin has been used 
as a de-toxifier for drugs and cos- 
met Other applications include 
food packaging and additives for 
textile dye stripping and sizing. The 





Vinyls 


solubility of vinylpyrrolidone resin 
in water has led to its use in the 
lithographic field. 


Recent Developments 


@ General Purpose Vinyl Plastic 
Film Commercial Standard CS192- 
53 specifies minimum performance 
and methods of testing for 10-mil 
film or less, including transparent, 
translucent, and opaque material, 
whether plain, embossed, molded, or 
otherwise surface treated. It deals 
with dimensional tolerance, tear re- 
sistance, shrinkage, contamination, 
appearance, crocking, etc. 


@ Heat-stable vinyl compounds 
(Opalon 300, Monsanto Chemical 
Co.) for injection molding are 
adaptable to easy dry blending. Dry 
blending with these resins produces 
a 25% saving on material costs and 
a vinyl material with high heat sta- 
bility. The new blends contain plas- 
ticizer, filler, stabilizer, and lubri- 
cant, and may be drum-tumbled 
with dry pigment to produce an un- 
limited range of colors. 


@ An internally plasticized vinyl 
acetate copolymer (Darex Everflezx, 
Dewey and Almy Chemical Co.) 
eliminates problems inherent in the 
compounding of poly-vinyl acetate 
with chemical plasticizers. The co- 
polymer has permanent plasticity 
and thus eliminates the need for 
additional plasticizers. 


@ Non-plasticized polyvinyl chlor- 
ide (Agilide, American Agile Corp.) 
centrifugal fans are corrosion resist- 
ant throughout. They are of all- 
welded and formed construction and 
may be used up to 170° F. 


@ A vinyl] chloride copolymer resin 
(Exon 471, Firestone Plastics Co.) 
has high solubility in ketones and 
good aromatic tolerance. A_ gloss 
film will be deposited from a resin 
sglution in methyl ethyl ketone or 
methyl isobutyl ketone, Only air 
drying, to assure solvent elimination, 
is necessary for optimum film prop- 
erties. The coatings have heat and 
light stability and resist water, 
chemicals, and weather. 


@ A plasticized polyvinyl chloride 
material (Ace-Flex, American Hard 
Rubber Co.), with good electrical 
properties and outstanding chemical 


resistance, is recommended for bot- 
tle-filling machinery, hospital equip- 
ment, and similar applications. It is 
furnished in flexible tubing and 
sheet form. 

A rigid vinyl (Ace-Riviclor, 
American Hard Rubber Co.) is used 
in the chemical field, particularly 
for pipe fittings, tank linings, and 
formed and molded pump and valve 
parts. 


@ A line of polyvinyl resin emul- 
sions (Vinemul, Paisley Products, 
Inc.) is available for compounding 
adhesives to meet the varied re- 
quirements in this field. 


@ A vinyl-base cement (Vitro- 
plast, Atlas Mineral Products Co.) 
is completely resistant to hydro- 
chloric acid, phosphoric acid, 60% 
sulfuric acid, 5% nitric acid, 5% 
chromic acid, sodium hypochlorite, 
benzene, gasoline, and chlorine di- 
oxide at temperatures up to 150° F. 
It does not require acid or alkaline 
setting agents. In addition to being 
used for joining brick in chemical 
process industries, it has been used 
as a patching cement and for repair 
of ceramic units. 


@ Two metallic soap type gelling 
agents (Witco Aluminum Stearate 
#22 and Sodium Stearate T-1, Witco 
Chemical Co.) have found a new ap- 
plication in the field of vinyl plas- 
tisols and organosols. These soaps 
also impart improved thermal sta- 
bility during processing operations 
and in the finished product. The gel- 
ling agent may be added as a plas- 
ticizer pre-gel or in powder form. 
The pre-gel method is recommended 
for maximum gelling efficiency. 


@ Designed specifically for use in 
vinyl-coated fabric or paper used for 
shoe linings, a new fungicide (Nuo- 
dex 100 VT, Nuodex Products Co., 
Inc.) is easily incorporated in vinyl 
coating compositions and is compat- 
ible with all commercial resin-plas- 
ticizer-stabilizer combinations. It 
stops bacteria and fungi from at- 
tacking the organic plasticizers that 
are present in the coatings. 


References 
Consult the Subject Index and Di- 
rectory Index for additional infor- 
mation concerning vinyl polymers 
and copolymers. For specific infor- 
mation on injection molding see p. 
82; extrusion see p. 147. See the 
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H.L. GOREN CO. 


! Plastic Materials for Industry 2857-65 NORTH HALSTED STREET 


CHICAGO 14, ILLINOIS 


. 
Bittersweet 8-0311 


Gentlemen of the Plastics Industry: 


The following figures represent typical purchases of plastic scrap and 
surplus materials made by our Company during the first half of 1954. 


23,000 Ibs. Clear Styrene, reground @ .23/lb. 
7,500 Ibs. Clear Acetate sheet scrap -19/Ib. 
1,900 Ibs. Nylon Sprues, rejected parts .68/lb. 

12,000 Ibs. Black Buterate, reground .29/\b. 
3, 250 Ibs. Polyethylene scrap bottles -24/\b. 
6,700 Ibs. Styrene tile scrap 16/Ib. 
6,000 Ibs. Clear Lucite scrap, reground -25/\b. 


WHAT DID YOU GET FOR YOUR SCRAP ? 


Very truly yours, 
H. L. GOREN COMPANY 
H. L. Goren 


President 


P.S. All types of molding and extrusion materials are available from 
our warehouse. 
P.P.S. We do custom grinding and processing. 

















NEW 


Self Polymerizing Acrylics 


Just moisten powder with liquid, stir and pour or form 
and press into desired position like putty. Becomes hard 
in minutes. Can be machined, drilled and tapped. Many 
things can be made quickly without molds. When 
poured it takes a perfect impression with very little 
shrinkage. Additional material may be added with per- 
fect bonding. 


Furnished from hard (as Methyl Methacrylate) to 
quite soft and pliable. Thus a soft portion can be bonded 
perfectly to a harder section. Also bonds to most other 
plastics. Ideal for experimental set-ups. 


Colors and translucent. 


Used in many Industrial Plants, Dental Laboratories, Hobby and 


Handicraft Work. For Models, Samples, Changes, Repair, Pot- 
ting Designing. 


ALSO NEW-Soft seli-curing vinyl of variable density, and a vinyl which can 
be cold cured together with acrylic as in ear molds or self-lining dentures. 


PETERS CHEMICAL MFG. CO. 


3623 Lake Street Melrose Park, Illinois Fillmore 4-0643 











Adhesives, Coating, Films, and P 
tic Properties Charts for infor 
tion on properties and trade na; 
“Dimensional changes in rigid \; 
nyls,” by M. L. Dannis, Mone: 
Prastics 31, 120 (Mar. 1954). 
“Futures for plastics pipes,” Mop 
ERN Puastics 31, 73 (Mar. 1954). 


“Plasticizers for vinyls,” by E. B. 


Deckel, Movrern Ptastics 31, 
(Dec. 1953). 

“Plasticizers for vinyls,” by H. § 
Bergen, E. E. Crowell, and W. Way- 
choff, Movern Ptastics 31, 93 (Nov. 
1953). 

“Stabilization of polyvinyl chlo- 
ride,” by G. P. Mack, Mopvern Ptas- 
Tics 31, 150 (Nov. 1953). 

“Plasticizers for vinyls,” by J. J. 
Morris, Mopern Ptastics 31, 116 
(Oct. 1953). 

“Restricted gating,” by R. Bost- 
wick and C. A. Joslin, Mopern Pias- 
tics 31, 125 (Oct. 1953). 

“Where is vinyl acetate heading?” 
Mopern Puastics 31, 103 (Sept. 
1953). 

“New vinyl film that breathes,” 
Mopern Ptastics 30, 90 (July 1953) 

“Effect of heat and light on poly- 
vinyl chloride,” by D. Druesedow 
and C. F. Gibbs, Mopern Ptasrtics 
30, 123 (June 1953). 

“Screen cloth,” Mopern Ptastics 
30, 204 (May 1953). 

“What about stabilizers?” by L. A. 
Tomka, Mopern Ptastics 30, 86 
(May 1953). 

“Metallic soaps as gelling agents 
for plastigels,’ by K. Parker and 
L. Tritsch, Mopern Ptastics 30, 129 
(Feb. 1953); 30, 151 (Mar. 1953). 

“Studies of hydroxyethylpolyviny! 
alcohol,” by S. G. Cohen, H. C. Haas, 
and H. Slotnick, J. Polymer Sci. 11, 
193 (Sept. 1953). 

“Processing of rigid polyvinyl 
chloride plastic,” by C. E. Parks, In- 
dia Rubber World 128, 631 (Aug. 
1953). 

“Plastigels—production and uses,” 
by E. T. Severs, SPE J. 9, 13 (June 
1953). 

“Coloring of vinyl dry blend com- 
pound,” by R. L. Lynch, India Rub- 
ber World 128, 65 (Apr. 1953). 

“The effective control of lead dust 
in the manufacture of viny] plastics,” 
by A. E. Goss and A. M. Ross, Jr., 
India Rubber World 127, 652 (Feb. 
1953). 

“Accelerated and outdoor weath- 
ering of colored viny] films,” by F. G. 
Clark, Ind. Eng. Chem. 44, 2697 
(Nov. 1952). 
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Vulcanized Fibre 


by JOHN MACADAM* 


ITED first in England in 
uleanized fibre has been 
ercially produced in the 
States since about 1873. Its 
varalleled the growth of the 
| industry; it was, and con- 
be, a most satisfactory elec- 
ical insulating material. Tough, 
strong, and easily fabricated, its 
varied characteristics attracted wide 
nterest and attention. Today it is 
ccepted for use in both mechanical 
ind electrical applications and is re- 
sarded as a material of unusually 
aried uses 
Vulcanized fibre (sometimes 
alled hard vulcanized fibre or 
hemically bonded fibre) is pro- 
juced by treating cotton base paper 
with a chemical (usually zine chlo- 
ride). It differs from other paper 
base laminates in that it is manu- 
factured without the addition of 
adhesive or resinous material as a 
bonding agent. 


Manufacture 

As the paper passes through the 
zine chloride, it absorbs the chemi- 
al and the individual cotton fibers 
swell and become covered with a 
layer of gelatinized material and so 
become bonded to contacting fibers 
n the same or other layers of paper. 
As the required plies of paper to 
make up the desired thickness pass 
from the treating solution, excess 
solution is removed by the use of 
scrapers or rolls. The plies are then 
brought into contact and lamination 
s furthered by the application of 
heat and pressure in a suitably de- 
signed press. 


Properties 

Light weight—Vulcanized fibre is 
about one half the weight of alumi- 
num, 

Strength—High in tensile, flexural, 
compressive, shear, and _ impact 
strengths, it is one of the strongest 
materials known, on the basis of 
per unit weight. 

Toughness and resiliency— It can 
absorb repeated shocks and impacts 
and has the ability to spring back 
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Vulcanized Fibre 


after being subjected to severe and 
sudden shocks. 

Durability—It improves with age 
and has excellent resistance to wear 
and abrasion. 

Ease of fabrication—It can be 
machined, bent, formed, drawn, and 
swaged into finished parts having 
intricate contours. 

Electrical properties—Class “A” 
insulation, it has high dielectric 
strength and excellent arc resis- 
tance. It is superior in heat resis- 
tance to cellulose insulations of the 
unconverted type. 


Forms and Sizes 

Rolls—Continuous rolls of fibre 
aré made in thicknesses of 0.004 
to 0.090 in., inclusive. 

Sheets—Sheets are made in thick- 
nesses from 0.004 to 2 inches. 

Tubes—Tubes are made from ‘i¢ 
to 7 in. inside diameter and walls 
varying from %» to %¢ in. in propor- 
tion to the inside diameter. 

Rods—Rods are machined from 
sheet stock and made from “2 to 2 
in. diameter. 


Grades and Colors 

Although an almost unlimited 
number of grades of vulcanized fibre 
are made for special applications, 
they can be grouped into four basic 
classes as defined by the National 
Electrical Manufacturers Association 
(NEMA). 

Commercial fibre (mechanical and 
electrical grade)—This is a standard 
general-purpose material of medium 
density, particularly suited for ap- 
plications requiring punching and 
stamping. Standard colors are red, 
black, and gray. 

Bone fibre (horn  fibre)—This 
grade has the highest density and is 
especially suited for applications re- 
quiring extensive machining and 
maximum wear resistance. Standard 
color is gray. 

Electrical insulation fibre (fish 
paper)—The qualities of this grade, 
including high mechanical strength, 
medium density, and maximum 
toughness, make it useful for in- 
sulation of armature slots, field coils, 
formed “top sticks,” and backing 
for abrasive disks. Standard colors 
are gray and bluish gray. 


Trunk fibre—This grade is especi- 
ally designed for use in luggage and 
in industrial handling equipment. 
Standard colors are walnut, russet, 
chocolate, olive, mahogany, granite, 
white, and black. 


Forming and Fabricating 

Formed fibre parts are made from 
material *;, in. or less in thickness. 
For forming, the fibre is softened 
by immersing in water at tempera- 
tures from 160 to 210° F. or by use 
of live steam. The length of immer- 
sion time depends on the thickness 
of the fibre and the size and shape 
to be produced. This may range up 
to 30 min. for complicated deep- 
drawn parts. The moistened material 
is placed in heated metal-forming 
dies and held there under pressure 
until sufficiently dry to maintain its 
formed shape—and to regain its 
original hard, tough characteristics. 

Such a procedure is used in mak- 
ing such items as industrial helmets, 
welder’s shields, and athletic guards. 
Strips of fibre are formed using 
forming wheels or by drawing 
through forming dies. It can also 
be formed in standard sheet metal 
brakes and in punch presses. 

In general, methods, tools, and 
equipment used for working wood, 
metals, and laminates can be suc- 
cessfully applied to the fabricating 
of vulcanized fibre. 


Applicctions 

The toughness and flexibility of 
fibre has led to its use as a backing 
material for abrasive disks for sand- 
ing metal. 

In textiles, the combination of 
gluing surface with excellent wear- 
ing properties makes vulcanized 
fibre an outstanding material for 
surfacing shuttles, and similar uses. 

For electrical use, coupled with 
high mechanical strength and good 
dielectric values, fibre has the un- 
usual property of not charring when 
exposed to electric arcing. It is an 
ideal material for the bodies of 
electrical fuse cartridges. Heavy wall 
tubes are used in the active parts of 
expulsion-type lightning arrestors, 
and similar quality sheet material is 
largely used in circuit breaker con- 
struction. Thin sheets of special 
grade (fish paper) are used in var- 
ious motor, transformer, and coil 
applications. 

Hygienically clean and non-ab- 
sorbent, vulcanized fibre of special 
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for laminating and casting at room temperature 
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type is used for gaskets 
pasteurizing and _ food-p 
equipment. 

Durable luggage with 
high impact strength and ¢ 
sistance to splintering, chipp 
scuffing is made by bonding 
of 0.018 in. thick vulcanized 
plywood. 

Additional specialties include gir- 
craft parts; athletic guards; miners’ 
and welders’ helmets; heel seats jn 
shoes; reinforcement in rubber heels: 
book backs; wastepaper baskets: 
laundry, dry cleaning, and luggage 
tags; flashlight cases; switch and 
light fixture parts; cams and gears 
and toys. 


Progress 

Even though vulcanized fibre js 
regarded as the “oldest plastic” ma- 
terial, it had been in use for many 
years before the word “plastic” 
became a common part of indus- 
try’s vocabulary. New uses are con- 
stantly being developed; old uses 
are expanding; new and improved 
grades are being produced. 

Special types have been produced 
—some have improved resistance to 
moisture pick up, others have flame 
retardant properties. A whole new 
family of products is available in 
which fibre appears in combination 
with various new synthetic mate- 
rials. To such combinations fibre 
adds its unique qualities, and aids 
in meeting exacting requirements 
and solving problems impossible fo: 
any other one material. 

The industry is aware that con- 
tinued progress is maintained only 
by constant effort, and new and 
improved research facilities are 
constantly being added. With such 
a progressive attitude, users and 
producers may look ahead to years 
of continued usefulness for the “old- 
est plastic.” 


References 

Consult the Subject Index and Di- 
rectory Index for additional infor- 
mation concerning vulcanized fibre 
See also the Laminates Properties 
Chart for information on properties 
and trade names. 

“Vulcanized fibre manufacture in 
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“Vulcanized fibre is strong, tough, 
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Albert, Materials & Methods °7, 88 
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Resins For Textile Treatments 


by H. C. BORGHETTY* 


HETIC resins are extensively 

oyed in the textile industry 

npart durable properties to 

nd fabrics. Their use dates 

to only 25 years ago, when 
discovered that a _ urea- 
formaldehyde condensate could be 
used to render rayon fabrics per- 
manently crush resistant. A second- 
wry effect of durable shrinkproofing 
was also observed, and _ urea- 
formaldehyde resin has since be- 
ome a standard finish for many 
washable rayon fabrics. Such fab- 
rics, because of this resin treatment, 

‘an be washed without loss in di- 
mensional stability, excessive fray- 
ing, or loss in strength, making them 
suitable for washable garments. To- 
day, we have many extremely 
important applications for resins, 
not only in rayon, but also for cot- 
ton, wool, acetate, nylon, and the 
new synthetic hydrophobic fibers. 

Resins for textile treatment can 
be classified into two main cate- 
gories, thermosetting and thermo- 
plastic. The thermosetting resins 
are principally of the urea-formal- 
dehyde and melamine-formalde- 
hyde types, both of which are 
applied to fabric from water solu- 
tions in the presence of an acid 
‘atalyst and then cured in order to 
obtain either chemical reaction with 
the fiber or cross-linking of the re- 
sin. The properties imparted by these 
resin treatments are not only crush 
resistance and stabilization, but a 
range of modifications in the feel 
of the fabric. If the resin is of the 
highly condensed type, it distributes 
itself on the surface of the fiber 
and imparts a very firm finish. 
When the resin approximates the 
monomer condition, it penetrates 
the fiber and imparts very good 
drape, bulk, and soft feel. 

The first successful treatment for 
rayon fabrics was based upon the 
Tootal Broadhurst Lee Co. Ltd. 
patent, (U.S.P. 1,734,516; 1929). 
Monomeric urea-formaldehyde resin 
formers are the most popular; they 
have been supplemented in recent 
years by the melamine group. 


emicals Dept., Rohm and Haas Co. 


for Textile Treatments 
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} 


courtesy roum & mass co. 


Inspecting fabric which has been treated with an acrylic resin emulsion applied as a 
fully polymerized material. Only drying is required; no curing process is needed 


Phenol-formaldehyde resins, on the 
other hand, are not acceptable for 
textile use because of their tendency 
to discolor, which is important in 
treatment of fibers and fabrics. 

A very new application of resin 
in finishing, just becoming of major 
importance, involves the production 
of crushproof cotton fabrics. This 
development was held back for a 
long time until reactant type resins 
were developed. These possess 
higher stability to chlorine, an im- 
portant factor for cotton fabrics, 
and greater durability than the urea- 
formaldehyde types. They belong to 
the modified functional urea-formal- 
dehyde category and combine 
chemically with the fiber instead of 
being resin formers. They render 
cotton wrinkle-resistant without 
modifying the feel of the fabrics. 


Thermosetting Resins 


There are four main categories of 
thermosetting resins used by the 
textile industry in large annual 
tonnages. 

Urea-formaldehyde and _  mela- 
mine-formaldehyde resins'—Avail- 
able predominantly in monomeric 


* Rhonite 610. 


form, this type readily penetrates 
cellulosic fibers, and can then be 
cured and condensed to give cross- 
linked polymers capable of crease- 
proofing or stabilizing. These resin- 
forming materials are used largely 
on rayon and on combinations of 
rayon and acetate. They are not used 
satisfactorily on nylon, Dacron, or 
acrylic fibers. 

Urea-formaldehyde syrup resins 
—Similar to the above, but more 
highly condensed, these syrups yield 
linear polymeric resins. They impart 
surface effects, thus changing the 
feel of the fabrics to which they 
are applied. They can be used in 
conjunction with the monomeric 
types to give crisp, washfast finishes. 
They have good adhesion to nylon. 

Polyfunctional modified urea- 
formaldehyde monomeric com- 
pounds*—These resin formers are 
characterized by high storage sta- 
bility, and the ability to penetrate 
cellulosic fibers and react with 
them chemically to give superior 
stabilization. They have less crush- 
proofing effect than the first type. 
They also impart firmness to acetate 


® Rhonites 313, 414, and 480 
® Rhonite R-2 
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We are readying a full line 
of Nylon (Zytel Resin) Extruded 
Plastics to meet the growing 
demands of industry. All mate- 
rials are not as yet available, 
however we are rushing com- 
pletion of facilities to assure 
you a dependable source for 
Nylon (Zytel Resin) Extruded 
Plastics. 


Now delivering 14" to 2” 
diameter Nylon Rods. Your 
inquiry is invited. 
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and have good adhesion for nylon. 

Bifunctional reactant compounds‘ 

-These materials have outstanding 
storage stability and high reactivity 
with rayon and cotton to yield crush 
resistance with unusual durability 
of effects, coupled with greatly im- 
proved chlorine They 
are useful on acetate fibers because 
they penetrate and react, thus seal- 
ing the hydrophilic portions of the 
fiber and imparting good stability 
to washing above 120° F. 


resistance. 


Thermoplastic Resins 


Solvent solutions and dispersions 
of thermoplastic resins are used in 
large quantities by the textile in- 
dustry, although not to the extent 
of the thermosetting resins. They 
possess the distinction of not requir- 
ing a high temperature curing 
operation, but on the other hand 
they do not impart any degree of 
crush resistance or stabilization. 
The important characteristics are 
improved bulk, greater firmness. 
and considerable improvement in the 
physical characteristics of the fab- 
rics. Wearability is actually a com- 
posite of many factors involving 
tensile strength, tear strength, abra- 
sion resistance, and flexibility; any 
improvement in these characteris- 
tics is of great economic value. 

To be acceptable to the textile 
industry, thermoplastic resins must 
be colorless, odorless, and com- 
pletely storage and light stable. 
The only resins that satisfactorily 
meet these requirements are the 
vinyl and acrylic derivatives, which 
are offered in a wide variety of 
types varying from extremely soft 
rubbery resins to very firm materials 
that give a starched-like effect. Be- 
ing transparent, the acrylic resins® 
do not dull or sully the colors, thus 
not interfering with the appearance 
of the fabric, as does starch. It is 
possible to utilize combinations of 
starch together with acrylic disper- 
sions or better still with the urea- 
formaldehyde type, to anchor the 
starch to the fiber, thus giving 
durability to this popularly accepted 
finish. 

The acrylic resins can be con- 
sidered sufficiently durable for the 
majority of fabric requirements. 
This durability, achieved without 
the high cure and after-wash re- 
quired for the thermosetting resins, 
is opening up more uses for the 


*Rhonite R-1. 
5 Rhoplex. 


thermoplastic resins in this ‘eld 
Combinations of the th« 
tics and thermosettings, t 
special hand of fabric, improved 
wearability, reduction in 
and special one-sided effe: ar 
becoming increasingly popular. They 
are also excellent binders | 


1. 
Dlas- 


Dtair 


pig- 
ments and, furthermore, can be used 
to produce backfilled and coated 
fabric 


system. 


effects from an 1UeoUS 


Recent Developments 
@ Fabric bags (Lantuck, B. Ff 
Goodrich Chemical Co., distributed 
by Wellington Sears Co.), treated 
with vinyl latex, are produced fo) 
the packaging of dessicants and used 
in military and commercial shipping 
containers. The bags are especially 
valuable for protecting metal from 
corrosion and clothing from mildew 
The fabric has almost completely 
random distribution of fibers, giving 
it equal strength in all multiaxial 
directions in the plane of the sheet 


@ Alkyl phenyl polyethylene gly- 
col ether (Teritol Dispersant NPX 
Carbide and Carbon Chemicals Co.) 
is a non-ionic surface-active agent 
which is miscible with water in all 
proportions. The surface tension of 
a 1% by weight aqueous solution of 
this material is 32 dynes/cm. at 25 
C; an 0.005% solution, 38 dynes/cm 
It is recommended as a soap replace- 
ment in textile scouring operations 
Processing of synthetic fibers such 
as Dynel is improved by the use of 
this surface-active agent, according 
to the manufacturer. 
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Resins For Fabric Coatings 


N fabric coating, a continuous film 
r layer of synthetic resins is de- 
posited on top of the woven fab- 
This film anchors itself to the 
bers but exerts no intrinsic change 

» the fibers themselves which, un- 

ra thin coat, can still move. 

Since flexibility and _pliability 
re the basic requirements for a tex- 
tile coating, thermosetting conden- 
ation resins—urea, melamine, and 

phenolics—are not generally 
ised in this field except in special 
urpose compounds. Some of the 
insaturated polyesters, however, 
hich polymerize without conden- 
sation, are suitable coating resins. 

For many applications, the coating 
esin must be a thermoplastic with 

high melting point and possessing 
flexibility at low temperatures. The 

nyls, widely used for coating fab- 
rics, can be made resistant at low 
temperatures. Although these resins 
will stiffen when subjected to ex- 
treme cold, they will not crack 
when properly formulated. Another 
advantage of the vinyl coatings is 
that they may be compounded in 
such a way as to resist mildew. 
Compared with the rubbers—both 
rude and synthetic—vinyl resin 

‘oatings exhibit superior weather- 
ing in sunlight aging properties, 
flexibility at normal temperatures, 
and oil and abrasion resistance. In 
other properties—resistance to wa- 
ter, acids, and alkalies—vinyl resins 
compare well with rubbers when 
used for coatings. 

Of the vinyl chloride-acetate co- 
polymers, those containing 93% or 
more of vinyl chloride are the most 
suitable for textile coating. They 
have a relatively high softening 
point and can be more highly plas- 
ticized without becoming tacky than 
the copolymers containing less than 
%% vinyl chloride. On exposure to 
extreme temperatures they main- 
tain their flexibility better than low 
chloride content copolymers. and 
also exhibit better resistance to 
abrasion and flexural fatigue. 

Polyvinyl chloride paste-forming 
resins are useful in preparing resin- 
plasticizer or resin-plasticizer-dilu- 
ent dispersions for coatings. Main 
advantages are ease of processing 


Resins for Fabric Coatings 


and use of conventional equipment; 
both advantages eliminate, in coat- 
ing operations, the necessity for 
heavy equipment and also the 
shrinkage of fabrics commonly en- 
countered in water or solvent sys- 
tem coatings. Using the resin-plas- 
ticizer formulating method, the 
fabricator gains the added advan- 
tages of 100% total solids, no 
shrinkage of mass due to loss of 
volatiles, excellent low pressure 
molding, and thicker coatings with 
one dip or pass. The inexpensive 
diluent system gives the advantages 
of rapid release with no retention 
of solvents, high total solids, and 
products fabricated with any degree 
of hardness. 

Vinyl dispersion coatings have 
properties not available in other 
coating media—permanent flexibil- 
ity, good chemical and water resist- 
ance, low solubility and high tough- 
ness. The coatings are resistant to 
organic and mineral acids (includ- 
ing hydrochloric acid and aqua 
regia), alkalies (soap and washing), 
greases, butter, cheese, oil, cosmet- 
ics, and many other chemicals both 
wet and dry. They are clear, neu- 
tral, non-oxidizing, non-yellowing, 
non-heat reactive, non-toxic, odor- 
less, and tasteless. They are insolu- 
ble in many solvents including al- 
cohols, and hence are resistant to 
liquors and wines. They resist gaso- 
line and petroleum products, and 
water, and can be made almost per- 
manently flexible. 

In addition to protective or wear- 
ing qualities required of coated fab- 
rics, adaptability to practical fabri- 
cation is essential. For example, 
freedom from curling of small 
pieces prior to being sewn into the 
finished article is an all-important 
detail in practical garment manu- 
facture. Cementing compositions 
are required which are suitable for 
bonding new types of coatings, and 
for sealing needle holes after stitch- 
ing. In contrast to former practices, 
techniques have been evolved for 
bonding two coated surfaces by 
heat and pressure. An important 
requisite of double-coated fabrics 
for this use involves a_ suitable 
thermoplastic coating on one side, 


and a coating on the opposite side 
which will not stick to the heat- 
sealing equipment during the fusing 
operation. In both cases a high de- 
gree of anchorage of coating to fab- 
ric is needed. 

Coating processes—Standard coat- 
ing practice involves special finish- 
ing of the base fabrics. They are 
picked clean and the lint, which 
prevents a smooth coat, is removed. 
Ordinarily, fabrics must be desized 
and dried before finishing with res- 
inous coatings. In some cases, how- 
ever, the yarns are treated during 
processing in such a way that de- 
sizing is unnecessary. Further 
preparation may be required, de- 
pending on the fabric construction 
and the end use involved. Light- 
weight fabrics, particularly, present 
a problem in coating because of the 
slack and stretched sections. 

In producing continuous fabric 
coatings the two principal types of 
procedure employed are spread 
coating and calendering. To a lim- 
ited extent, lamination of preformed 
film to fabric has also been em- 
ployed for specialized applications, 
and roll and dip coating processes 
for drying oils; brush, extrusion and 
spray coating processes are seldom 
used for textiles. 

Spread coating—Spread coating is 
accomplished by three types of ma- 
chines: Knife spreading, knife blan- 
ket, and knife roller machines. In 
each of these techniques the fabric 
passes over a roll, thence under @ 
suspended knife which regulates the 
thickness of the coating. The coat- 
ing compound is placed on the fab- 
ric just in front of the knife, and 
is held there by the pull of the fab- 
ric as it moves toward the knife. 

Tension and speed of fabric as it 
passes under the knife and the 
angle at which the knife is placed 
as well as the viscosity of the coat- 
ing compound largely determine the 
thickness of the film or coating. A 
sharp-bladed knife is best adapted 
for depositing a smooth film and a 
minimum weight of coating, and a 
round-bladed knife for depositing a 
maximum weight of film with as few 
coats as possible. 

The great volume of all fabric 
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More than six times as many 
men of your age will die of 
lung cancer this year as died 
in 1933, according to official 
reports. Though our research 
scientists are making every 
effort to discover the reason 
for this increase, they still 
don’t know the answer. 

They do know, however, 
that the lives of over half of 
those who will develop lung 
cancer can be saved...if they 
get proper treatment while 
the disease is still in the 
silent stage, before any 
symptoms have appeared. 
That is why we urge you to 
have a chest X-ray every six 
months when you have your 
regular health check-up... 
no matter how well you may 
feel. Only an X-ray can de- 
tect the “silent shadow”. It 
is your best insurance 
against death from lung 
cancer. 

For more information 
about this or any form of 
cancer, call our nearest office 
or simply address your let- 
ter to “Cancer” in care of 
your local Post Office. 


American 
Cancer 
Society 





coating is accomplished by the knife 
spreader. It depends on multiple 
coats for film thickness, and for or- 
dinary purposes 3 to 15 coats are ap- 
plied. Some fabrics, however, are 
merely skim-coated with one or two 
spreader coats, usually backed by a 
heavy calender coat on the reverse 
side of the fabric. Successful finishes 
in one coating have been facilitated 
by the development of organosols 
and plastisols. These dispersions 
permit the buildup of relatively 
thick films in one application. 

In contrast to calendering, in 
which process solvents are usually 
unnecessary, knife spreading in- 
volves the use of solvents except 
when plastisols are used. A heavy, 
viscous, non-impregnating com- 
pound is generally used with the 
knife spreader, and there is not 
much solvent to be evaporated. 

Three general types of composi- 
tion are applied by means of spread 
coating. These are: 1) drying oil 
coatings, 2) natural and synthetic 
rubber coatings, and 3) lacquer 
coatings. 

Drying oil coatings for medium- 
weight and heavy-weight fabrics, 
and for coating fabrics on one side 
only, involve use of a treated vege- 
table oil composition whose “setup” 
is accomplished by chemical change. 
Drying occurs in a _ conventional 
type of heating chamber. 

Rubber coatings are applied by 
spread coating and calendering. 

Lacquer-type coatings differ from 
the drying oil type in that the setup 
of the film results from evaporation 
of solvent rather than from any 
chemical change in the coating 
composition. In the majority of 
cases the film-forming component 
is dispersed in a suitable solvent 
mixture, and the proper pigment 
and plasticizers are added to the 
resulting viscous dispersion. This 
coating composition is applied to the 
fabric by means of a doctor knife 
under which the fabric passes. By 
this means a thin layer of coating is 
applied from which the solvent is 
evaporated upon passing into the 
heating chamber of the coater. 

Pyroxylin coatings are plasticized, 
usually with castor oil. The coating 
is pigmented and applied to the fab- 
ric in several coats, varying from 2 
to 40. Evaporated solvent may be 
recovered by activated carbon or by 
some other method of scrubbing. 

Decorative effects, when desired, 


may be obtained either by roller o 
press embossing, and this js fre. 
quently followed by application of 
contrasting color applied either }y 
an additional spread coat or }y 
means of intaglio printing 

Calendering—Of the roll-coating 
machines, none is much used fo 
textiles except the calender coate 
which is invaluable for rapid quan- 
tity coating. The calender can }; 
used both for resin and for rubly 
coatings. 

The calender consists of a sta 
of three or four large horizonta 
rolls. The uncoated fabric pass; 
through the two bottom rolls an 
the coating compound passe 
through the two upper rolls, emerg- 
ing as smooth film which is an- 
chored to the fabric when fabri 
and film pass through the same roll 
Infra-red rays are currently used 
to supply the necessary heat in cal- 
endering fabrics for use in automo- 
bile seat covers and upholstery. 

In general, a calender coater ap- 
plies a heavier film than a spread 
coater and is a single-pass machin 

After it is calendered with rubbe: 
compounded with a curing agent 
usually sulfur—the fabric, hanging 
in festoons from racks, is put into 
ovens to cure at temperatures o/ 
250 to 270° F. 

The use of thermosetting mate- 
rials which can be cured permits th 
fabrics to be coated at lower tem- 
peratures. Thermoplastic resin coat- 
ings which do not cure are run at 
high temperatures, passed ove! 
cooling rolls, and are then ready fo: 
graining, embossing, and other fin- 
ishing operations. A thermoplasti: 
with a high softening point is pre- 
ferred in order to avoid tackiness in 
the coated fabric. 
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PLASTIC RESINS that are BRI HT at NIGHT 


For the premier in luminescent plastic molding powders 


“se 
" PAULITE PHOSPHORESCENT 
2% POLYSTYRENE: POLYETHYLENE - POLYVINYL 


IN 
LUMINESCENT 


PLASTICS TENITE t & ii* LUCITE 


Long Lasting Luminescence 


Articles molded from “PAULITE” emit a warm, friendly glow 
in the darkness. This after-glow lasts for as many as 10 or 
more hours, depending upon the type and intensity of activation. 


ns also 
" . “GLOBALITE”’ FLUORESCENT 
GLOBALIT Molding Powders 


(for use with black light) 


aud the new 


“DERBYLITE’’ FLUORESCENT 
Molding Powders 


The Royalty of daylight colors, stabilized for 
ae U. S. Pat. OF outdoor use with or without black light. 
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Easy to use Luminous Plastic Resins come ready for immediate mold- 
FLUORESCENT ing. You handle them just as you would any other thermoplastic mold- 
J ; ) mO} 
MOLDING POWDERS ing compounds—they require no special treatment before, during, or 
AND PRODUCTS after molding. Finished pieces have a glossy surface. Your orders will 


be custom-made. The materials used are non-toxic. 


L U M | N @) U S ae pe oe 
x complete information 
about the various varieties and Q F S | N Sg 


»w they can increase the 
ibility of your products, iNCOR dushnnwernte™ © 166 &. WARRENTON SenEEr 
: e CHICAGO 2, ILLINOIS 
write today. e TELEPHONE: DEarborn 2-4667 
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Coatings 


. with surface coatings from 
dawn of history—as shown by 
ide drawings of the caveman 
1e decorative tombs of the an- 
Egyptians—to the present day. 
s the course of time, surface 


i j has expressed his creative 


es for protection, as well as 
ition, developed. The first re- 

led effort in this direction was 

it 1500 A.D. when a rosin, san- 

ac, and linseed oil combination 
used as a protective coating on 
sbows and armor. The surface 
atings of today are engineered by 

. paint, varnish, and lacquer in- 
dustry to fill whatever requirements 


¢ desired 


Paint 

Paint is defined generally as a dis- 
persion of pigments, usually opaque, 
in a vehicle or binder. This is a very 
broad definition and covers surface 
oatings in general. The specific pur- 
pose of the paint is generally incor- 
porated as part of the nomenclature. 

House paint—This represents a 
large volume of material used on the 


exterior of homes for both protec- 
tion of the sub-surface and for vis- 
al appearance. 


For exterior wood finish, the gen- 
eral formulation is a mixture of ti- 
tanium dioxide, zinc oxide, basic car- 
bonate of white lead, and magnesium 
silicate dispersed in a vehicle. The 
vehicle portion consists of linseed 
oil, mineral spirits, and metallic dri- 
ers. By the selection of the proper 
grade of titanium dioxide, colored 
house paints with good color reten- 
tion on exposure can be made. The 
ratio of pigments and pigment-to- 
vehicle are carefully adjusted to give 
a paint that will chalk sufficiently to 
be “self-cleaning,” have enough per- 
meability to allow the transfer of 

oisture, and exhibit good durabil- 
ity. In recent years, the trend has 
been toward “fume-proof” house 
nts that eliminate the use of lead 
mpounds. 

For masonry and asbestos shingles, 
roblem of alkalinity of the 
surface has led to the development 


Director, Eastern Division, Reichhold 


ne. 


Coatings 


of various types of paints. From a 
solvent phase, chlorinated natural 
rubber and copolymers of styrene- 
butadiene paints have been used 
with success. From an aqueous phase, 
alkyd and polyvinyl acetate emul- 
sions perform very satisfactorily. 


Primers 

A primer serves the dual purpose 
of protecting the surface to which 
it is applied and preparing this sur- 
face for the final finishing coat. The 
formulation will vary greatly, de- 
pending upon the primer function. 

House paint primer—The primary 
function of this product is to seal the 
bare wood or previous paint so as to 
minimize the penetration of the final 
house paint and provide the best 
painting surface. The formulation of 
a house paint primer involves the 
use of titanium dioxide, white lead, 
and extender pigment. The vehicle 
is composed of approximately 55 to 
60% raw linseed oil, 30 to 40% bodied 
oil, and 5 to 8% of resin on a solids 
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Dusting of concrete surfaces is pre- 
vented by spraying with a polyester 


basis. The resin is introduced as ester 
gum or a short-oil varnish in order 
to impart hardness. 

Corrosion-resisting primers—The 
terminology is self-explanatory. The 
sub-stratum is generally steel, al- 
though both aluminum and magne- 
sium for aircraft work are primed 
for protection. For the protection of 
steel, both red lead and zinc chro- 
mate primers are used. 

Red lead primers are prepared us- 
ing linseed oil, a fast-drying varnish 
base, or an alkyd base as the vehicle. 
Generally, for rusted or poorly pre- 
pared steel, a red-lead linseed-oil 
paint is recommended, since the oil 
penetrates the rust and prevents fur- 
ther oxidation by displacing the 
moisture and oxygen. Primers based 
on synthetic quick-drying vehicles 
have a tendency to bridge over the 
rust spots, permitting the corrosion 
to continue underneath the paint 
film. 

Zinc chromate primers are very 
effective, due to the passive action 
of the chromate ion. It is necessary 
that a synthetic resin vehicle be used 
and that the metal be properly 
cleaned for the best performance. 
Because of the difference in specific 
gravity between zinc chromate (3.50) 
versus red lead (8.73), the United 
States Navy has utilized the rust- 
inhibiting properties of zinc chro- 
mate with a saving in weight for 
both naval ships and aircraft. 

Galvanized steel is difficult to paint 
because of poor adhesion to the 
electrolytic zinc. Also, minute pores 
in the zinc coating allow moisture to 
reach the steel with subsequent rust- 
ing. Zinc oxide primers provide the 
necessary adhesion with a satisfac- 
tory surface for top coat application. 
The vehicle selected depends upon 
the drying time required and the type 
of finish coat selected. Linseed oil, 
alkyd resins, and phenolic varnishes 
are all suitable vehicle selections. 

Specialized primers—The avto- 
motive trade requires primers that 
perform satisfactorily as defined but 
which, in addition, must meet pro- 
duction line requirements. Basically, 
this type of primer has iron oxide 
as the main pigment. The vehicle de- 
pends upon the finishing schedule. 
For the automotive companies using 
baked synthetic enamels, the vehicle 
is generally an alkyd-urea combina- 
tion. Cellulose nitrate lacquer vehi- 
cles are also widely used by automo- 
tive manufacturers. It is generally 
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Aesop was supposedly a Greek s!ave who 
had been bought and sold several | mes, |; 
was in the course of his travels, the varioys 
predicaments in which he found himself ang 
his reactions to them, that he gained the 
reputation for having great wisdom and , 
mighty wit. His fables, which were yp. 
recorded, were handed down by word of 


mouth from generation to generation — 


thus gaining him immortality. Such js 
the legend of Aesop. 


= Plenco, long a leading supplier of a 
= wide range of quality controlled phe. 
nolics to the plastics industry, places 

their great experience and engineering wis- 
dom at your disposal to help you solve your 
most complex problems. 
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that these primers with- 
echanical sanding prepara- 
the final coat application. 
oatings called primer-sur- 
re also used. These coatings 
rve as primers, sanding read- 
vield a smooth base for the 
Primer-surfacers are also 
the priming of wooden ob- 
here sealing action is re- 


priming of home appliances, 
refrigerators and washing 

es, presents a different prob- 

[he refrigerator primer uses 

im dioxide and zine oxide as 

ents with alkyd-urea or alkyd- 
mine combinations as vehicles. 

is a baking type of primer re- 
tiring very little sanding. In the 
case of washing machines, the prob- 
lem of alkali resistance is of prime 
mportance. The use of epoxy-urea 
or epoxy-melamine vehicles results 


in primers possessing excellent al- 


kali resistance with unusual flexibil- 
ity and adhesion. 


Flat Wall Paints 


This application represents the 
largest volume of coatings sold. In 
the past, paints formulated with oils 
and solvents were the only type 
available. With the introduction of 
styrene-butadiene latices, water- 
thinned paints became very popular, 
causing a marked change in the in- 
terior decorative field. The emulsion 
paints offered the householder an 
easy brushing paint with excellent 
hold-out over surfaces of varying 
porosity. Also, because of the high 
sheen and more impervious surface, 
it was possible to remove stains by 
washing. Other features were quick 
dry, no “paint” odor, and easy clean- 
up of painting tools. 

As with all coatings, the water- 
thinned paints have definite disad- 
vantages as well as the previously 
listed advantages. Because of their 
quick dry, these paints have a greater 
tendency to show lap marks. This is 
an important consideration when 
painting a large wall area as the lap 
(or intersection of the two freshly 
applied paints at different time inter- 
vals) will show a difference in color 

1 a higher gloss. The hiding power 

overing quality of latex paints is 
poor, requiring at least two 
The angular sheen is high, be- 
ore in the semi-flat range. The 
sion properties of latex paints 
sub-surface are only fair. Sty- 


ngs 


rene-butadiene latices are used in 
the largest volume for emulsion 
paints. With these latices, the film 
remains “tender” for approximately 
30 days until oxidation takes place. 
During the 30-day period, the film 
can be removed if washed. Although 
emulsion paints do not have a typi- 
cal “paint” odor, they do have odor. 
Styrene-butadiene also yellows on 
aging, which is an objectionable fea- 
ture. 

In order to overcome some of the 
inherent weaknesses in latex paints, 
other types of latices, such as plasti- 
cized polystyrene, acrylic, and poly- 
vinyl acetate, are receiving consid- 
erable attention. 

The competition of latex paints has 
brought about changes in the gen- 
eral flat wall paint field. Alkyd re- 
sins, using odorless or low-odor sol- 
vents, have provided working tools 
for the development of flat wall 
paints having the general advantages 
of latex paints and overcoming the 
disadvantages. Alkyd-base flats have 
a truly flat finish, wash easily, and 
possess high hiding power and ex- 
cellent adhesion. With odorless sol- 
vents, the objectionable paint odor 
has been considerably reduced. By 
controlling the evaporation rate of 
the solvent system, the lap time can 
be controlled. The brushing proper- 
ties and the ability to hold out over 
surfaces of varying porosity are not 
equal to latex paints. Also, it is still 


necessary to use solvents for clean- 
ing painting tools. 


Enamels 

The term generally refers to pig- 
mented coatings possessing high 
gloss. Semi-gloss or lower sheen 
paints are also included in the 
enamel category. The application of 
enamels covers a wide field and the 
formulations vary considerably, de- 
pending upon the use and selling 
price. 

A large volume field is for interior 
and exterior household enamels. For 
the best quality, a typical architectu- 
ral interior white enamel will be 
composed of titanium dioxide pig- 
ment in an alkyd vehicle. Since color 
retention is very important, an alkyd 
made from soyabean oil would-be the 
logical choice. Colored interior enam- 
els contain either alkyd resins or 
varnishes made from modified phe- 
nolic, maleic, or pentaerythritol re- 
sins, and a wide variety of oil com- 
binations. 

Exterior colored enamels for house 
trim, outdoor furniture, and the like 
generally contain alkyd resins, with 
or without linseed oil, for the best 
durability. 

Automotive enamels are classified 
as baking synthetics. A soya-bean- 
oil-modified alkyd of approximately 
40% phthalic anhydride content 
combined with 5 to 20% of urea- 
formaldehyde or melamine-formal- 
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Automatic washer cabinets being sprayed with an epoxy resin. Such resin coatings 
are widely used on washing machines, dryers, ironers, and other major appliances 
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dehyde resin is a typical formulation 
for the vehicle portion. When baked, 
this type of enamel shows outstand- 
ing durability and very good gloss 
retention. 

For air-drying automotive enam- 
els used for refinishing, the vehicle 
portion consists of 66 to 80% of me- 
dium phthaiic alkyd (35% phthalic 
anhydride) with 34 to 20% of a phe- 
nolated alkyd. The addition of the 
alkyd gives good 
characteristics, high 


gloss, and resistance to water-spot- 


phenolated 
through-dry 


ting 

Refrigerator and washing machine 
enamels have special requirements. 
In the case of refrigerators, the coat- 
ing must have excellent color reten- 
tion, resistance to butter, orange 
juice, and other foods, and resistance 
to cleaning compounds, with the 
hardness associated with vitreous 
enamel. This is obtained by the use 
of high phthalic, nondrying-oil- 
modified alkyds with 30 to 40% of 
urea-formaldehyde or melamine- 
formaldehyde resins. Conversion of 
the resins is accomplished by baking 
at temperatures between 250 and 
350° F. 

Resistance to soaps and detergents, 
good color retention, and hardness 
are properties associated with wash- 
ing machine enamels. Again, non- 
drying alkyds with melamine-for- 
maldehyde or triazine-formaldehyde 
resins are used. Epichlorohydrin- 
bisphenol esters and epoxy resins 
modified with urea and melamine 
resins also find application in this 


field. 


Varnishes 

The term varnish is rather vague; 
in general, a varnish may be defined 
as a homogeneous transparent or 
translucent liquid. It is, in essence, 
the vehicle portion of the paint with- 
out pigment. Varnishes can be 
classified into two types—oleores- 
inous and spirit varnishes. 

The oleoresinous varnishes are 
basically mixtures of resin, oil, thin- 
ner, and drier, which cure by a com- 
bination of oxidation and polymeri- 
zation. The variations of these ingre- 
dients yield coatings with different 
performance characteristics. Var- 
nishes are described as short, medi- 
um, and long, referring to the oil 
length. The oil length is the number 
of gallons of oil per 100 Ib. of resin. 
A short-oil varnish—such as those 
used for furniture finishes—dries 
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Metal frame of tote basket is pro- 
tected by coating of vinyl plastisol 


rapidly, polishes to a high gloss, and 
has only fair flexibility. A long-oil 
varnish is generally used for exter- 
ior coatings where durability flexi- 
bility, and water resistance are 
prime factors. 

Resins selected for specific per- 
formance characteristics include the 
following: 

Pure phenol-formaldehyde resin 

Flexibility 
Alkali resistance 
Water resistance 
Durability 
Phenol-formaldehyde resin modi- 
fied with ester gum 
Dry 
Hardness 
Gloss 
Maleic-modified ester gum 
Dry 
Solvent release 
Color retention 
Gloss 
Ester gum 
Low cost 
Gloss 

The oil portion of the varnish also 
influences performance. China wood 
oil (tung oil) produces varnishes 
with the best drying characteristics 
and water and alkali resistance. De- 
hydrated castor oil displays unusual 
flexibility and color retention prop- 
erties. Other natural oils used are 
linseed, fish, and oiticica. Along with 
the dehydration of castor oil to make 
a drying oil, chemical treatments 
have produced faster drying and 
more rapid bodying oils. Through 
maleic treatment, linseed and soya- 
bean oils approach the drying speed 
and hardness of conjugated oils. Also 
by reacting soya or linseed fatty 
acids with maleic anhydride and 
esterifying with higher polyhydric 


alcohols, such as pentaery ‘hrieto} 
drying oils with outstanding charac. 
teristics can be obtained. 

A spirit varnish is simp]; resin 
dissolved in a solvent. The usual 
significance of this term is that the 
solvent be alcohol. In this type of 
varnish, drying is accomplished by 
solvent evaporation only. For ~ 
ample, a 5-Ib. cut of shellac is a soly. 
tion of 5 lb. of shellac in a gallon of 
denatured alcohol. When the solvent 
leaves the film, the hard, tough, ad- 
herent shellac remains. Other aleo- 
hol-soluble resins used are manila 
gum, zein, and synthetic resins. Ap- 
plications of this type of varnish are 
in label varnishes, wood sealers, as- 
phalt sealers, etc. Actually, spirit 
varnishes are misnamed and should 
be classified under lacquers. 


Lacquers 

A lacquer is a coating that dries 
or hardens by evaporation of the 
solvent. By usage, it is associated 
with a solution containing cellulose 
nitrate. One of the outstanding fea- 
tures of this coating is its rapid dry. 

The basic formation of a lacquer 
coating incorporates cellulose ni- 
trate, resins, plasticizers, solvents, 
and thinners. The function of each 
ingredient is dependent upon the 
purpose of the coating. The resin 
portion promotes adhesion, increases 
solids content, and improves gloss 
and durability. The basic function 
of the plasticizers is to increase flexi- 
bility and improve adhesion. The 
cellulose nitrate is a hard, horny 
film-former with poor gloss, poo! 
flexibility, and poor durability. The 
thinners and solvents used in lac- 
quers must be carefully selected 
(see Solvents chapter). 

One of the largest outlets for lac- 
quer coatings is the furniture indus- 
try. After the wood has been stained 
and filled, a lacquer sealer ‘is applied 
to seal the small pores of the wood 
and thus prevent penetration of the 
final coats. Speed of drying and ease 
of sanding are of prime consideration 
in this type of coating. In order to 
obtain fast dry and good sanding, the 
resins selected for use are maleic- 
modified ester gums. This type of 
resin with its high melting point re- 
leases solvents rapidly. If this were 
not accomplished, clogging and gum- 
ming of the sandpaper would be 
experienced. 

Sanding agents are used that en- 
able the sealer to be sanded to 4 
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[he versatility of vinyl dispersion (Plastisol) compounds lends itself to many wide and varied applications. The 
Watson-Standard laboratories can help you adapt these products to production and end uses. 


Molding: 

Watson-Standard Vinyl] Plastisols and Rigidsols have been 
used with both slush molding and dip molding. Such 
items as doll and doll parts, toys, spark plug covers, 
electrical components, novelties, puppets, toilet valves, 


Spraying: 

Special foundations of Watson-Standard Vinyl Organo- 
sols and Plastisols may be applied by spraying. Finishes 
for metal furniture, cabinets and blowers are representa- 
tive uses. 


a boats, light sockets and others are illustrations of this 
ae type of application. Casting: 
unction _ Since Watson-Standard Vinyl Plastisols are in liquid form 
e flexi- Dipping: and may be readily poured, they lend themselves to cast- 
n. The Watson-Standard Vinyl Organosols and Plastisols have ing. Casting applications include films, sealants for auto- 
horny been applied by dipping. Varied end products include motive and refrigeration industries, ceramic pipe joint 
: dishwasher baskets, dish racks and drainers, electrical threads, and potting compounds. 
I. 1€ 


in lac- 


elected 


x 
; 
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wiring, gloves, and springs for the automotive and up- 
holstery industries. 


Spreading: 


Troweling: 


Watson-Standard Vinyl Plastisols may be formulated for 


or lac- troweling. This type of application lends itself to linings 
indus- my Watson-Standard Vinyl Plastisols and Organosols may be for tanks and sealants. 

“ae We spread coated, Coated textiles and paper are typical of 

applied 
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this type of application. 


The Watson-Standard laboratories have formulated compounds for many end 


uses and methods of application. 


Win Sliadaed 


We will assist you with your problems. 
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Vinyl coating, sprayed on exterior side walls, caulks all cracks and openings. Such 
coatings will expand or contract with any movement of the building without rupturing 


smooth surface without scratching 
the film. They also act as lubricants 
to prevent clogging and gumming of 
the sandpaper. Zinc stearate is prob- 
ably the most widely used sanding 
agent, although other metal soaps 
containing stearic and palmitic acids 
also find application. By proper ad- 
justment of the cellulose nitrate, 
maleic resin, plasticizers, and sand- 
ing agents, a lacquer sealer will air 
dry to sand easily and smoothly in 
30 min. to 2 hr. and provide adequate 
adhesion for the final coats. 

A wood lacquer should give a full, 
rich film with excellent flexibility 
and good abrasion resistance. It is 
also necessary that the films be oil- 
or water-rubbed and _ polished. 
Clear, wood lacquers are 
generally formulated with cellulose 
nitrate, maleic resin, nondrying 
alkyd resin, and plasticizers. The 
maleic resin affords fast solvent re- 
lease and hardness of film so that 
the lacquer can be rubbed and pol- 
ished. The nondrying alkyd acts as 
a permanent plasticizer for the cellu- 
lose nitrate, in addition to improving 
gloss and color retention. Plastici- 
zers, such as oils and non-volatile 
esters, increase the flexibility and 
adhesion. Typical plasticizers are 
blown linseed oil, raw and blown 
castor oil, dibutyl phthalate, dioctyl 
phthalate, and tricresyl phosphate, 
to mention a few. 

The development of cellulose ni- 
trate lacquer coatings after World 


glossy, 
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War I enabled automobile manufac- 
turers to reduce finishing times from 
days to hours. The use of nondrying 
alkyd resins and plasticizers with 
cellulose nitrate gives the best dura- 
bility. This type of coating polishes 
to a full deep gloss. 

Lacquer coatings find application 
as metal primers, primer-surfacers, 
and gloss enamels. Glossy, flexible, 
paper lacquers are used to protect 
and decorate labels, maps, wallpaper, 
and other paper products. Specialty 
lacquers include such products as 
airplane dopes, leather coatings, nail 
polish, and _perspiration-resistant 
coatings. 

As previously stated, the film- 
former most extensively used in lac- 
quers is Other 
cellulose derivatives, however, are 


cellulose nitrate. 


in commercial use, such as cellulose 
acetate, cellulose acetate butyrate, 
and ethyl cellulose. 


Vinyl! Coatings 

Vinyl resins are thermoplastic, 
neutral, non-oxidizing compounds. 
Available materials include poly- 
vinyl acetate, polyvinyl chloride, 
copolymers of acetate and chloride, 
and polyvinyl butyral. The copoly- 
mer resins find the greatest applica- 
tion in the surface coating field. The 
drying character of vinyl lacquer is 
similar to cellulose nitrate lacquers, 
in that the film is formed by solvent 
evaporation. In contrast to cellulose 
nitrate, however, vinyl copolymer 


resins possess such outs anding 
properties as excellent to <hness 
and flexibility; lack of odo taste 
or toxicity; resistance to at'.ck by 
alkalies, acids, alcohols, oils, eases 
and aliphatic hydrocarbons water 
white color; no embrittlement on ag- 
ing; and excellent durability 

The type and structure of the co- 
polymer resins determine their com- 
patibility with plasticizers and other 
film-formers. As a general class, the 
vinyl copolymers have good com- 
patibility with ester-type plastici- 
zers, such as dibutyl phthalate, and 
dioctyl phthalate, which are actual 
solvents for the resins. The compati- 
bility with oils and alkyd and 
phenolic resins is very limited except 
for a few special vinyl resins. 

For coating applications, the viny] 
resins are dissolved in ketones, 
esters, or chlorinated hydrocarbons 
A solution of this type has a definite 
disadvantage in that the actual solids 
content at workable coating viscosity 
is low. In order to overcome this dis- 
advantage, vinyl resins are applied 
as organosols and plastisols. An or- 
ganosol is a dispersion of viny] resin 
in a liquid, permitting a considerably 
higher vinyl content to be handled 
at workable viscosity. The liquid 
components of organosols are classi- 
fied as dispersants and diluents. The 
dispersants are polar compounds 
which form strong attachments to 
the resin, aiding in the wetting and 
dispersing of the resin. Ester plasti- 
cizers are typical dispersants. Di- 
luents are usually aromatic or ali- 
phatic hydrocarbons. The diluents 
modify the swelling and wetting 
characteristics of the dispersants and 
lower both the cost and the viscosity 
of the liquid portion. 

Plastisols are dispersions of finely 
divided vinyl resins in liquid plasti- 
cizers. Again, high vinyl solids are 
obtained at workable viscosities. In 
both organosol and plastisol coat- 
ings, the resin is fused to a continu- 
ous film by the application of heat 
the usual temperature is 350° to 
375° F. 

Specialty Coatings 

Special vehicles have been devel- 
oped for wrinkle finishes, hamme! 
finishes, spatter finishes, coatings for 
plastics, crystal finishes, interior can 
coatings, exterior can coatings, 
chemical-resistant finishes, and nu- 
merous other types. The search for 
the best performing raw material 
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> General Tire’s new and completely modern plant facili- 


plasti- ties at Ashtabula are devoted to the production of 
is. Di- quality polyvinyl chloride resins. Precise production 
or ali- control at every stage of manufacture insures absolute 
iluents uniformity within each type of resin. From lot to lot 
vetting and bag to bag you can count on resin that never 
nts and varies ... your guarantee of consistency in the final 
scosit] fabricating operation. 

General’s quality resins are born of years of fabricat- 
ing experience. We know your problems and have 
researched our resins accordingly. So, whenever you 
want to be certain of quality and uniformity turn to 
General for your viny! needs. 
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and the evaluation of new products 
for decorative and protective coat- 
ings are never ending. 


Recent Developments 

@ A polyvinyl acetate copolymer 
(Darex Everflex G, Dewey and 
Almy Co.) for use in emulsion paints 
has all the inherent advantages of 
styrene-butadiene latices, but does 
not oxidize. Paints based on this co- 
polymer have the water and scrub 
resistance normally associated with 
paints based on styrene-butadiene 
latices and do not require plasti- 
cizer addition. 


@ A polyvinyl chloride polymer 
(Exon 470, Firestone Plastics Co.) 
has excellent solvency in the usual 
vinyl solvents and allows the in- 
corporation of exceedingly high por- 
tions of aromatic solvents, as much 
as 90% in some instances. It has un- 
usually good compatibility with 
many of the conventional coating 
materials, such as acrylics, alkyds, 
and melamines. Coatings containing 
this resin have these properties: ad- 
hesion to iron, vinyls, and alkyd 
surfaces; chemical resistance; water 
resistance; moisture vapor resist- 
ance; and heat and light stability. 
They are transparent and colorless. 


@ An epoxy type coating (Helix 
Coating 621, Carl H. Biggs Co., Inc.) 
cures tack-free at room temperature 
in 2 hours. It adheres to metals, 
plastics, and wood and 
weather, acids, and alkalies. It is 
hard, but flexible. Another epoxy 
type coating compound (Flawmas- 
ter) is used to eliminate sand pits, 
small gas holes, and_ shrinkage 
cracks in metal castings. It is also 
used to fill blemishes and poor ma- 
chining on precision metal parts. 
It is easily applied and cures at 
room temperature. 


resists 


@ Three epoxy coatings (Connecti- 
cut Coatings, Inc.) for plant main- 
tenance and _ industrial finishing, 
protect plant, equipment, and fin- 
ished products against acids, alkalies, 
and solvents. These coatings have 
excellent adhesion, flexibility and 
heat and abrasion resistance. One 
(CC-501) is an air-drying, two-part 
system for interior and exterior 
coating. Another (CC-507) has a 
low temperature bake finish suit- 
able for clear metal finishes, can 
and drum coatings, metal decorating 
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enamels, collapsible tube coatings, 
refrigerated finishes, and other types 
of chemically resistant enamels. The 
third (CC-510) is a chemical resist- 
ant baking vehicle combining the 
outstanding solvent and chemical 
resistance, toughness, and abrasion 
resistance necessary in forming op- 
erations on previously coated metal. 
Applications include can linings, 
drum linings, chemical processing 
and pipe linings, wire coatings, and 
coatings for chemical resistant hos- 
pital and laboratory furniture. 


@ A phenolic coating resin (Mar- 
blette Corp.) has very good adhe- 
sion to polystyrene and to cellulose 
acetate butyrate. This resin is being 
widely adopted as an undercoat in 
the vacuum metallizing process. Be- 
cause of its ink resistance, it is also 
used as a coating in the manufacture 
of ball-point pens. 


@ A pigmented metallic coating 
(Logoquant P-6, Logo, Inc., subsidi- 
ary of Bee Chemical Co.) has been 
developed for thermosetting plastics 
such as phenolics and polyesters. 
The coating is intended primarily for 
decorating phenolic radio and tele- 
vision cabinets and requires only 
about 10 min. bake-time at 250° F. 
It can also be used on urea and 
melamine. 


@ Precision spray masks (Rabsco 
Plastic Specialties, Inc.) are avail- 
able for use in decorating plastics 
nameplates, knobs, trays, doors, and 
other specialty plastics parts in the 
appliance and allied fields. 


@ A line of epoxy resin solutions 
(Epi-Rez, Jones-Dabney Co.) is 
suitably modified for direct applica- 
tion or incorporation into coating 
compositions. Epoxy resins are also 
available in the form of a variety of 
fatty acid esters (Epi-Tex, Epi-Var). 
These materials are especially suited 
to the formulation of chemically re- 
sistant coating compositions. 


@ A 100% acrylic emulsion (Rho- 
plex AC-33, Rohm & Haas Co.) 
promises to overcome many of the 
limitations of water paints. This ma- 
terial is very resistant to mechanical 
breakdown, is resistant to freeze- 
thaw cycles, is chemically stable in 
the presence of calcium-based pig- 
ments and high salt concentrations, 
shows negligible pH drift on storage 


in suitable containers, an 
high pigment loading. Pair 
ing this resin can be app! cd over 
porous or highly absorben irfaces 
by brush, roller coater, spray 
methods. Such paints dry to the 
touch in minutes and can be re. 
coated within an hour or so. The 
paint films are fully polymerized 
when applied and exhibit freedom 
from discoloration and embrittle- 
ment on aging. 
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@ Coatings formulated with a fast- 
drying copolymer resin (Cycopol 
320-5, American Cyanamid Co.) re- 
sist aliphatic hydrocarbon solvents 
They have very good adhesion, hard- 
ness, and chemical resistance. Ex- 
posure tests have shown outstanding 
gloss retention and resistance to 
chalking and bronzing, especial]; 
during the important early months 
of exposure. 


References 


Consult the Subject Index and Di- 
rectory Index for additional infor- 
mation concerning coatings. See also 
the Coatings Chart for information 
on properties and trade names. 

“Plastisol coating,” Mopern Ptas- 
tics 31, 192 (Dec. 1953). 

“New jobs for sprayed-on plas- 
tics,” Moprern Ptastics 31, 93 (Oct. 
1953). 

“Polyester protects cosmotron,” 
Mopern Ptastics 30, 168 (Apr. 1953). 

“Evaluation of adhesion of organic 
coatings by ultracentrifugal and 
other methods,” by A. M. Malloy, 
W. Soller, and A. G. Roberts, Paint, 
Oil, and Chem. Rev. 116, 14 Aug. 
27); 26 (Sept. 3, 1953). 

“Selecting protective coating for 
metals,” by J. B. Campbell, Materials 
and Methods 38, 109 (Aug. 1953). 

“Symposium on emulsion paints,” 
Ind. Eng. Chem. 45, 709 (Apr. 1953). 

“Vinyl-type polymers in surface 
coatings,” by W. A. Edwards, Plastics 
(London) 18, 86 (Mar. 1953). 

“Polystyrene emulsion _ paints,” 
Plastics (London) 18, 40 (Feb. 1953). 

“Automatic core dipper applies 
strippable plastic coatings,” Elec- 
tronics 25, 218 (Dec. 1952). 

“Formulation of industrial coat- 
ings with vinyl resins,” by E. J. 
Bromstead, Paint, Oil, and Chem. 
Rev. 115, 22 (Oct. 23, 1952). 

“Synthetic polymer dispersions; 
their application in the plastics and 
paint and lacquer fields,” by B. 
Cyriax, Chem. and Ind. 1952, 895 
(Sept.). 


Resins and Molding Compounds 





MARVINOL wvis 


® 


VIBRIN powesters 


KRALASTIC nvsser-resins 





SELLING 


WHY NOT 





MARVINOL 


yl resins and compounds 


vin 


Expanded Marvinol surfboards and floats 
—more bouyant than cork—won’t rot or 
mildew —non-splintering—oil- and gaso- 
line-proof — tough and abrasion-resistant 
in attractive, clear-through colors. 


Marvinol window shades — rainproof — 
washable — resistant to oil, grease and 
chemicals—in pleasing, permanent colors 
—non-puckering—tough and long lasting. 


injection-molded Marvinol dolls — soft 
and lifelike to the touch—completely wash- 
able—in realistic, lasting color tones—so 
flexible and abrasion-resistant, they're 
practically indestructible. 
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injection-molded Marvinol dog collars, 
leashes, and handle-bar grips—weather- 
and perspiration-proof—resistant to chemi- 
cals—lastingly colorful—shock-absorbent— 
permanently odor-free—strong enough to 
hold a tiger. 


Marvinol vinyl-to-metal laminates — 
(Marvibond process developed by Nauga- 
tuck— pat. appl. for) can be crimped, 
drawn, embossed—more chemical- and 
abrasion-resistant than galvanized steel— 
can be given any color. 


Tough Marvinol chemical pipe — highly 
resistant to most organic and inorganic 
chemicals — lightweight — unbothered by 
weather—translucent or opaque—can be 
threaded or heat welded—fittings injec- 
tion molded—extremely impact-resistant. 


Profitable Marvinol properties include. 


@ outstanding heat and light stability 
@ unusual dryness and toughness 

@ extremely high chemical resistance 
@ excellent tear and tensile strength 
@ great general durability 


@ ease of calendering, extrusion, casting, 
slush or injection molding, expanding or 
foaming on standard plastics equipment. 


Marvinol viny] resins are available in a wide 
range of molecular weights—in a range of 
property combinations to meet a wide vo- 
riety of vinyl end-product applications, flexi- 
ble and rigid. 

There are new Marvinol resins for dry 
blend extrusion—dispersion grades for mak- 
ing plastisols and organisols by conventional 
milling or “stir-in — rigid compounds for 
every conceivable rigid use. 

Among Marvinol's choice properties you'll 
find — toughness that meets or excels any 
other vinyl compound—high gloss—low tem- 
perature flexibility — easy processing and 
higher production rates — complete lack of 
“fish eyes” in film and sheeting. 

Marvinol vinyls have proved their advan- 
tages in such products as... 

rainwear... shower curtains . . . luggage 
... ice buckets ... draperies . . . extruded 
chemical pipe . . . wire and cable cover- 
ing ... upholstery . . . shoe welting... 
wall coverings and floor tiles . . . garden 
hose . . . window shades . . . protective 
sprays . . . vinyl-metal laminates and 
hundreds more. 
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auto teps—tough, colorful, durable— Marvibond building panels and office partitions 
-asily \cleaned—economical to unusually tough and abrgsion-resistant—in light-fast, 
mnt to tot and chemical attack— permanent colors—textured or plain surfaces, flat or 
ired finishes. embossed sheeting—pleagant to the touch— 


easily, safely cleaned. 
and tear-resistant—clear or in 
light-fast colors—flexible over a wide 
lude temperature range—waterproof 
' —appealing to the touch 


convertible 


w 


extruded film—thin yet extremely tough 


book bindings—in any color or texture—tear 


WHY al OT and abrasion-resistant—stainproof—soft 
and luxurious in appearance cleaned. 
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thermal artd acoustical insulation—highly efficient—expanded or die 
cut to form—é@xtremely tough and durable—lightweight—non- 
for absorbent—in a¥ractive, smooth finishes. 
coatings for work gloves/resistant to cuts, tears, 
and abrasion—non-slip sugface—unharmed by 
ou i chemicals—in eye-appealjng, lasting colors. 
/ 
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These are but a few of the thousands of fine products suggested by Marvinol’s 
valuable combination of properties—products that can be made easier, 

and faster, finer. Why not consider Marvinol for these or whatever products you 
are interested in? And discuss the possibilities with us. We will be glad to 
send you full technical data on the resins available, together with 

whatever technical assistance you may require. 








VIBRIN 


polyesters for reinforced plastics 


Reinforced Vibrin auto bodies are dent- 
proof, rustproof —extremely light — have 
amazing impact strength—require no costly 
dies for manufacture—offer new flexibility 
of design. 


Vibrin window panels are hurricane- 
proof—lighter than glass—in permanent, 
clear-through colors—give soft diffused 
light without heat. 


Vibrin concrete spray seals against water 
—prevents dusting and flaking — resists 
most chemicals—is attractively colored— 
easily applied—gives a tough, glossy, 
abrasion-resistant surface. 


Reinforced Vibrin truck trailer bodies are 
stronger by weight than steel—never need 
painting—transmit light—won’t warp or 
rc*—save hundreds of pounds. 


Vibrin boat hulls are leakproof, rotproof, 
rustproof—never need caulking or paint- 
ing—are unharmed by salt water or min- 
ute sea organisms—lightweight—resist the 
hardest impacts. 


Vibrin building panels form house siding, 
jalousies, canopies, inside doors, parti- 
tions, and shower stall —translucent and 
opaque — give light without heat — com- 
pletely weatherproof, almost indestructible. 


Valuable reinforced Vibrin 
properties include... 


@ strength greater than steel by weight 

@ dentproof—rustproof—rotproof 

@ lighter than aluminum 

@ easily formed—without pressure or heat 


@ translucent or opaque—in permanent, built 
in colors 


@ highly resistant to abrasion and chemicals 


One of the most versatile of all plastic ma 
terials, thermosetting Vibrin polyesters are 
available in a wide range of types, for mold- 
ing, laminating, impregnating — application 
by spraying, spreading, roller coating, or 
brushing. 

Particularly valuable when reinforced with 
glass fibers, paper, nylon, or mineral fillers, 
Vibrin polyester resins are steadily replac- 
ing wood and metals in an amazingly wide 
variety of structural applications. And the 
realization of Vibrin’s potentialities has only 
begun. 

There are Vibrin formulations that with- 
stand heat up to 500° F—most can be made 
self-extinguishing—all provide good electrical 
and sound insulation. Vibrin is also noted for 
its rapid cure, great dimensional stability, 
low water absorption, and resistance to the 
ravages of weather. 

Vibrin polyesters have already proved 
their unique advantages in such producis 
or 


. sinks and tubs... 
. struc: 


building panels. . 
heavy-duty pipe . . . furniture .. 
tural aircraft parts .. . doors . . . window 
panels ... fishing rods . . . helmets... 
radar housings . . . toboggans . . . showe! 
stalls . . . luggage . . . refrigerator liners 
. ++ auto trailers . . . products of many, 
many kinds. 





ever rust or rot—resist street light globes+pyactically vandal-proof—diffuse 
it light—won’'t stain or light effectively—can Je given any built-in color— 
e steam cleaned—are completely weather-sistant—lighter than glass 
educe non-paying load. —can be molded to Any shape. 








delivery baskets—unbrea 
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sterilizable—in permanent, is 
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put VIBRIN’S properties 
to work for you in... 


washing machjne housings —rustprool!—highly 
weight—in smooth, efficient contour 
sound deadening. 





RFD mail boxes that are fust- and corrosion-proof 

in clean, attractive cofitours—completely weather- 
proof—stronger than steg] by weight—in 
pleasing colors. 


These suggestions but hint at the practically unlimited possibilities 
product improvement offered by Vibrin. From protective coatings for: virr 
pools to tough structural housings for supersonic aircraft, Bia. 
Vibrin provides properties unmatched by any other type of materia 
Why not see what Vibrin can do for you? We'll be glad to furnish fa os 
data on Vibrin, together with expert assistance on particular applicats 











KRALASTIC 


rubber-resins 


Kralastic mower wheels—bounce ten feet 
high off concrete, unharmed — colored 
clear-through—won't chip, stain, rust, or 
corrode—and are self-lubricating. 


Kralastic meter covers-tough enough to 
support whole weight of meter at hinge— 
won't warp, shrink, or swell—unbothered 
by weather—‘srd the weight of previous 
material—reproduce maker's name cleanly 
and clearly. 


Kralastic water softener valves— will 
never rust or corrode—allow great simpli- 
fication of design—won't “sweat’—have 
great dimensional stability, retain close 
tolerances. 


Kralastic safety helmets have excellent 
shock resistance even at extremely low 
temperatures—are lightweight — non-con- 
ductive of electricity — with built-in color — 
resist chemicals and weather. 


Kralestic pipe and fittings—rustproof—impervious to electrolytic cor- 
rosion—unharmed by water, brine, oil, natural gas—extremely tough 
over a wide temperature range — snakeable — lightweight — easily 


threaded or solvent welded. 


Among Kralastic’s many valuable 
properties are... 


@ outstanding toughness and rigidity—over q 
wide temperature range 


@ wide degree of hardness or flexibility 
@ excellent dimensional stability 


@ high resistance to corrosion and many 
chemicals 


@ low pound-volume cost (sp. gr. 1.05) 


@ workability—can be sawed, sanded, nailed, 
bolted, riveted, drilled, planed, threaded, 
tapped, polished 


@ designed for extrusion, and injection mold- 
ing—by standard techniques on conven- 
tional equipment 


Kralastic—a rubber-resin blend—offers good 
electrical properties, high tensile strength, 
and resistance to salt water and weathering. 
Kralastic products have a warm feeling (low 
thermal conductivity), and can be made ina 
range of light-fast colors. 

What's more, Kralastic can be molded into 
complex and detailed forms—with excellent 
mold reproduction and great strength in thin 
sections. 


Kralastic resins have proved their advan- 
tages in such products as... 


Chemical, oil, gas and water pipe... 
electrical conduits . . . tool handles... 
textile end caps, quills, and bobbins... 
instrument parts .. . display cases... 
valves and lawn sprinklers . . . and a 
host of other tough applications. 








tourad bannisters and handrails toilet seats in clean, integyal colors—with outstanding 
nt tatouch—richly, hinge strength—lightweigft—resistant to chemicals and 
red-\non-splintering—never cleaning solutions—non-wWarping and non-splintering. 
polis\ing—unbothered by 
xtion, most chemicals, extremely 
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gears and pulleys —extremely impact- 
resistant—non-corroding—practically 
friction-free—lightweight—with great 
dimensional stability—highly abrasion- 
resistant. 


door and window sills —non-rusting, non- 
rotting, non-corroding—per tly colored 


highly abrasionresistant—properly resilient 
—weather-resistant—won't warp, shrink, 


swell or splinter. 





put KRALASTIC 
fo work for you in... 


exterior @gd interior lighting fixtures—natural insulators— 
dimensionally stable—unharmed by weather—won't stain, rust, rot, or 
corrode—in cléqn, lasting colors—in graceful designs impossible 
mail boxes—tough and ifnpact-resistant—attractively with metal. 
and permanently coloref—weatherproof—non- 
staining—easily molded fo simple, appealing designs 
non-warping—and fir¢é retardant. 








Literally thousands of promising applications await Kralastic. 

With its unique combination of hardness and toughness, it offers exciting 
new possibilities not only in the replacement of wood and metal, but 

of other plastic materials as well. 

Why not take advantage of the singular chance for profit this 
exceptional plastic material offers? Let us know of any applications you 
may be interested in. We'll gladly supply full technical data and 
any assistance you may need. 














Half a century of experience in the development, 
production, and application of chemical materials, puts 
Naugatuck Chemical in an excellent position to serve you. 


Its achievements in the fields of synthetic rubber, latices, 
agricultural chemicals, and rubber chemicals—as well as in the 
development and application of plastics — provide a broad 
background of knowledge that may prove invaluable to you in your 
selection and application of plastics. 


In keeping with the demand for its products, Naugatuck has 
recently doubled the capacity of its modern Marvinol plant at 
Painesville, Ohio. It has opened a new plastic resins distribution and 
technical service center at Los Angeles, California. And Kralastic 
production facilities at Baton Rouge, Louisiana, are now being 
tripled. Millions are being spent to assure you of a fast, dependable 
supply of the finest resins modern science can produce. 





With one of the world’s most complete and best-staffed 
customer service laboratories — three distinct lines of quality 
plastic resins —a network of experience in many fields — 
and a sound policy of development not only of plastic 
resins, but of plastic applications, Naugatuck Chemical 
invites you to take advantage of its services. 


Why not? 





Write, wire or phone 


Naugatuck Chemical 


Division of United States Rubber Company 
2 Elm Street, Naugatuck, Connecticut 








Adhesives 


by R. K. HUMKE* 
broad and elementary 
tion, an adhesive is any 
nee used in promoting and 
ng a bond between two 
To function, an adhesive 
md to both mating surfaces 
specific adhesion (molecu- 
wction), through mechanical 
ng (penetration of tendrils in 
f porous surfaces), or through 
(partial dissolution of both 
surfaces in the adhesive or 
ts solvent vehicle). Total strength 
f a bond is dependent upon a com- 
ination of the forces in effect at the 
interfaces of adhesive and adherend 
(adhesion) and those that hold the 
idhesive together internally (cohe- 
Although not all existing 
heories on the mechanics of adhe- 
1 are in complete agreement, it is 
rather generally accepted that bonds 
produced between adhesive com- 
pounds and impermeable, insoluble 
surfaces are caused by intermolecu- 
lar forces (specific adhesion) rather 
1 by mechanical anchoring. 
From relatively simple and non- 
ritical operations like attaching or- 
naments to building columns, as de- 
scribed in ancient historical records, 
the use of adhesives has advanced 
to the place where primary struc- 
tural assemblies of metals requiring 
shear strengths up to 4000 p.s.i. are 
being designed around these ma- 
terials. One recent survey indicates 
that the production of synthetic resin 
based adhesives alone will reach 
280,000,000 Ib. per year by 1955. 
Some inherent advantages which 
have brought about the use of ad- 
hesives in preference to mechanical 
fasteners for many assemblies are: 
1) applicability to almost all types 
of solid structural materials, includ- 
ing those not adaptable to welding, 
soldering, bolting, or riveting opera- 
tions; 2) uniform distribution of 
Stress over entire faying surface; 
3) lower weight factor, because use 
of lighter structural materials is al- 
lowed: 4) smoother contours, by 
elimination of gaps, voids, or pro- 
truding fasteners; 5) possibility of 
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Adhesives 


fabricating complex shapes that 
might not be feasible with mechani- 
cal means; 6) additional sealing func- 
tion against pressure differentials, 
moisture, and dust; the dry film also 
provides in some cases desirable in- 
sulation against thermal, electrical, 
and galvanic effects; 7) flexibility of 
adaptability 
to simplification of assembly line 
production steps. 

There are recognized limitations 
of adhesive bonding. 1) Adhesion 


application process, i.e., 


with any given compound is usually 
best for certain combinations of sur- 
faces, application methods, and serv- 
ice conditions. No truly general- 
purpose adhesives exist; but rather 
formulations must be tailor-made to 
meet requirements of a given indus- 
try or production processes related 
to it. 2) The bond does not reach full 
strength instantaneously, as in the 
case of spot-welding. Even those ad- 
hesives with highest wet strength 
require some setting time before 
handling or service. 3) There is a 
limit on the heat resistance of the 
bond because of the organic nature 
of most adhesives, although develop- 
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ments of the last few years have 
raised critical temperatures appre- 
ciably. 
Bonding Methods 
Adhesives can be classified ac- 
cording to the manner in which they 
set to form a bond. 
Air-drying—The bonding agents 
are either dissolved or dispersed in 
a liquid vehicle, which produces a 
suitable consistency for application. 
The vehicle must be dissipated be- 
fore full strength of bond is attained. 
Most natural rubber or elastomer 
based adhesives are of this type. 
Chemical-curing—These require 
addition of a catalyst or accelerator 
to effect a cure. They often contain 
no volatile constituents and usually 
cure equally well whether or not 
exposed to air, thus being suitable 
for use between impervious surfaces. 
Some epoxy and polysulfide com- 
pounds fit into this category. Those 
that set most rapidly at room tem- 
perature have extremely — short 
working life after addition of cata- 
lyst or accelerator. In most cases 
rate of cure is accelerated by heat. 
Heat-curing—Definite periods of 
cure above room temperature are 
required to develop full bond 
strength in compounds of this type. 
Some are classified as intermediate 
temperature setting (87 to 210° F.) 


Urea-formaldehyde adhesive is used for bonding plywood floor to beams of house 
trailer. Adhesive is applied to beams by roller; cure takes place in dielectric oven (left) 
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and are usually prepared as two- 
part, formulations for 
storage stability reasons; others in 
the high-temperature setting range 
(210 to 350° F.) are often of one- 
part composition. Certain combina- 


catalyzed 


tions of elastomer and synthetic res- 
ins, particularly those of neoprene or 
nitrile rubber with phenolic resins, 
provide moderate bond strength 
without heat-curing, but show 
markedly improved strengths after 
additional exposure to elevated tem- 
peratures. After attaining a complete 
set, both the heat-curing and the 
chemical-curing types are relatively 
infusible and insoluble, as compared 
to their uncured state. 

Hot-melt or fusible—Another 
group of products requires heat to 
fuse and produce wetting of mating 
surfaces, although continued heat- 
ing after bond completion may or 
may not be required to develop full 
strength, depending on whether the 
prime constituent is thermosetting 
or thermoplastic. Film adhesives are 
the notable example of this type and 
are provided either in free film form 
or with supporting carriers of paper, 
cloth, glass-fiber, or metal foil. 

Permanently tacky or plastic— 
These are semi-solid materials that 
require only contact or low pressure 
to form temporary or low-strength 


bonds. 


Elastomeric Adhesives 

Inherent flexibility and ability to 
absorb thermal shock, as well as 
adaptability to many combinations 
of surfaces, make this general group 
of adhesives useful in a wide vari- 
ety of industrial applications. 

Natural rubber—This type of 
product is primarily used in the form 
of the natural latex from rubber- 
producing trees, stabilized to retard 
coagulation. The latex is sometimes 
modified with artificial dispersions 
of elastomers. It is preferred in the 
cloth-backing industry because of 
light color and flexibility, and is also 
used in paper-leather lamination 
and related applications in the shoe 
industry. 

Reclaimed natural rubber—Be- 
cause of characteristic advantages 
of low cost, good physical proper- 
ties, wide tack range, tolerance of 
surface preparation, and high wet- 
strength, these are the most widely 
used of the rubber based adhesives. 
Most common source of supply is 
from automobile tire carcasses al- 
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though lighter colored varieties are 
obtained from tire tubes and other 
selected natural rubber scrap. 

GR-S synthetic rubber—The buta- 
diene-styrene copolymers provide 
materials similar to natural rubber 
in compounding characteristics, 
elasticity, strength, and lack of oil 
resistance. Water dispersions of this 
base are favored in the cloth-back- 
ing industry because of light color 
and non-staining qualities. Solvent 
types provide relatively wide tack 
ranges and adequate strengths to 
make them useful in the lamination 
and installation of insulation mate- 
rials and trim fabrics. They also pro- 
vide one of the types of bases used 
in making pressure-sensitive formu- 
lation. 

Butyl—This term designates co- 
polymers of isobutylene and _ iso- 
prene used in some solvent and 
water-dispersed adhesives employed 
in operations where long tack range 
and low strength bonds of trim fab- 
rics, paper, or insulation materials 
are required. 

Polychloroprene—Better known as 
neoprene, this type elastomer pro- 
duces adhesives with high resist- 
ance to aliphatic solvents, acids, al- 
kalies, heat, and sunlight. Neoprene 
also provides strong bonds between 
most synthetic rubbers and metals. 
Very high immediate bond strength, 
good heat resistance, and low flow 
are characteristics of combinations 
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of neoprene rubber with th 
ting resins. 

Nitrile—Also known as 
rubbers, these copolymers ©! buta- 
diene and acrylonitrile prod ice ad- 
hesives with characteristically high 
strength, excellent aging properties 
and good chemical resistance, jn. 
cluding resistance to aliphatic and 
aromatic solvents, and to most plas- 
ticizers that cause bond failure of 
other adhesives. These adhesives are 
especially suited to bonding syn- 
thetic rubber stocks to metal 

Polysulfide—Better known as Thi- 
okol, these compounds, when cured 
are virtually unaffected by aliphati: 
or aromatic solvents, and they re- 
tain flexibility and shock resistance 
at extremely low temperatures 
Flow characteristics, odor, and high 
relative cost limit their use as ad- 
hesives to very specialized applica- 
tions. High-performance sealers of 
this base, however, are .widely used 
for aircraft and marine requirements 

Silicone—Compounds of this base 
have remarkable stability through 
a wide temperature range. Chief 
limitations in present use are their 
high-temperature cure, 
to aliphatic and aromatic fuels, and 
relatively high cost. 

Cyclized rubber and chlorinated 
rubber—Formed from _ chemical 
treatment of natural rubber, these 
compounds were the first of the out- 
standing rubber to metal adhesives 


10set- 


na N 


sensitivity 


Synthetic resin adhesives are widely used in producing strong, durable laminated tim- 
bers. Wood plies in boat keel (above) are held by screw clamps during cure 


Resins and Molding Compounds 





used in specialized ap- 
here their characteris- 
ss, heat resistance, and 
sistance are of value. 


Thermoplastic Adhesives 


se derivatives—The cellu- 
such as cellulose nitrate, 


Cellul 
d acetate butyrate, are 

1 in adhesives for bonding 

s of molded thermoplas- 
articles, particularly the 

types. Their characteristic 

to paper, textiles, wood, 

lass, and ceramics has also 

m popular as household 
Acrylics The methacrylate 
_ ethyl, n-butyl, and isobu- 
resins find common application 
idhesives for bonding rigid pieces 
lics. Copolymerization with 
acrylate produces improved 
sibility, providing alhesives suit- 
ble for leather, textiles, paper, and 
umics. Ethyl acrylates are also 
sed in pressure-sensitive adhesives. 
Vinyls—In general, the vinyl ad- 
esives are favored for high speed 
vackaging and cellophane bag-form- 
g operations because of their rapid 
setting characteristics. The emulsion 
types are also relatively free from 
taste and odor, making them par- 
ilarly useful in the packaging of 
food. Polyvinyl acetates are the most 
ersatile, forming strong bonds with 
vood, paper, leather, textiles, metals, 
and some plastics and rubbers. Vinyl 


hloride-acetate copolymers pro- 


Meto! stiffeners are bonded to the metal skin of a bomber with syn- 
thetic resin adhesives. After thorough cleaning of all surfaces (left, 
above) an adhesive is applied by spraying (right, above). After the 


Adhesives 


duce adhesives with better water 
and chemical resistance than the 
acetates themselves. Polyvinyl bu- 
tyral resins is the standard adhesive 
currently used in laminating safety 
glass. The copolymers of vinylidene 
chloride-vinyl chloride also find 
long-term 
resistance to solvents at low tem- 
perature is a requisite. 
Polyesters—In 
general-purpose 


specialized use where 


many types of 
adhesives, the 
phthalic and maleic acid esters of 
polyalcohols such as glycerol and 
ethylene glycol have been used suc- 
cessfully. Some _pressure-sensitive 
adhesive compositions also employ 
these resins. 

Styrenes—Styrene is sometimes 
copolymerized with other resin- 
forming monomers to produce adhe- 
sives with desirable electrical prop- 
erties. 


Thermosetting Adhesives 

Phenol-formaldehyde—These res- 
ins form the basis of some of the old- 
est synthetic resin adhesives and are 
still the standard of durability for 
wood-to-wood bonding agents. Their 
high-strength, water-resistance, and 
resistance to attack by fungi have 
caused them to outlast many wooden 
structures to which they have been 
applied. They are used principally 
in the manufacture of plywood, 
where heat can be introduced to ef- 
fect cure. Some acid-catalyzed for- 
mulations capable of room-tempera- 
ture cure are available, but their use 


requires careful control to avoid de- 
terioration of the wood itself. 
Urea-formaldehyde—Use of these 
resins has been extensive in the 
manufacturer of furniture, plywood, 
paper cartons, and other products 
that do not require a high degree of 
moisture and heat resistance. They 
have advantages of cost and color, 
are easily mixed and handled, and 
may be cured with or without heat. 
Resorcinol-formaldehyde — These 
resins produce the most expensive 
of the wood adhesives in common 
use. Because they are more reactive 
than phenol resins, they will cure at 
room temperatures; when fully 
cured, they are as durable as phenol- 
ics. This makes it possible to use 
them in constructing large assem- 
blies that cannot be heat-molded 
feasibly but must see service under 
severe exposure conditions. 
Melamine-formaldehyde — Adhe- 
sives prepared from these thermo- 
setting resins combine the advan- 
tages of the color characteristics of 
the ureas with the durability of the 
phenol and resorcinol types; they 
are intermediate in cost between the 
latter two materials. Acid catalysts 
and intermediate curing tempera- 
tures are required in their use. 
Vegetable and proteinaceous types 
—Many conventional adhesive com- 
pounds are formulated from casein, 
blood albumin, soluble dried blood, 
animal glue, soyabean flour, zein, 
starches, dextrin, shellac, asphalt, 
rosin, and other natural oils and 


sprayed adhesive has air dried, another bonding material in form of 
a dry film backed with nylon cloth is applied with the metal stiffen- 
ers in position. The assembly is then cured in a holding fixture 
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resins. Most of these products have 
in common the advantages of simple 
mixing and handling, as well as ease 
of application. Their performance 
properties are not suitable for ex- 
treme conditions of exposure, but 
are adequate for many applications 
involving bonding of paper, wood, 
and other materials that will be sub- 
jected only to mild conditions of ex- 
posure. In many cases, modifications 
with elastomers and other materials 
have produced improved durability. 


General Considerations 

In design and preparation of sur- 
faces for adhesive bonding, there are 
several factors that must be con- 
sidered. 

Type of joint—If possible, the 
joint should be loaded in shear. Any 
loads tending to peel the film from 
the bonding surfaces should be 
avoided. 

Dimensions of joint—The joint 
should be designed to give the larg- 
est possible bonding area. Amount 
of overlap area is important, but 
width of the over-lapped surface is 
the more critical dimension. 

Film thickness—In general, the 
adhesive layer should be kept as thin 
as possible, but must be sufficiently 
thick to eliminate possibility of a 
starved joint. With mating surfaces 
kept within reasonable tolerances 
and prepared to a uniform degree of 
smoothness, film thicknesses within 
the range of 2 to 6 mils are em- 
ployed on impervious surfaces. They 
must be thicker in proportion to the 
porosity of other types of surfaces. 

In most applications, especially 
those where the bond is dependent 
primarily upon specific adhesion 
forces or molecular attraction, the 
strength is proportionately decreased 
by the amount of foreign material 
present between the adhesive and 
adherend. Abrading, sandblasting, 
solvent washing, and chemical clean- 
ing are the common means of sur- 
face preparation found suitable for 
use with most adhesives. Roughen- 
ing of surfaces, where practical, 
serves to increase the actual area of 
the bond, producing in effect some 
degree of mechanical anchorage. 


Recent Developments 
@ A pure phenolic resin (HR360, 
James Lithgow Co), dispersed in al- 
coholic solvents for spraying, will 
bond to any parent metal. It is never 
applied over galvanized or plated 
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surfaces because these are inclined 


to peel during the baking period. It 
is heat resistant and will not melt 
again after polymerization. The 
sprayed plastic has exceptional re- 
sistance to acids and excellent re- 
sistance to mild alkalies. It was 
formulated to furnish higher abra- 
sive resistance. It can be used to 
protect metal against chemical or 
galvanic corrosion, and to protect 
foods, pharmaceutical drugs, vac- 
cines, and biological and bacteriolog- 
ical cultures against contamination. 


@ Based on epoxy resins, a chem- 
ical-resistant cement (Nepozxide, 
Atlas Mineral Products Co.) is now 
furnished as a two-package unit for 
mixing on the job. This product has 
excellent resistance to acids, some 
solvents, and salts at temperatures 
up to 200° F. 


@ A thermosetting epoxy adhesive 
(Armstrong’s A-6, Armstrong Prod- 
ucts Co.) bonds aluminum to alumi- 
num with shear strengths exceeding 
3000 p.s.i. with only contact pressure 
and moderate temperatures. This 
adhesive contains no volatile sol- 
vents to cause shrinkage, foaming, or 
crazing. It maintains its effective- 
ness in tropical climates and during 
rapid temperature changes. 


@ High-temperature resistant, a 
new adhesive (Metlbond 4021, 
Narmco Resins & Coatings Co.) has 
exhibited tensile shear values of ap- 
proximately 2000 p.s.i. at 260° F. 
even after 100 hours. Bonds formu- 
lated with this adhesive have ex- 
hibited room temperature shear 
values of over 4000 p.s.i. after 7 days’ 
immersion in JP-4 jet propulsion 
fuel. 


@ Prepared with an _ especially 
formulated synthetic resin and acry- 
lonitrile type rubber, a synthetic ce- 
ment (Synvar. RC-60A, Synvar 
Corp.) is dissolved in a mixture of 
methyl ethyl ketone and amyl ace- 
tate and can be further diluted with 
either of these solvents or a mixture 
of both. It is usually applied by 
brushing, roller-coating, or spraying 
if sufficiently diluted, and the coat- 
ing then air-dried to evaporate the 
solvent. It is not necessary to apply 
the heat cure immediately. 


@ Water-soluble and_ containing 
about 65% solids, a liquid synthetic 











resin adhesive (Synve LS-A 
Synvar Corp.) has un! j ay 
bility and will cure at tem- 
perature as well as at ek | tem- 


peratures, after mixing about 
10-15% of hardener (RP 


@ A vinyl resin bas liquid 


(Paisley Flush Door hesive 
#2065, Paisley Products, Inc.) , ready 
to use, provides excellent bond and 
good water resistance. Drying time 
may be adjusted and viscosity is uni- 
form. It is suitable for use on ex- 
terior and interior doors and fo; 
mounting Formica, Micarta, or simi- 


lar table top coverings. 


@ A synthetic latex resin emulsion 
(Paisley Laminant #1816, Paisley 
Products, Inc.) is very fast setting, 
and will hold many dissimilar sur- 
faces to each other. It produces a 
fire-resistant film that does not sup- 
port combustion. 


@ Three thermosetting adhesives 
(Carl H. Biggs Co., Inc.) are 100% 
solids resin compounds. They are 
non-porous and used extensively 
for sealing purposes as well as ad- 
hesives. They produce a fungusproof, 
waterproof and pressure-tight seal, 
and can be used in any type of acid 
or alkali. One (Bonding Agent R- 
313) is used for bonding metal and 
all other materials to metal. Another 
(R-318) is similar to the first but 
retains slight flexibility after cure 
The third (R-823) has a lower vis- 


cosity. 


@ A solution adhesive (ARCCO 
C 500, American Resinous Chemi- 
cals Corp.) has been developed for 
bonding Formica and other decora- 
tive surfaces to plywood in the man- 
ufacture of table and counter tops. 
The adhesive is fast drying, cures 
under heat or at room temperature, 
and may be applied by brush, spray, 
or roll coater. Pressure is used to de- 
velop extremely strong bonds. 


@ A. wet laminating adhesive 
(ARCCO C 514, American Resinous 
Chemicals Corp.) gives a very flexi- 
ble film-to-fabric bond. Immediately 
after coating the adhesive on the 
film, the fabric is pressed against the 
wet adhesive by a combining roll. 
The laminated film is then passed 
through an embossing pre-heater or 
organosol-type fusing oven. Another 
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When Chemical- 
clectrical 
‘specs are 


_. for protective 
soutien 
structural and 


component parts 
Check these Advantages of KEL-F° POLYMERS 


CHEMICALLY INERT to all acids, alkalis, ( VARIABLE OPTICAL PROPERTIES... wide 


solvents...inert to metals color range 


WIDE TEMPERATURE UTILITY —minus \ ycep iN HARD, RIGID, SOFT, FLEXIBLE ana 
320°F to plus 390°F 


HIGH IMPACT strength — compressive 
seth ane Caen { READILY MOLDED, FABRICATED, APPLIED 
DIMENSIONALLY STABLE — unaffected by 9 en “aPment 


moisture, age AVAILABLE FROM leading molders, ex- 


NON-FLAMMABLE — non-porous — non-wet- truders and fabricators as film, sheet, rod, 
tubing and as finished products. Available 


dispersion forms to suit application 


ting — fungus — inert 


from Kellogg as molding powders dis- 
HIGH DIELECTRIC properties 


persions, oils, greases and waxes. 


| Applications lilustrate | rolow 

. other chemical process applications include gaskets and seals, test tubes, gauges and 
gauge glasses, machined fittings, pipe and vessel liners; electronic and electrical applica- 
tions embrace all forms of insulation from wire coating to potting; other applications include 
anti-hesive coatings, bearings, instrument parts, medical and surgical equipment and pro- 
sthetic appliances. 


Lower Prices Make Many New Applications Econom 
Fourth important price reduction by Kellogg since the ainianehe introduc- 
tion of “KEL-F” polymers in 1948 cuts the price up to 25% in ton lots, 
42% in small lots. The reduction is made possible by the rapidly expanding 
acceptance of “KEL-F” polymers and economies in Kellogg’s new mass- 
production facilities. Price schedule on request. 


The “KEL-F” trifluorochloroethylene polymer: 
How it would appear, greatly magnified. 

Dark gray indicates chlorine atoms that make 
this polymer unique. 
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Chemical 

Acetic anhydride 
Ammonia, anhy 
Aqua Regio 
Benzene 
Bromine 

n-Buty! Ether 


Carbon Disulfide 


Properties 


Molding qualities 

Transition temperature 
Compression molding temperature 
Compression molding pressure 
Injection molding temperature 
Injection molding pressure 
Compression ratio 

Mold shrinkage 


Specific gravity 
Apparent bulk factor 
Refractive index 


Tensile strength, 77°F. 
24 


Tensile strength (oriented film and fibre) 
Yield strength, 0.2% offset, 77 F. 
Elongation 
Modulus of elasticity, 77°F. 
Tensile 
Flexural 
Compressive 
Compressive strength, 77°F. 
Flexural strength, 77°F. 
158°F. 
Stiffness, #300 NST Grade 
minus 297 °F. 
minus 148°F. 
32°F. 
212°F 
392°F. 
impact strength, Izod, notched, 77°F. 
Outdoor aging, one year 
Rockwell hardness 
Durometer hardness 
Abrasion resistance 
59.9946 gm. heat treated 


57.3753 gm. quenched 


Thermal conductivity 
Thermal conductivity 
Specific heat 
Thermal coefficient of linear expansion 
0° to 20°C. 
20° to 150°C. 
Resistance to heat (continvous) 


Volume resistivity (50%. relative humidity and 25°C.) 
Dielectric strength 


Arc resistance 


Water absorption 
Burning rote 
Effect of sunlight 


Effect on metal inserts 


Machining qualities 
Clarity 
Color possibilities 


Chemical 

Cresol 
3-Dichloroethy! ether 
Diethylenetriamine 
Ethanol, 95% 


Ethylene Chloride 


Hydroflvoric Acid, anhy. 


Hydrogen Peroxide 


D792-48T 


Dp542-42 


D638-46T 
D638-46T 


D638-46T 
D638-46T 


Dp638-46T 
p790-45T 
p695-44T 
p695-44T 
p790-45T 
p790-45T 


p747-46T 
p747-48T 
p747-48T 
p747-48T 
p747-48T 
D256-47T 


p785-48T 
D676-47T 


Fed. Spec. L-P-406-a 
method 1091 
Fed. Spec. L-P-406-a 
method 1091 


D696-44 
D696-44 


D257-46 


D495-42 
p570-42 


FOR MORE 
OPTICAL PR 


COMPLETE 
24 abl: 


ws} 


Chemical 

Naphtha Solvent 
Nitric Acid, fuming 
Perchloric Acid 
Sodium Hydroxide 
Sulfuric Acid 
Toluene 


m-Xylene 


Unit of 


Measure Results 


Excellent 
410-414 
445-500 
500-15,000 
440-580 
5,000-40,00 
2.0 
0.005-0.01 


2.1 
cv. in./Ib. 28.8-91.0 
D 1.43 
psi 4,600-5,700 
psi 460-570 
psi 30,000-50,000 
psi 3640 
5 28-36 


psi 192-226x10 
psi 182x10 

psi 177 -191x10 
psi 32,000-80,000 
psi 8200 

psi 1500 


psi 810x10 
psi 500x10 
psi 250x10 
psi 22,000 
psi 4,500 
ft. Ib./in. of notch 3.62 
No detectable change 
R scale 111-115 
D scale 80 


loss in gm 1000 cycles 0.0048 


loss in gm/1000 cycles 0.0175 


1.44x10* 
0.418 
0.216 


cal/cm?/sec/ C/cm 
btu/ft?/hr/"F/in 
cal/gm/°C 


4.5x10 ‘ 
7x10°' 
390 


ohm-cm 1.2x10"" 
short-time Ve” 530 
v/mil 
Step by step Vs” 390 
v/mil 
Step by step 0.005” 5000 
v/mil 
sec. > 360 
% 0.00 
Nil 
None 


in/in/°C. 
in/in/°C. 


Inert 


Excellent 
Transparent fo translucent 
Unlimited 


TRICAL, MECHANICAL AND 
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f KEL-F is tough enough 

s pressure filtration of 
lizing or organic solvent 
peratures up to 300 F 
ls./min./sq. ft 


such as this in- 

rectifier, are tougher and 
nt when insulated with 
lastic. High dielectric and 
sr absorption permits use of 


less insulation. 


in casting 
abrasive xy resins... KEL-F 
plastic | s mold costs; increases 
mold life vers higher product pre- 
cision wi machining; provides 
damage-f; ‘lease of complex parts 


for pharmaceuticals process- 
ing with tough inert coating of KEL-F 
liminates contamination. Solids can’t 
stick to smooth, chip-proof coating 
makes thorough cleaning simple. 


permit corrosives shipment 
in ordinary, uniform-size drums. Re- 
usable, inert to chemicals, including 
aqua regia...won’t age...stand rough 
handling ...cost a fraction of special 
drums. 


are unbreakable under 
high shock loads, remain transparent 
in contact with highly corrosive ma- 
terials. Dimensionally stable in con- 
tact with lubricants at extreme temper- 
atures, they serve as their own gaskets. 


inert to acids, 
alkalis, solvents and violent oxidants, 


give long service without contamina- 
tion. Freedom from permanent 
“‘stretch”’ permits continuous, efficient 
operation. 


is ideal for totally- 
enclosed or “hot” wiring jobs, insula- 
tion remaining stable up to 400°F. 
High dielectric strength, low loss 
under high humidity. Inert to highly 
corrosive chemicals. Non-flammable. 


with inserts of KEL-F plastic 
stay tight on fuming nitric acid lines, 
stand heavy shock loads, thermal cycl- 
ing, withoutcracking. Plastic’s excellent 
memory keeps fasteners tight, protect 
threads from corrosion damage. 
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KEL-F Polymer . . . Unique, Versatile Mat 


...-Has gained wide acceptance by meeting 









at 450°F to 650°F temperatures 











critical “specs” here other materi i y abDie, una 
, erials have plastic is dime iona stab ; 
w . : ns f by 
: ae Designers and engineers find it con- moisture and is po 5 ee oh 
TRIFI vord venient and economically sound as well as drilled, stam ped polished or : 
’ grour 


technically superior for most critical and semi- 
critical applications. 
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of te Fluid dispersions are i ’ 

Pico trifluorochloroethylene polymers are spray or dip-coating for prc send a +e: ty 
* o » compression, transfer and injection protective coatings. Finish eed — 

molded; using standard equipment operating © per ng — 






the properties of KEL-F polymer. 


Full-Scale Research and Applications Laho 


With the buildin 
g of the new KEL-F polymer 
aac : Present group of - i 
— ee _~ development and applica- Seve, peokisans eam Ago — 
Hes ser ey expanded. fabricators and end-product users 4 mokden, 
production moldin pes apparatus and gated under controlled conditions Mais, 
Gaik can tence . a oe teamed for the economical utilization of unic “ = 
sate anal enema sta 4, re renee scien- carbon properties are studied Reseaved = 
jans...to work exclusively on ffici : , Oved, more 
as. tonal ; eMcient production methods fo : 
p= Be raed Raggy at fluoro- cators are developed and wud Peacett 
--- developing improved sign and + a 
methods of fabrication and new uses for the . Penienannnargenannatvinreatiaans 
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Standard PRODUCTS | “Stock” MATERIALS | Basic KEL-I 










of KEL-F plastic available: of KEL-F plastic available: fluorocarbons available: 
tat : : * POWDER 
by KEL-F plastic is available in a e Molded Sheets MOLDING W : s - 
CARBON ide variety of standard elec- Thickness—1/64” to 42" (In High or Low Density Powder) 
TIC = y j, Diameter—in disc form to 60’ lasticized 
pus trical and electronic compon- Unplasticized 
ents; chemical fittings and seals; sa Molded Rod 4” #300... For high temperature service 
bags and containers; porous Length to 12”--24” #210... For less severe temperatures 
filter media; and many other © Extruded Strip Plasticized 
forms for varied industrial use. Thideneee~O00" 00 0128" 4 P25 siniinhliliien, 
Width—2” to 4” , and toughness 
Moldin Fabricating Length—te specification (Other plasticized compositions to order 
g, e Extruded Wire Coatings © DISPERSIONS 


and Coating Services To Specification N-1_. Routine spray and dip coating 
; Rod NW-25 Fl dily at 
Available Throughout | ° &tuied Rot se ee 
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a © OILS, WAXES and GREASES 
Di —up to 2” ee 
More than 80 companies are Wall thickness—to specification #3 Medium Oil 
now qualified to render design- Length—to specification #10 Heavy Oil 
ing services and to manufacture @ Thin Film - = Wavy Oil (pour point ve 
i EXTRUDED AS LAY-FLAT TUBING) Hard Wax at 
products of KEL-F plastics. Thickness—.002” to .010” (Greases compounded to order) 
—_ Width—lay-flat up to 20” 
Ask for “BUYERS GUIDE” listing | (Total width to 40”) | Order from— 
TRIFLUORO these sources of supply and | Ask for “BUYERS GUIDE” > CHEMICAL MANUFA NC 
— | The M. W. Kell 
| 


listing sources of supply 
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principal products and services. 


> 3 
-« 


Bulletin #1-3. 







ectrical, Chemical 

Bulletin #2 Mechanical mt, = 
u #2-10-50 Modificati 

jon of Properti 

Heat Treatment eit 


Bulletin #3-10-50 Mciding Techni 
Bulletin # 4-10-50 ee” mes; 


Bulletin #5-1-52 Properties of Oils (Plasticizers) 
Greases and Waxes ; 
ALSO: Detailed application reports of prod 
Processes in the electrical, chemical, and ce na 
fields, which utilize KEL-F plastic are available. 
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MUEHLSTEIN 
Vinyl 


Reprocessed 
. 
Reground 
7 
Film and Sheeting 
Cutting Scrap 
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Misc. General Purpose 
Low Cost Extenders 





POLYSTYRENE 


Call on Muehlstein for the best 
deal in Polystyrene. We reprocess it 
. . custom color it . . . and regrind it 
to your specification. In addition, we 
buy and sell all grades of general purpose 
Polystyrene. Our modern laboratories and 
plant facilities assure you top quality 
reprocessed colors including custom coloring. If 
you have a special problem, take advantage of our knowledge. 
technical “know-how” and our up-to-date laboratories today. 


NOTE: We offer top prices for distressed inventories of molded parts, 
purgings and all thermoplastic materials. 


WE BUY, SELL AND CUSTOM REPROCESS 


*MIUCEHLSTEIN <<. 


60 EAST 42nd STREET, NEW YORK 17, N ¥ 


REGIONAL OFFICES: Akron Chicago Boston Los Angeles Memphis WAREHOUSES: Akron Chicago Boston Los Angeles Jersey City 
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* your convenience we My 
carry a full line of sizes, colors 
and thicknesses in the nation’s 
largest stockpile of plastic 
materials ... 


SHEETS, RODS & TUBES / 
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Don’t hesitate to call on us for 


all your Plastic requirements. Our 
ree 


s,oeus 


stock is plentiful and prices fair — 
our service speedy. 


Send for Catalog EM-1 
“PLASTICS FOR INDUSTRY” 


piel 
WM AHH 


PENDABLE SOURCE” 
Lda ‘CUT TO Size 7 1! wi ’/e/(PRECISION FABRICATION 
Ss ,ee EXPORT ‘DEPARTMENT 


M/ftp, yt 


COMMERCIAL PLASTICS 


AND SUPPLY CORPORATION ——— 


630 Broa Broadway,N.Y.12,N.Y.- GRamercy 7-5000 
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wet laminating adhesiy 
C 521) gives a stronge) 
less flexible bond. 


@ An_ emulsion-type 

(ARCCO 1294-31L, Am: 

inous Chemicals Corp.) j: 
rials that otherwise wou! 
be bonded with heat- 
hesives. It is used for adh« abra- 
sive papers and fabrics to buffing 
wheels, leather to Neolite belting 
leather to leather, leather t 
plastic film to paper and y 
other applications where strong 
heat-resistant bonds are needed. 
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PL_ASKON 3 Polyester Resins .. . first in the field 


Manufacturers of furniture, automobile bodies, 
boats and hundreds of other products are turning 
to PLASKON Polyester resins. Where strength, di- 
mensional stability, and resistance to weather and 
chemicals are required, they have found PLASKON 
Polyesters to be unsurpassed. 


High strength and dimensional stability 
These resins, (reinforced with glass fibers) have 


the high strength-to-weight ratio necessary in ap- 
plications such as aircraft parts, automobile bodies, 
boats and architectural structures. Low-cost rein- 
forced polyester resin jigs, fixtures and dies have 
great dimensional stability. 


Good chemical and weather resistance 

PLASKON Polyester resins offer high resistance to 
weather conditions and most solvents. The out- 
standing weather resistance plus light stability 
makes PLASKON Polyester 9404 a natural choice in 
the manufacture of colored translucent sheeting, 
(corrugated and flat) for sky-lights, roofing and 
awnings. 


Write for technical data sheets on any of the following: 


PLASKON 911—Rigid type, containing dially! phthalate. 
High viscosity and lack of odorous volatile constituents 
make this resin well suited for hand layup work of a pre- 
cision nature employing fiber glass fabric. 


PLASKON 920—Rigid type, containing dially! phthalate. 
Suited to impregnation and lamination of fiber glass ma- 
terials where a lower viscosity resin without volatile con- 
stituents is required. Widely used in the emulsified form as 
mat or preform binder. 


PLASKON 941-—Rigid type, containing styrene. Relatively 
low viscosity makes this resin especially suitable for |am- 
inating, preforming, match-metal molding and casting 
operations. 


PLASKON 942-Rigid type, containing styrene. Suited to 
laminating and match-metal molding operations where a 
higher resin content indicates the choice of a resin of inter- 
mediate viscosity. 


PLASKON 943—Rigid type, substantially the same as 
PLASKON Resins 941 and 942 except for viscosity. Used 
primarily as a base dilutable with styrene to any vis- 
cosity, or as a blending agent to raise the viscosity of 


Excellent electrical insulating properties 

The excellent insulating characteristics of PLAS- 
KON Polyester resins make them suitable for elec- 
trical sheeting and supports for electronic housings. 


Molders find PLASKON Polyesters easy to handle 


PLASKON Polyester resins can be cured at room 
or elevated temperatures... cure cycles as short as 1 
minute can be employed in certain moldings. And 
low pressures are possible because polyesters cure 
without the production of volatile by-products. 


For further information on PLASKON Plastics and 
Resins, address BARRETT DIVISION, Allied 
Chemical & Dye Corporation, 40 Rector Street, 


New York 6, N. Y. HAnover 2-7300. 


other resins. 


PLASKON 951 —Rigid type resin, containing styrene. Low 
viscosity makes it suited to the more difficult impregnat- 
ing applications. Other features favor its use as a casting 
or electrical imbedment resin. 


PLASKON 9404—Rigid type, containing styrene. Medium 
viscosity, excellent light stability, improved weathering 
resistance. Finds volume use in corrugated and transiucent 
sheet. 


PLASKON 9406—Rigid type, low viscosity, specifically de- 
signed for use in low temperature curing operation. 


PLASKON 9500—Resilient type, containing styrene. Resili- 
ency gives resin greater impact strength than rigid types. 
Warping is minimized. Excellent for color coating where 
high-quality surface characteristics are required. 


PLASKON 9600—Fiexible polyester containing styrene. Su- 
perior in “‘gel”’ coats, improves tensile properties of mold- 
ings, improves impact properties and improves casting 
procedures. May be blended with other PLASKON Resins 
which contain styrene. 
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we are pleased to announce 


the formation of 


—PLASTICS SERVICE, INC. 


1145 W. Fulton Mkt., Chicago 7, Illinois e 


Monroe 6-6506 





FOR THE PURPOSE OF Manufacturing and reprocessing: 


Styrene 


Butyrate Ethyl Cellulose 


Pearlescent Styrene 


Acetate 


Polyethylene Acrylic 

















PRE-IMPREGNATED 
LAMINATING STOCKS 


custom prepared for your application 


PAPER impregnated 
: PHENOLICS 
with 


SYNTHETIC FIBER CLOTHS MELAMINE 


GLASS CLOTH DIALLYL PHTHALATE 


EPOXY RESIN 





GLASS MAT 
SILICONES* 





POLYESTERS 


*glass cloth only 
for high and low pressure laminating 


U. S. Polymeric’s products are all dry lay up or 
slightly tacky and are fully loaded with resin and 
catalyst, ready for laminating. Write for descrip- 
tive bulletin. 


am. S. POLYMERIC poses 
CHEMICALS, INC. 


P. O. BOX 546 STAMFORD, CONNECTICUT 
Phone 4-7545 
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A reliable Source for 


Granulated and Pelletized 


Plastic Scrap 


© Polyvinyl Chloride 
e Butyrate 


e Polyethylene 


e Styrene e Acetate 


Buying and selling all types of Plastic Scrap 














A. Sehuiman, tnc., Ltd. 
LONDON 
ENGLAND 
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GERMANY 


“A. Schulman Inc: 


SCRAP and VIRGIN 


PLASTICS 


€. ST. LOUIS, ILL 

BOSTON, MASS. 14th & a 
NEW York city | 738 Statler Bids. BRidge 1-532 

AKRON, OHIO @ 53 East 34th st | L!berty 2-2717 

790 E. Tall- fwerray Hilt 
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Chemicals for Plastics 


ORGANIC INTERMEDIATES 





by A. R. POWELL* 


LASTICS are manufactured from 

a large number of chemicals, all 

of which have their origins in 
yarious natural substances. These 
raw materials from which the plas- 
tic-producing chemicals are secured 
may be coal, petroleum, natural gas, 
or agricultural products. To a lesser 
extent salt, sulfur, limestone, silica, 
fluorides, and other minerals also 
contribute chemicals used in manu- 
facture of plastics. Even air and 
water may be raw materials when 
used in conjunction with some of the 
other substances just mentioned. 


Chemicals from Coal 


Large quantities of bituminous 
coal are carbonized in chemical-re- 
covery coke ovens to make coke and 
“coal chemicals.” Economically, the 
principal product is coke, most of 
which is consumed in the blast fur- 
naces of the steel industry to convert 
iron ore into pig iron. As a result of 
this economic condition, production 
of coal chemicals is largely geared 
to demand for steel and not to de- 
mand for the chemicals by the plas- 
tics industry and other consumers of 
these products. Despite this limita- 
tion, huge quantities of coal chemi- 
eals and their derivatives are used 
in manufacture of plastics. 

For the plastics industry the coal 
chemicals that are the most impor- 
tant by a wide margin are benzene 
and naphthalene. Benzene is the 
prime chemical used for synthesis 
of phenol, which is chiefly consumed 
in making phenolic resins. Benzene 
is also used in equally large quanti- 
ties for the synthesis of styrene, the 
monomer for production of polysty- 
rene. Maleic anhydride and other in- 
termediates also are synthesized 
from benzene. The largest use for 
the naphthalene from chemical-re- 
covery coke ovens is its controlled 
oxidet‘on to phthalic anhydride, 
used in large quantities for the 
manu -ture of alkyd resins and 


may Manager, Research Department, Kop- 
rs ne. 
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plasticizers. Until recent years ben- 
zene came exclusively from the car- 
bonization of coal, but the limitations 
mentioned above have led to some 
supplementary production from pe- 
troleum during the last few years. 
Coal carbonization is still the only 
commercial source of naphthalene. 

Among the other chemicals recov- 
ered from the tar and the light oil of 
coke-oven plants are cresol and 
other tar acids used in making cer- 
tain types of phenolic resins, and 
toluene, xylene, coumarone, and in- 
dene, all of which find use in manu- 
facture of some plastics and resins. 

The hydrogenation of coal is a po- 
tential source of the same types of 
chemicals now recovered from coal- 
carbonization plants. Although this 
process has not yet attained full- 
scale commercial use, it is a promis- 
ing future supplementary source of 
coal chemicals for the plastics indus- 
try. 

Coke finds some important uses in 
making chemicals for plastics manu- 
facture. When coke and lime (se- 
cured from limestone) are heated to 
a high temperature, calcium carbide 
results and from this material is 
obtained acetylene, an important 
building block for vinyl resins and 
acrylonitrile. Melamine may also be 
produced from calcium carbide by a 
series of chemical operations involv- 
ing cyanamide. 

Coke is also gasified by steam in 
the water-gas process to make a 
mixture of hydrogen and carbon 
monoxide, which may then be cata- 
lytically converted into methanol, 
ammonia, or urea. Controlled oxida- 
tion of the methanol yields formal- 
dehyde, an important chemical used 
in manufacture of resins. Until re- 
cent years coke was the sole source 
of these chemicals but, as will be 
pointed out later, natural gas is now 
being used as a raw material also. 


Petroleum and Natural Gas 

Chemicals derived from these raw 
materials have recently been called 
“petrochemicals.” The growth of 


the petrochemical industry has been 
very rapid and today some of the 
most useful chemical building blocks 
for the manufacture of plastics come 
almost entirely from this source 

The most important of the petro- 
chemicals are the aliphatics, and all 
but a small percentage of aliphatic 
chemicals produced in the United 
States originate in petroleum or 
natural gas. Ethylene is undoubtedly 
the most versatile and useful of the 
aliphatic building blocks used in 
production of plastics, since it is the 
monomer of polyethylene, is used 
along with benzene to make styrene, 
and also enters into the synthesis of 
vinyl chloride and ethylene oxide. 
Originally, ethylene was recovered 
from refinery gases as such, but de- 
mand has been so very great that 
now it is largely produced from light 
hydrocarbons by thermal cracking. 
Propylene, obtained by similar 
methods, leads to production of iso- 
propyl alcohol, acetone, and thence 
methyl methacrylate, also to propyl- 
ene oxide and other chemicals. 
n-Butylene by dehydrogenation is 
converted into butadiene. 

Natural gas has now largely dis- 
placed coke as the raw material for 
production of the synthesis gas from 
which ammonia, urea, and methanol 
are manufactured. As stated before, 
methanol is the product from which 
formaldehyde, an important plastics 
chemical, is produced. In addition to 
the calcium carbide source men- 
tioned before, substantial quantities 
of acetylene are being made today 
by the controlled cracking of natural 
gas or other light hydrocarbons. 

The aromatic petrochemicals have 
come along only within the last few 
years to supplement the supply that 
for a long period came exclusively 
from carbonization of coal. Produc- 
tion from petroleum sources is some- 
what less than from coal and con- 
sists very largely of toluene and 
xylenes, whereas the light oil from 
coke ovens is predominantly ben- 
zene. These aromatic hydrocarbons 
are obtained by the catalytic re- 
forming of certain petroleum dis- 
tillates. The petroleum aromatics 
find much the same uses in the plas 
tics industry as those from coal. One 
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distinctive adaptation, however, is 
the manufacture ot phthalic anhy- 
dride by the controlled oxidation of 
ortho-xylene in place of the more 
usual naphthalene. 


Agricultural Products 

Probably the most useful agricul- 
tural product used by the plastics 
industry is cellulose, usually ob- 
tained from wood or cotton. When 
cellulose is reacted with various 
chemicals, cellulosic plastics are 
produced. Ethyl alcohol, from which 
ethylene may be obtained, is pro- 
duced by fermentation of grain or 
other plant products. Furfural, from 
which the furan resins are made, is 
obtained from corncobs, oat hulls, 
and other farm products. Glycerol, 
obtained by the hydrolysis of fats 
and oils, is used in manufacture of 
alkyd resins. Agricultural products, 
although having very diverse appli- 
cations in the plastics industry, con- 
stitute a relatively small proportion 
of the raw materials requirement in 
comparison with the very large con- 
tributions from coal, petroleum, and 
natural gas. 

Since chlorine is present in some 
plastics (e.g., polyvinyl chloride) 


and since this element is produced 
from salt, this is another, but rather 
minor, raw material for the plastics 
industry. Sulfur, which is mined di- 
rectly as a relatively pure element, 
is the material from which are made 
sulfuric acid and other sulfur com- 
pounds used in manufacture of plas- 
tics. As mentioned before, limestone 
is an essential raw material in the 
manufacture of acetylene by the cal- 
cium carbide process. Fluorspar and 
other fluorine-containing minerals 
are raw materials for manufacture of 
the fluorocarbons, the polymers of 
which are newcomers in the field of 
plastics. The relatively new silicone 
resins are made from sand. 


Intermediate Chemicals 

From these raw materials there 
are obtained a relatively few prime 
chemicals or basic building blocks 
that may be further processed to 
produce plastics or other high poly- 
mers. Prime chemicals of the most 
importance to the plastics industry 
are ethylene, propylene, acetylene, 
benzene, the xylenes, naphthalene, 
synthesis gas (carbon monoxide and 
hydrogen), cellulose, and furfural. 
Usually these prime chemicals must 


be chemically converted to 1 inter. 
mediate chemical, or possi »ly by a 
series of steps through two or more 
intermediates, before polym «rization 
into the desired product can be ef. 
fected. The number of such interme. 
diate chemicals for plastics manufac. 
ture is very large so that the listing 
below includes only those that are 
more commonly used. 

Phenol and resorcinol, used for th. 
manufacture of phenolics, are ob- 
tained from benzene. 

Styrene, used to make polystyrene 
and various copolymers, including 
GR-S synthetic rubber, is obtained 
from benzene via ethylbenzene. 

Vinyl chloride and other viny! 
monomers, used to produce viny! 
polymers and copolymers, are ob- 
tained primarily from acetylene. 

Methyl methacrylate, used for the 
manufacture of acrylics, is obtained 
from acetone cyanhydrin, which js 
made by reacting hydrogen cyanide 
with acetone. The prime chemical 
for manufacture of the acetone is 
propylene. 

Acrylonitrile for various polymers 
and copolymers is obtained from hy- 
drogen cyanide and acetylene or 
ethylene. The ethylene first under- 
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goes a conversion to ethylene oxide. 

Phthalic anhydride, used in the 
manufacture of alkyds and poly- 
esters, is obtained from napthalene 
or orthoxylene. 

Maleic anhydride, also used to 
make polyesters and alkyds, is syn- 
thesized from benzene. 

Ethylene glycol for the manufac- 
ture of alkyds and polyesters is ob- 
tained from ethylene via ethylene 
oxide or ethylene chlorohydrin. 

Glycerol, used in the manufacture 
of alkyds, may be made from fats 
or synthesized from propylene via 
allyl chloride. 

Urea for the manufacture of urea- 
formaldehyde resin is obtained by 
reaction of ammonia with carbon di- 
oxide, both of which are produced 
from synthesis gas. 

Melamine for the manufacture of 
melamine-formaldehyde resin is ob- 
tained from coke and lime via calci- 
um carbide and calcium cyanamide. 

Allyl alcohol, used in making 
various esters for polymers and co- 
polymers, is obtained from propyl- 
ene. 

Adipic acid, used in the manufac- 
ture of nylon, is made from cyclo- 
hexane, which may be obtained as 
one of the products of oil refineries 
or may be synthesized from benzene. 

Cellulose esters, for example, the 
nitrate, the acetate, and the butyrate, 
are, of course, obtained from cellu- 
lose. 

Acetic anhydride, used in the 
manufacture of some cellulosics, is 
obtained from ethylene via ethyl 
alcohol, acetaldehyde, and ketene. 

Butadiene, one of the principal 
intermediates used in the manu- 
facture of both GR-S and GR-A 
synthetic rubbers, is made from n- 
butane via n-butylene, or may be 
made from ethyl alcohol. 

Terephthalic acid, used for the 
production of a polyester, is synthe- 
sized from para-xylene. 

Epichlorohydrin, an intermediate 
used in making the oxirane type of 
plastics, is made from propylene via 
allyl chloride. 

Furfuryl alcohol and furan, for 
producing furan resins and nylon 
intermediates, are derivatives of 
furfural. 

Formaldehyde, a widely used 
intermediate in making phenolic and 
amino resins, is obtained from 
synthesis gas via methanol. 

Hydrocyanic acid, used in the syn- 
thesis of acrylonitrile and other 


intermediates, may be made from 
natural gas and ammonia, the latter 
being manufactured from synthesis 
gas, or it may be recovered from 
coke-oven gas. 


Recent Developments 

@ A synthetic polyol (Argo Brand 
Methyl Glucoside R 3, Corn Prod- 
ucts Sales Co.) has been developed 
for use in esterification and alco- 
holysis reactions. A stable, nonhy- 
groscopic, crystalline compound, it 
offers four esterifiable hydroxyl 
groups for the preparation of syn- 
thetic drying oils, varnishes, resins, 
and tall-oil esters. 


@ 2,2 - Dimethyl - 1,3 - propanediol 
(neopentyl glycol, Eastman Chemi- 
cal Products, Inc.) is a white, crys- 
talline solid with a melting point of 
110 to 127° C. It can be used in the 
synthesis of ester type plasticizers. 
Polymeric plasticizers are formed on 
reaction of this material with di- 
basic acids. It can be used as a basic 
raw material for the production of 
unsaturated polyester resins to 
which it gives good styrene solubil- 
ity and high strengths. 


@ Isobutyric acid (Eastman Chem- 
ical Products, Inc.) is available in 
pilot plant quantities. Esters formed 
by the reaction of this material with 
trimethylolethane, trimethylolpro- 
pane, and glycerol show promise as 
plasticizers. The diethylene glycol 
di-isobutyrate ester is said to be a 
suitable plasticizer for cellulose ace- 
tate. This ester is compatible with 
cellulose acetate whereas the n-butyl 
ester is not. 


@ Ethyl trifluoroacetoacetate (Pe- 
ninsular Chemresearch, Inc.) has a 
boiling point of 130 to 133° C. This 
beta-ketoester should undergo the 
characteristic reactions of its hydro- 
carbon analog and give compounds 
containing the trifluoromethyl group. 


@ Trifluoroacetone (Peninsular 
Chemresearch, Inc.) has a boiling 
point of 21 to 23° C. It is similar to 
acetone in many of its properties 
and may be useful as a starting ma- 
terial for the synthesis of compounds 
containing the trifluoromethyl] group. 


@ Trifluoroacetone cyanohydrin 
(Peninsular Chemresearch, Inc.) 


contains two active 
groups, a nitrile and a 
which can participate in 
reactions. It has a boiling, 
66 to 69° C./40 mm. 
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@ N,N’ - Methylenebisacrylamide 
(American Cyanamid Company) is 
a reactive, bifunctional monomer 
which undergoes reactions typical 
of its vinyl and amide groups. It 
copolymerizes with monomers, such 
as ethylene sulfonic acid, acrylic 
acid, and chloromaleic acid, to give 
cross-linked, insoluble resins. It jg 
a crystalline, colorless solid, with a 
melting point of 185° C. and appar. 
ent density of 1.235g./cc. at 30° ¢. 
The manufacturer suggests its use 
in molding compounds, surface coat- 
ings, textile finishes, ion-exchange 
resins, and as a cross-linking agent 
with other vinyl monomers. 


@ A mixture of reactive cresols, 
xylenols, and ethyl phenols (Meta- 
Phenols 220, Carbide and Carbon 
Chemicals Co.) is a semi-refined 
product obtained by coal hydrogen- 
ation. The high proportion of meta- 
substituted compounds is the most 
important characteristic. 


@ A_ solid form of formalde- 
hyde (Superfyde, Heyden Chemical 
Corp.) with less than 0.1% water 
content is reported to have special 
advantages for processing plastics 
that require formaldehyde but where 
the presence of water inhibits or 
prevents reaction. It is most useful 
when very slow resinification is de- 
sired or when final hardening of the 
resin is accomplished by the appli- 
cation of heat. 


@ A new polymerized fatty acid 
(Empol 1022, Emery Industries, Inc.) 
is lighter in color than other dim- 
mer acids. 


@ Commercial quantities of fu- 
maric acid are available (Monsanto 
Chemical Co.) for use in producing 
resins for surface coatings, inks, 
polyester resins, and as a modifier 
of phthalic-type alkyds. 


@ Polymers produced from me- 
thylstyrene and dimethylstyrene 
(American Cyanamid Co.) have 
shown outstanding properties for 
injection molding, surface coating 
resins, and low-pressure laminating 
compounds of greater heat resist- 
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Hanover Square, New York, N. Y. 


Now in operation in Memphis, Tennessee is a 
$20,000,000 plant which adds 120,000,000 pounds 
a year to America’s urea capacity. 

This added capacity means more urea avail- 
able to urea-resin manufacturers, which in turn 
means more dependable raw material supply for 
the manufacturers of plastics based on urea resins. 

For crystal urea, look to Grace Chemical Com- 
pany —a dependable source, backed by a world 


of experience. 











ance. The monomers appear to be 
alternative materials for styrene in 
the production of synthetic rubber 
and in the fields of styrenated alkyd 
resins for coating and laminating 
uses. 


@ Vinyltoluene (The Dow Chem- 
ical Co.), is similar to styrene in 
chemical behavior and is expected 
to contribute improved products in 
the fields of synthetic rubber, paint 
vehicles, rubber reinforcing resins, 
and polyester resins. 


@ Epichlorohydrin and allyl chlor- 
ide will be produced as co-products 
in a new glycerol plant (Shell 
Chemical Corp.), in Norco, La. A 
large portion of the epichlorohydrin 
will be used by the company for the 
production of epoxy (Epon) resins. 
Outstanding properties of chemical 


COLORANTS 


resistance, flexibility, adhesives, 
toughness, and negligible shrinkage 
make epoxy resins attractive for 
many purposes. 
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by F. J. HINES* 


OLORING materials for plastics 

include colored, white, and black 
pigments and a variety of dye- 
stuffs. Many of the colorants used for 
other products are well adapted for 
plastics. It is important, however, 
that they be in suitable physical form 
for economical incorporation and se- 
lected to provide necessary bleed re- 
sistance, stability, and fastness prop- 
erties in the finished compound. The 
skilled colorist can create a great 
variety of color effects by blending 
available colorants. 

Colorants must be chosen for their 
compatibility with other plastic con- 
stituents. They must be physically 
suitable for addition to the plastic. 
Most plastic applications require 
colorants to be finely divided and 
soft in texture. Other factors include 
stability to processing conditions 
(temperature, time, etc.) and the ef- 
fects of catalysts, stabilizers, lubri- 
cants, and fillers upon the colorant 
properties. Careful consideration 
must be given to the stability of col- 
ors upon exposure to light since this 
is frequently an important factor in 
consumer color preferences. Fur- 
ther, consideration should be given 
to the possibility that the plastic ar- 
ticle may be decorated with lacquers 
or printed with plastic inks. Color- 
ing agents that tend to bleed should 
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be avoided for these applications. 

In addition, coloring agents in- 
tended for plastic closures should be 
selected on the basis of their insolu- 
bility in and resistance to the prod- 
uct packaged. In many cases, it is 
unwise to assume that the plastic will 
completely protect the colorant. 


Types of Colorants 

Dyes (usually acidic, basic, oil 
soluble, or dye based) and pigments 
(organic or inorganic) are used as 
coloring agents for plastics. Many of 
the dyes are extremely useful, but 
care must be taken to choose those 
that do not contain large percentages 
of materials such as common salt, 
Glauber’s salt, or other diluents often 
found in textile dyes. These diluents 
tend to increase bleeding into water, 
impair clarity, and affect the electri- 
cal properties of the plastic ad- 
versely. 

Since the dyes usually chosen for 
coloring plastics are soluble in some 
organic solvents, they tend to bleed 
into decorative lacquers and fre- 
quently migrate with plasticizers or 
lubricants to the surface of the 
molded plastic. 

Most dyes, in plastics applications, 
tend to be relatively fugitive to light, 
but it is found that some dyes are 
much faster to light in polystyrene or 
acrylic plastics than in cellulose ace- 
tate or cellulose nitrate plastics. Since 


color durability is likely t be em- 
phasized by consumers, ca should 
be exercised in the choice of dyes 
with due regard for the | otective 
nature of the plastics in an\ specific 
application. 

Despite the minor disadva tages in 
the use of soluble dyes, they have 
found a definite place in th: coloring 
of most plastics. Their solubility jin 
the various plastics, unusual color. 
and economy assure their use in the 
future. 

Organic pigments are used widely 
in the coloring of plastics, mainly be- 
cause of superior bleed and light re- 
sistance in comparison to dyes. They 
are brighter, cleaner, and stronger 
than most of the inorganic pigments, 
However, there are many organic 
pigments that approach the solubil- 
ity of the dyes in plastics, plastici- 
zers, and other ingredients of plastic 
compounds. Consequently, bleed and 
exudation must be considered when 
choosing these pigments. In this con- 
nection, the nature of the plastic and 
compounding ingredients is highly 
important. 

Inorganic pigments display the 
best resistance to bleed and light of 
all the coloring agents and are usu- 
ally chosen where possible. But they 
cannot be used indiscriminately since 
a few are affected by high tempera- 
tures and others by the action of the 
chemical agents frequently found in 
the processing or use of some plastics 
compounds. The possibility of toxic- 
ity may preclude the use of such pig- 
ments as chrome yellows, molyb- 
dated orange, and the cadmium yel- 
lows and reds for some plastic prod- 
ucts. 

Colorant recommendations in the 
following discussion apply only to 
those types adequately tested for 
plastics applications. 


Phenolics 

Phenolic molding compositions are 
generally colored by dry blending 
the coloring agents with the compo- 
sition, then fluxing for a short period 
on a heated two-roll mill or in a 
Banbury mixer. The latter provides 
not only an intimate intermixing of 
the composition’s ingredients, but 
also starts the polymerization of the 
phenolic resin. However, the short 
fluxing cycle (approximately 1 min.) 
does not allow time for the break- 
down of large colorant agglomerates. 
Consequently, specially ground types 
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The following dyes and pigments 
are recommended for coloring phen- 
olics 
Color 
Dyes Index No. 
Oil Red Z-1700 None 
Oil Scarlet 73 
Rhodamine B 749 
Oil Orange AO 24 
Orange II 151 
Orange 2R 161 
Oil Yellow 19 
Metanil Yellow 
Victoria Blue 729 
Patent Blue 714 
Methy! Violet 680 
Nigrosine 864 


Color 
Index No. 


Pigments 
(organic and 
inorganic) 
Lithol Red 189 

BON Red B Shade 
BON Red Y Shade 

(2B Acid) 
Phthalocyanine Green 
Peacock Blue 
Phthalocyanine Blue 
Cadmium Red 
Cadmium Yellow 
Chrome Yellow 
Ultramarine Blue 
Rutile Titanium Dioxide 
Selected Earth Pigments 


Polyesters 

Polyester plastics are colored by 
dispersing the colorants directly 
into the monomer or predispersing 
them into a reactive fraction before 
addition to monomer. Polymeri- 
zation of the polyester is accom- 
plished by the addition of a catalyst, 
usually in organic peroxide. Color- 
ants that are stable to oxidizing 
agents and have no antioxidant ef- 
fect are chosen for coloring this 
plast 

Th: following pigments have suit- 
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able properties for this application: 


Color 
Index No. 
1272 
1272 
1292 
1290 
1305 
1267 
None 


Pigments 
Cadmium Red 
Cadmium Yellow 
Hydrated Chromium Oxide 
Ultramarine Blue 
Burnt Umber 
Burnt Sienna 
Selected Carbon Blacks 


Urea-Formaldehyde 

Dry urea-formaldehyde plastics 
are colored in the same manner as 
the melamine-formaldehyde types. 
Recommended colorants are the 
same, with the addition of Toluidine 
Toner (No. 69). Dyes in general dis- 
play poor fastness in amino plastics. 
Nevertheless, some dispersed vat 
dyes are used, particularly if water 
pastes of the amino plastics are to 
be colored. Special colors may re- 
quire special colorants not included 
in the list for melamine-formalde- 
hyde plastics. 


Polystyrene 
The methods most commonly em- 
ployed for incorporating colorants 
into styrene plastics are: 1) dry 
blending the colorant with the plas- 
tic and extruding; 2) fluxing the 
plastic on hot rolls or in a Banbury 
type mixer, adding colorant, and 
continuing the fluxing until blended; 
and 3) dry blending the colorant with 
the plastic and injection molding. 
The following colorants are the 
most useful: 
Color 
Dyes Index No. 
Oil Red Z-1700 None 
Oil Orange AO 24 
Oil Yellow ZG Conc. None 
Chinoline Yellow ZSS 800 
Alizarine Cyanine Green 
Base 
Oil Blue ZN 
Alizarine Irisol Base 
Anthraquinone Violet Base 
Oil Black ZBC None 
Oil Black ZBD None 
The oil-soluble dyes bleed into 
most lacquers and are not recom- 
mended for coloring styrene plas- 
tics that are to be thus decorated. 
They lend good transparent effects. 
Organic pigments, when used at 
moderate concentrations, usually 
do not bleed into lacquers properly 
formulated for decorating styrene 
plastics. A tendency to bleed is 
noted with higher pigment concen- 


1078 
None 
1073 
1080 


tration and lacquers that attack 
styrene. 
Color 
Organic Pigments Index No. 
Pigment Scarlet 216 
Red Lake C Toner 165 
BON Red B Shade None 
BON Red Y Shade (2B Acid) None 
Vat Pink Pr. 109 
Phthalocyanine Green Pr. 483 
Phthalocyanine Blue Pr. 481 
Color 
Index No. 
1272 
1272 
1272 
1290 
1264 


Inorganic Pigments 
Cadmium Red 
Cadmium Orange 
Cadmium Yellow 
Ultramarine Blue 
Rutile Titanium Dioxide 


Cellulosics 

The colorants recommended for 
coloring polystyrene are generally 
applicable to the cellulosic com- 
pounds. However, the concentration 
of dyes and organic pigments should 
be carefully adjusted to eliminate 
the possibility of exudation from 
the compounds. An increase of plas- 
ticizer tends to increase exudation. 


Polyethylene 
Polyethylene can be colored by 
any of the methods given above for 
polystyrene. The generally satis- 
factory coloring agents are limited 
to the following: 
Color 
Colorants Index No. 
Lake Red C 165 
Cadmium Red 1272 
Cadmium Yellow 1272 
Phthalocyanine Green Pr. 483 
Phthalocyanine Blue Pr. 481 
Ultramarine Blue 1290 
Rutile Titanium Dioxide 1264 
Carbon Black None 
Chrome Yellow 1270 
Molybdate Orange None 
Bright pink tints are obtained usu- 
ally by using a Vat Pink pigment 
(No. Pr. 109). High concentration 
may cause exudation of the colorant 
from the polyethylene. 


Melamine 


Dry Melamine - formaldehyde 
molding powders are colored in 
pebble mill jars with sufficient peb- 
bles to break down colorant agglom- 
erations. Blending time varies with 
colorant and processing equipment. 

The following pigments show good 
to excellent light-fastness and are 
fast to washing and dry cleaning 
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when incorporated in a melamine- 
formaldehyde plastic: 


Color 

Pigments Index No. 
Cadmium Red 1272 
Iron Oxide Red 1276 
Molybdate Orange None 
Cadmium Yellow 1272 


Hydrated Chromium Oxide 1292 
Phthalocyanine Blue Pr. 481 

The following pigments are less 
fast to light than the above: 


Color 
Pigments Index No. 
BON Red Y Shade None 
(2B Acid) 

BON Red B Shade None 
Chrome Yellow 1270 
Benzidine Yellow Toner None 
Hansa Yellow Pr. 103 


Iron Blue 1288 

Ultramarine blue displays ex- 
cellent light and wash fastness (in 
buttons, for example). Phthalo- 
cyanine green (No. Pr. 483) darkens 
appreciably after a 20-hr. exposure 
in a Fadeometer, but is fast to wash- 
ing and dry cleaning (in buttons, for 
example). 


Acrylics 


The colorants recommended for 
coloring styrene plastics are gener- 
ally applicable to acrylic molding 
compounds. Special color effects are 
achieved with a few alcohol-soluble 
dyes such as fluorescent red from 
Rhodamine B (No. 749). 


Vinyls 

Vinyl plastics usually are colored 
by fluxing the plastic compound on 
hot rolls or in a Banbury mixer, 
adding colorant, and fluxing until 
thoroughly blended. Some _ users 
merely dry blend the colorant and 
compound, and then extrude. Others 
predisperse the colorants in a plas- 
ticizer before adding them to the 
compound. 

The pigment colorants listed be- 
low will meet in practically all re- 
spects the requirements of pro- 
cessing and ultimate use of stabil- 
ized vinyl products: 


Color 

Pigments Index No. 
Cadmium Red 1272 
Pigment Scarlet 216 
BON Red B Shade None 


BON Red Y Shade (2B Acid)None 


Cadmium Orange 1272 
Molybdate Orange None 
Chrome Yellow 1270 


Cadmium Yellow 1272 
Phthalocyanine Green Pr. 483 
Phthalocyanine Blue Pr. 481 


Ultramarine Blue 1290 
Rutile Titanium Dioxide 1264 
Anatase Titanium Dioxide 1264 
Carbon Black None 

Dyes are not recommended as 
colorants for plasticized vinyl plas- 
tics for reasons of poor fastness to 
light and tendency to exude from the 
compounds. However, they are used 
to a limited extent to color trans- 
parent rigid vinyl plastics. 

The coloring agents listed in this 
article are by no means the only 
colorants that can be used to color 
the various plastics. The products 
discussed represent those that are 
most likely to meet the needs of 
various plastic applications. Unusual 
colorant problems or color effects 
should be referred to the supplier. 


Recent Development 
@ A series of laked colors (Clare- 
mont Pigment Dispersion Corp.) 
comes in completely dispersed, free- 





flowing powder form, reac 
having been laked on a 
Laked pigments find use in vinyl 
extrusions and inks, styrene, celly- 
lose acetate, and synthetic fibers, 


for Use, 
‘in base, 
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CATALYSTS 





by C. H. RYBOLT* 


HE TERM “catalyst” is used 

broadly in the plastics field and 
includes any chemical that is 
added to a reaction mixture to 
cause the reaction to take place or 
to speed up. So-called “negative” 
catalysts are used to decrease the 
rates of some reactions, but the 
“positive” catalysts, which initiate 
or accelerate a reaction, are of more 
importance in commercial applica- 
tions. These latter catalysts make it 
possible to complete reactions in a 
practical period of time and thus 
many otherwise uneconomical op- 
erations can be made profitable. 

Catalysts are also important be- 
cause of their effect on the proper- 
ties of the end products. Both the 
type and the concentration of cata- 
lyst influences the final properties. 
In many cases, this is because the 
catalyst enters into the reaction and 
becomes an integral part of the 
molecular structure. 

Catalysts are also sometimes 
called hardeners, accelerators, ac- 
tivators, promoters, driers, cross- 





* Sales Manager, Lucidol Division, Wallace and 
Tiernan, Inc. 








linking agents, etc., although many 
of these terms more accurately de- 
scribe products that are used in con- 
junction with catalysts. For exam- 
ple, activators and promoters are 
often added to plastic formulations 
either to develop a more rapid cure 
or to develop a cure at a lower tem- 
perature, depending on the particu- 
lar catalyst used in the formulation. 

Catalysts can be roughly classi- 
fied as 1) acid catalysts, 2) alkaline 
catalysts, 3) metallic catalysts, and 
4) peroxide catalysts. 

The cure of phenolic, urea, and 
melamine resins is catalyzed by 
various electrolytes, such as mineral 
acids, ammonia, and salts. Sulfuric 
acid is used to catalyze the acetyla- 
tion of cellulose and the polymeri- 
zation of coumarone-indene resins. 
Furan resins are also polymerized 
with acidic catalysts. 

Vinyl-type resins, such as those 
made with vinyl acetate, viny! 
chloride, styrene, and acrylic esters, 
are generally polymerized by the 
use of peroxide catalysts, particu- 
larly benzoyl peroxide and lauroyl 
peroxide. Azo catalysts have also 
found limited application in initiat- 

(To page 616) 
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‘ the NUOSTABES 





Offering: improved products + lower costs * smoother production 
FOR EXAMPLE— 


], NUOSTABE CHELATERS* 5 specially designed ©  NUOSTABE BARIUM-CADMIUM COMPLEX A syner- 
, boosters to increase heat and light ‘; gized liquid stabilizer that is setting new 
stability. standards of performance — better color, 
improved results, with less stabilizer 

2 NUOSTABE ORGANO-TINS* Completely free of 

5 mercaptide odors—can now be used in 

calendered stocks. Possess internal lubri- 4 NUOSTABE BARIUM-CADMIUM LAURATE (coprecipi- 
city. Sensibly priced for broad applica- 2 tated) A new ratio of barium and cad- 
tions. Effective in new low concentrations mium in powdered form — densified to 


in rigids. minimize dusting 
U.S. PATENTS PENDIN¢ 


a full line of 9 other stabilizers to meet your every need—formulated 
by technical men with over 22 years experience in organo-metallic 
compounds. 


PLUS — better packaging 
Powdered NUOSTABES are shipped in polyethylene lined fibre 
drums to prevent moisture contamination, for easy handling and 
palletizing. 
Most liquid NUOSTABES are shipped in chemically lined drums 
for utmost purity. 
UNIFORMITY CERTIFIED 
As the first manufacturer of 
coatings industry, NUODEX 
the active metal content of every product. Again, 
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Somewhere in your plant there’s a man who might have done a bette: 
job if one of these articles from recent issues of MoperN Ptastics had 
been brought to his attention. Engineers, moldmakers, designers, chemists 
and other technicians depend on Mopern Ptastics to bring them in- 
formation on the latest techniques and practices which are being de- 
veloped in all quarters of the fast-changing Plastics Industry. 


If any of your key people are not getting copies of MopERN Ptastics 
regularly, enter subscriptions for them right now. This way you can be 
sure they will quickly learn of every significant advance in plastics 
methodology. In comparison with the wealth of useful data each issue 
contains, the cost of an individual subscription is trifling. 


U. $, and Canade MODERN PLASTICS 


$7 per year 
Pan America A BRESKIN PUBLICATION 
$8 per year 
All Other Countries 575 Madison Avenue New York 22, N. Y. 
$12 per year 








Your ABC’S for 
I \ fe) Ze7-¥ | Commo) 'S Mere) Re) ai ic 


LUCITE and PLEXIGLAS 


Acrylic types of plastic have been used in 
numerous applications over the past fif- 
teen years, but they are beginningtoshow 
up more and more in new applications. 

Ferro offers you three types of dry 
colorants that can be used satisfactorily 
with acrylics: organic, inorganic, and a 
combination of the two. 

Full instructions on the use of Ferro 
dry colorants with acrylics are given in 
this booklet. Write for your copy. 


POLYSTYRENE 


Recent developments in mold-making 
(i. e., pin-point gating) polystyrene in 
smaller sized granules or pellets, new in- 
jection molders equipped to mix clear 
polystyrene and color in the extruder, 
and new Ferro dry colors, have all con- 
tributed to a quick, easy way for the 
polystyrene user to do his own coloring. 

This booklet explains how. Also avail- 
able, detailed sheets containing tech- 
nical information on the use of Ferro 
colors with polystyrene. 
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POLYETHYLENE 


There is a trend to use polyethylene in 
fields where color is a necessity. Ferro 
pigments have been found to make a 
color that is more transparent than the 
polyethylene is itself, without color. 
Specialty items such as luminous poly- 
ethylene can be mixed by the molder at 
a very substantial saving. 

Get the facts from this booklet. Tech- 
nical data sheets on Ferro colors with 
polyethylene are also available. 


NYLON 


A bigdifficulty in molding nylon is to find 
suitable colors that will stand up under 
the high temperatures required. After 
five years’ research, Ferro has developed 
a line of nylon colors that are complete- 
ly safe, workable, and efficient. 

Technical data sheets and the illus- 
trated booklet tell you how to use Ferro 
dry colors for nylon. A simple drum is 
the only equipment you need. 
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POLYESTERS 


In coloring polyester resins, plastic 
manufacturers can take their choice of 
either Ferro dry colors or Ferro paste 
colors. Both work satisfactorily and 
have been approved by the resin users 
as well as by the manufacturers. 

Two booklets are available to help 
you in your polyester color work. One 
describes the dry color process, and the 
other outlines the procedure for using 
Ferro paste colors. Both arevaluable aids 
to reduced costs, more efficient coloring. 


CELLULOSE ACETATE—BUTYRATE 


Due to the fact that clear acetate and 


acetate butyrate are available, and can 
show the molder a saving on a self- 
coloring program, many molders are 
now buying these plastics in the clear 
form and coloring them in their 
own plant. 

This booklet explains a new and 
simple technique for you to follow in 
your own self-coloring program. Tech- 
nical data sheets also available. 
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VINYLS 


Many dry colors are not adaptable to 
vinyl formulas, because of the hardness 
of the colors, or because colors contain 
zinc or iron. Ferro dry colors produce a 
soft, non-specking color and contain no 
zinc or iron. 

This booklet points out advantages 
of dry coloring, over color concentrates, 
and describes best method of dry color- 
ing for calendering, extrusion, molding. 


FLUOROTHENE . 


. KEL-F .. TEFLON 


Fabricated at temperatures up to 
700° F., these fluorine-type resins re- 
quire colors of high heat stability. In 
some instances it is also necessary to 
pulverize the color-resin mixtures (in 
the case of TEFLON, after cooling to 
sub-zero temperatures). 

This booklet describes the tech- 
niques involved, also tells how to select 
Ferro Colors for best results. 


FERRO CORPORATION 


Gola Division 


4150 East 56th Street 


In Canada Write: Ferro Erame!s 


Cleveland 5, Ohio 
Canada) itd., Oakville, Ontario 























ing some vinyl polymerization re- 
actions. 

Styrene-modified polyesters are 
catalyzed by organic peroxides, such 
as benzoyl peroxide, lauroyl perox- 
ide, methyl ethyl ketone peroxide, 
t-butyl hydroperoxide, t-butyl per- 
benzoate, and others. Many of the 
applications for polyesters are of 
such a nature that polymerization 
must be carried out at room tem- 
perature. This can be accomplished 
by the use of catalyst-promoter sys- 
tems, such as benzoyl peroxide and 
a tertiary amine, or the more 
widely used combination of a ketone 
peroxide and cobalt naphthenate. 

Organic peroxides are used as 
catalysts in the polymerization re- 
actions which yield polyethylene, 
polytetrafluoroethylene, and similar 
polymers. 

Redox systems were developed as 
an important part of the synthetic 
rubber program. A redox formula 
consists of an oxidizing catalyst and 
a reducing agent. The most widely 
used oxidizing catalysts are potas- 
sium persulfate, cumene hydro- 
peroxide, and di-isopropylbenzene 
hydroperoxide. 

Silicone rubbers are polymerized 
through the use of benzoyl peroxide 
as the cross-linking agent. Other 
organic peroxides are sometimes 
used to produce polymers for special 
applications. 

The recently developed epoxy 


resins have many unusual proper- 
ties which may be varied depending 
on the catalyst selected, such as 
metals, alkalies, organic bases, acid 
anhydrides, and compounds contain- 
ing active hydrogen. There are no 
volatile by-products formed and 
very little shrinkage occurs. Proper 
selection of catalyst is necessary to 
obtain the pot life required for 
specific applications. 


Recent Developments 
@ 3-Diethylaminopropylamine 
(Curing Agent A, American Cyana- 
mid Co.) is recommended as a cur- 
ing agent for epoxy adhesives, lami- 
nating resins, and casting resins. 
Other amines (3-dimethylamino- 
propylamine, 3-isopropylaminopro- 
pylamine, and 3,3’-iminobispropyla- 
mine) also have definite value for 
the curing of epoxy resins. Another 
of this company’s curing agents 
(Aero Dicyandiamide) is available 
in a dry form and may be added 
to epoxy resins by conventional 
milling techniques or by dissolving 
as an acetone-water solution. 
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MOLD LUBRICANTS 





by WALTER J. DUGAN* 


ILICONE release agents are 

widely used by the plastics in- 
dustry in compression, transfer, and 
injection molding and in extruding, 
sheeting, embossing, rolling, and 
forming plastics. These materials are 
only about 40% organic. They are 
extremely heat resistant and will 
not carbonize or decompose to form 
a gas or a carbonaceous deposit on 
molds or dies. They are inert and 
will not react with or otherwise af- 
fect plastics or metals, In addition, 
they possess low surface tension 
which allows them to wet metal sur- 
faces readily and to form a continu- 
ous parting surface even on intri- 
cate molds. 

Proper use of silicone release 
agents results in a reduction in the 


*Sales Development Supervisor, General Electric Co., 
Silicone Products Dept. 


number of rejects caused by faulty 
release or discoloration of light 
stocks, lower maintenance costs, and 
increased production capacity be- 
cause of decreased down time for 
mold cleaning, and better reproduc- 
tion of detail and improved surface 
appearance. 


Types of Materials 


Silicone release agents are avail- 
able as fluids, emulsions, and resin 
solutions. The choice of release 
agent and the most effective concen- 
tration depends on the nature of the 
plastic being used, the intricacy of 
the mold, and whether or not the 
part must be painted after being re- 
leased. 

For most applications, selection of 
the proper viscosity fluid or of the 
proper emulsion is all that is re- 
quired. There are, however, cases 


in which use of a silicor 
desirable. For example. silicone 
resin has been found to be much 
superior to all other types of agents 
for release of epoxy resins, poly- 
esters, and highly loaded phenolics 
The resin can be wiped, brushed, or 
sprayed on the mold. It air-dries tp 
a tack-free film and is ready for use 
as soon as the solvent evaporates, 

Because of their incompatibility 
with organic materials and the fact 
that a thin film of silicone remains 
on the released part, silicone fluids 
or emulsions may create painting 
problems if used for release of 
moldings that must be painted, In 
such applications, one specific silj- 
cone resin’ is reported to give ex. 
cellent results because it provides a 
dry release surface that does not 
contaminate the molded part. 

Table 1 summarizes recommenda- 
tions on silicone release agents suit- 
able for use with the more common 
plastic materials. 


resin is 


Preparation of Molds 


Molds used by the plastics indus- 
try may be wood, plaster, reinforced 
plastics, or metal. Silicone release 
agents can be used satisfactorily on 
any of these molds if the surface 
is first prepared properly. 

Porous surfaces such as wood or 
plaster must first be sealed so that 
the release agent will not be ab- 
sorbed by the mold, Molds of this 
type can be sealed by impregnation 
with any one of many types of resins 
or with wax. 

There is probably no need for im- 
pregnating these molds with a sili- 
cone resin because molding tem- 
peratures rarely exceed 350° F. In 
most cases, therefore, the molds can 
be impregnated with organic resin 
and release obtained by applying 
silicone fluid, emulsion, or resin over 
the surface. 

Metal molds offer no particular 
problem when dry or resinous re- 
lease agents are being used, but 
when fluid or emulsion is being used 
they must be conditioned or “broken 
in.” 

This conditioning is best accom- 
plished in the following manner: 1) 
wipe the surface of the new o 
newly cleaned mold with a heavy 
coat of SF-96-1000 or SM-55); 2) 
heat the mold to molding tempera- 
ture or, preferably, to about 500° F. 
for one hour; 3) cool the mold and 
1G-E silicone resin SR-53, General Electric Co 
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Table 1—Silicone Release Agents for Plastics 





Type of Fabrication 


plastic 


Recommended 
release agent* 


Method of 
application 








Acrylic and 
methacrylate 
Diallyl 
phthalate 
Epoxy 


Lamination 
Molding 
Ethyl 


cellulose 
Hycar 


Molding 
Lamination 
Melamine Lamination 
Phenolics Lamination 


Phenolics Molding 


SM-61 
SF-92 
SF-96-1000 
Viscasil 60,000 
SR-53 
Viscasil 60,000 
SF-92 
SM-61 
SF-92 
SF-92 


SM-55 


Lint free cloth is saturated and 
wiped over mold 

Diluted to 10% silicone in sol- 
vent and wiped on mold 

Coat mold and air dry or cure 

Dilute to 10% solids in solvent 
and wipe on mold 

Saturate cloth and wipe over 
mold 

Dilute to 2 to 3% silicone and 
wipe on 

Dilute to 10% in solvent and 
wipe mold 

Saturated cloth wiped over 
mold 

Wiped or sprayed on mold 


SF-96-1000 
Viscasil 10,000 


Polyester Molding 


Polyester Lamination 


SR-53 
SF-92 
Viscasil 60,000 
SF-96-1000 


Coat mold and air dry or cure 

Dilute to 10% silicone and 
wipe on mold 

Wipe on mold 


Viscasil 60,000 


Polyethylene Lamination 


Polystyrene Extrusion 


SF-92 
SM-61 
SF-92 


Saturated cloth wiped over 
mold 

Fluid is metered dropwise on 
extrusion. One gallon lubri- 
cates 4000 Ib. of plastic 


“Code designations are those of General Electric Co. 





wipe off excess fluid; 4) treat the 
mold with release coating in the us- 
ual manner and proceed with the 
molding operation. 

This conditioning is necessary be- 


by J. H .SAUNDERS* and M. C. THRODAHL* 


y= SEVERAL unique properties 

of cellular polymers have resulted 
in a host of industrial and com- 
mercial applications. Cellular poly- 
mers can be made principally by five 
methods: 1) incorporating a chemical 
“blowing agent” into a rubber or 
resin mix to form a gas by chemical 
reaction induced by heat; 2) incor- 
porating a specific bifunctional com- 
pound (i.e., a diisocyanate) into a 
polyester which reacts to liberate a 
gas and also to cross-link the re- 
sulting foam into a rigid or flexible 
structure; 3) whipping air into a 
colloidal rubber or resin suspension 
and gelling the porous mass., e.g., 
foamed latex; 4) injecting a gas into 


*Research Dept. and Development Dept., respec- 
tively, Monsanto Chemical Co. ais 
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cause the oxide film that forms 
when a new or newly cleaned metal 
mold is heated is very porous and 
will absorb all of a release agent if 
it is applied in a thin film. In the 


FOAMING AGENTS 


a partially vuleanized rubber or 
resin mix under high pressure in an 
autoclave; 5) incorporating a non- 
chemical gas-liberating agent into a 
rubber or resin mix which when 
heated releases a gas (i.e., a gas ad- 
sorbed on a finely divided solid). 

Although all five methods are of 
commercial importance, only the 
first two use foaming or blowing 
agents specifically as chemicals. This 
discussion is therefore limited to 
these methods. 

Blowing agents are chemical ad- 
ditives for rubber and plastics that 
decompose on heating, yielding gases 
which produce light cellular prod- 
ucts. Inorganic carbonates have 
been used for many years as a cheap 
source of blowing agents for sponge 
rubber. Unlike these inorganic com- 
pounds, use of an organic blowing 





mold conditioning or eak-in” 
cycle described above, : oxide 
film is saturated before « empting 
to release anything from ‘he sur. 
face and good release is obtained 
from the very first shot. 


Recent Developme ::ts 
@A release agent (Release-Cote 
Release-Cote Products) prevents 
adhesives, lacquers, resins, paints, 
or other coating materials from ad- 
hering to the walls of pots, tanks. 
rollers, shafts, feed tables, and other 
exposed surfaces. It reduces clean- 
up time because dried adhesives can 
be easily peeled off coated surfaces, 


@ Developed for polyester and 
epoxy resins, a new mold release 
(CD Mold Release B, Chemical De- 
velopment Corp.) has also proved 
to be an excellent release agent for 
phenolic, melamine, and similar ma- 
terials. Molded parts have a high 
gloss or natural luster without buff- 
ing or polishing. The parts release 
quickly, and the mold does not need 
to be lubricated as often as before. 


References 


Consult the Subject Index and Di- 
rectory Index for additional informa- 
tion concerning mold lubricants. 

“Effect of stabilizers and lubri- 
cants on the coloring of plasticized 
polyvinyl chloride-type compound,” 
by W. K. Clark, Mopern Ptastics 
26, 97 (July 1949). 


agent has the advantage that the 
temperature at *which gases are 
evolved can be closely controlled, 
and therefore the process of pro- 
ducing the evolved gases can be 
regulated. Organic blowing agents 
also produce a gas under pressure 
and can develop great effectiveness 
with relatively small quantities. 


Commercial Availability 

Although more than 50 US. pat- 
ents may be found in the literature, 
Table 1 summarizes the more im- 
portant commercially available 
products. 

The blowing agent is generally in- 
corporated into the resin via fine 
grinding with a plastisol. If the plas- 
ticizer concentration in the plastisol 
is too low for proper dispersion oF 

(To page 622) 
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Acheson 
Color 
Dispersions 


To obtain the best results in 
coloring plastics, it is im- 
portant to use completely 
dispersed pigments, so that 
your colorants develop their 
full brilliance, give the true 
tone value you want, and pro- 
duce the high lustre that 
marks a quality product. 
ADP color dispersions, avail- 
able in both granular and 
paste form, are thoroughly 
dispersed, reflecting our 48 
years of dispersing experi- 
ence. Excellent for master- 
batch use, they are easy to 
extend, save handling time, 
prevent contamination of 
other products, and in some 
cases allow you to use as 
little as one-fifth the ordinary 
amount of colorant. Consist- 
ently giving you better re- 
sults than you could get by 
grinding your own colors, at 
no increase in cost, ADP dis- 
persions are the finest you 
can obtain. 


Custom Dispersing 
ADP is equipped to do custom 
disintegrating, dispersing, and 
stabilizing of the pigment of 
your choice in most resins or 
vehicles you want to use. 


Dry Granular Dispersions 


High concentrations of colors and black, completely dis- 
persed in... 


polyethylene nylon 

polystyrene vinyls 

polyesters ethyl cellulose 
methacrylates cellulose acetate butyrate 


Supplied in dry granular form, for ease of handling, blend- 
ing, extending, and extrusion. Carbon black and all stand- 
ard colors. 


A 20 percent concentration of carbon black, for example, 
can be mixed in and extruded into polyethylene pipe in 
one pass. It extends to the 3 percent concentration desired 
for the protection of plastic pipe from the embrittling 
action of sunlight, in the same single pass through the ex- 
truder which also forms the pipe. Saves processing time 
and money. 


Paste Dispersions 


All standard colors and blacks, plus stabilizers or fillers, 
completely dispersed in any suitable plastic vehicle or 
plasticizer, for coloring plastic film or sheet or other prod- 
ucts where dry dispersions are not suitable. In polyesters, 
for example, as used in making corrugated plastic sheet, 
reinforced plastic automobile bodies, ete. 


Inks for Printing Plastics 


An instant-drying vinyl ink for gravure printing on vinyl 
film and sheet incorporates a new system which dries so 
rapidly at normal printing temperatures that it imparts 
remarkable blocking properties. Gives excellent adhesion, 
prints with much more brilliance than normally expected 
from gravure printing. Concentrated, ready to extend with 
clear and solvent. Available in black, white, and ten other 
colors. Ideal for shower curtains, draperies, tablecloths, 
upholstery fabrics, and the like. 


This is one of several ADP inks for printing by gravure, 
surface, and silk-screen processes. 


For les and tati call or write: 


Acheson Dispersed Pigments Co. 


2256 E. Ontario Street, Philadelphia 34, Pa. e 





CUmberland 9-0200 
. . - also Acheson Colloids Ltd., Slough, England. 
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EMICALS 


To meet the needs of the Plastics Industry, the Celluflex 
series of Plasticizers is being expanded and other plasticizer 
series are under development. Watch the pages of Modern 
Plastics for announcements of new Plasticizers by Celanese. 
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BUTYRIC ACID 


If you are limited by space and time, experienced chemists in the fully-equipped 
CELANESE TECHNICAL SERVICE AND APPLICATION LABORATORIES will be 
glad to assist you in the development of new and improved formulations. Trial lots 
will be subjected to specified tests and production costs analyses prepared. 
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if dry rubber is used, direct milling 
may be employed provided the stock 
can be kept below the decomposi- 
tion range of the blowing agent. The 
resin or rubber mix containing the 
blowing agent is transferred to ap- 
propriate molds for heating and/or 
vulcanizing. A two-stage heating cy- 
cle is often used with polyvinyl 
chloride wherein the compounded 
plastisol is heated above the decom- 
position temperature and_ then 
cooled to room temperature. The 
cooled, partially expanded article is 
removed from the mold and further 
heated at a critical temperature to 
attain the desired expansion without 
deforming the article. 

Although expanded rubbers may 
be highly filled, use of fillers in plas- 
tic compositions sometimes becomes 
complicated because of their adverse 
effect upon the chemical which 
serves to supply the gas that acts 
as the foaming or blowing agent. 

For unicellular rubbers, about 5 
to 10 parts blowing agent per 100 
parts of rubber hydrocarbon are 
used; for unicellular vinyl, the 
amount varies between 10 and 20 
parts per 100 parts of resin. 


Isocyanates 

In a broad sense, the use of iso- 
cyanates follows the blowing agent 
concept with the diisocyanate pro- 
viding the source of gas (carbon 
dioxide) as well as the cross-linking 
medium. Both rigid and flexible 
foams have been prepared from the 
isocyanates, in densities in the range 
of 1.5 to 35 Ib./cu. ft. One of the 
chief advantages of these foams is 
that they can be foamed in place, 
without the application of heat and 
using very simple equipment. Both 
the rigid and the flexible foams have 
outstanding strength at all densities, 
and the flexible foams have excel- 
lent abrasion resistance. Foams that 
will not support combustion can be 
prepared. 

The chemistry of the isocyanate 
foams is concerned principally with 
the reactions of isocyanates with 
three types of compounds (alcohols, 
water, and carboxylic acids) as 
shown in the following three equa- 
tions: 


RNCO + R’OH——-}>RNHCOOR’ (1) 
2 RNCO + H:O——}RNHCONHR + 3 


RNCO + R’COOH——-}>RNHCOR’ + o 


The first reaction is of primary im- 
portance in cross-linking reactions, 





Table I — Major Commercial Organic Blowing Agents 





Trade Name and Manufacturer 





Unicel (Du Pont) 
Porofor DB (Bayer) 


Porofor N (Bayer) 


CHy 
7 


CH; 


CN 


Porofor 254 (Bayer) 


Wingcel S (Goodyear) 


Porofor BSH (Bayer) 


Celogen (Naugatuck) 


Unicel ND (Du Pont) 


Chemical Compound 





H 


Pann 


C-—-N=N-C 


CH; 
CN 


Cyclohexanone derivative of Porofor N 


O N 


(CH;):C < > C-—N | 
‘XN 


N 


H 


<> S-N-NH: 





while the second and third reactions 
serve to generate gas for foaming, 
as well as cross-linking. 

In the preparation of foams, toly- 
lene diisocyanate is used in conjunc- 
tion with a liquid or low-melting 
polymer containing reactive groups 
such as hydroxyl and carboxyl 
groups. The polymer most fre- 
quently used is a polyester. For 
rigid foams a highly branched 
polyester is used, while for flexible 
foams a polyester having only a little 
branching is preferred. If the poly- 
ester has a high acid number, re- 
action of the isocyanate with the 
carboxyl groups generates the gas 
for foaming. When polyesters of low 
acid number are used, 1 to 2% of 
water is added to serve as the 
source of gas. A tertiary amine may 
be used as a catalyst and an emulsi- 


fier may be added to aid the mix- 
ing action. 

In the operation, all ingredients 
may be mixed at one time, using 
good agitation. Just as the evolution 
of gas begins, the liquid mixture is 
poured into the mold or cavity to be 
filled and the foaming reaction pro- 
ceeds without the application of heat 
or pressure. The best physical prop- 
erties are obtained, however, if a 
short cure at 70 to 125° C. is used. 
The foaming recipe must be care- 
fully adjusted to provide gas evo 
lution at a suitable rate and before 
gelation occurs. Foam density is 
regulated by controlling the extent 
of the reaction between isocyanate 
and water or carboxylic acid. The 
time and degree of mixing the in- 
gredients must be controlled care- 
fully. The preparation of flexible 
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9720 POLYMERIC 9055 DGP...for low cost 
for permanence 


there is a 9058 DOZ, 9057 DIOZ... for low 


PLASTOLEIN PLASTICIZER temperature flexibility 


which fits your specific needs 


If you need low temperature performance... 
Plastolein 9058 DOZ (di-2-ethylhexyl azelate) and 
9057 DIOZ (di-iso-octyl azelate), the most versatile 
low-temperature vinyl plasticizers available, are 
characterized by outstanding low-temperature flex, 
low volatility, high plasticizing efficiency, good 
heat and light stability and unusually low water 
and soapy water extraction. 


If you need extreme permanence... 
Plastolein 9720 imparts extreme durability and 
weatherability to plastic materials—providing 
unusually low volatility, high resistance to oil 
and water extraction, excellent stability to 
heat and light, resistance to migration. 


If you need low-cost... 
Plastolein 9055 DGP is a low cost, low-temperature, 
secondary plasticizer which provides high 
efficiency, good all-around performance and 
excellent chemical stability. 


Investigate the advantages of the Plastolein Plasticizer 
that best fit your purposes. Write Dept. FE today for 
new descriptive booklet or evaluation samples. 
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foams requires 15 to 40 parts of di- 
isocyanate per 100 parts of polyester, 
while rigid foams usually require 60 
to 100 parts of diisocyanate. 


References 

Consult the Subject Index and Di- 
rectory Index for additional infor- 
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“Cellular polyethylene by extru- 
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DESTATICIZERS 


by E. E. ZIEGLER* 





TATIC dust collection in process- 

ing, display, and use of molded 
plastic parts is a problem that 
causes widespread concern. Nearly 
all thermoplastic and thermosetting 
materials are affected to some de- 
gree, the former more severely than 
the latter. 

As a result of recent investiga- 
tions into the origin, polarity, and 
magnitude of static charges on plas- 
tics, much has been learned which, 
although it has not resulted yet in 
the commercial sale of destaticized 
plastic materials, has nonetheless 
led to the development and use of 
a number of destaticizers for appli- 
cation to the surfaces of finished 
molded articles. 

Polystyrene is more apt to accu- 
mulate dust deposits than any other 
thermoplastic. The excellent elec- 
trical characteristics of polystyrene 
have been recognized for years and 
used advantageously in a wide va- 


cs Technical Service, The Dow Chemical Co 





Table I—Properties of Commercial Destaticizers 





Polishing 


Product Required 


Tend 
Flammable 





Arquad 18; 1 to 2% 
in water 

Joy or Lux liquid 
detergents; 1 to 
2% in water 

4% Carbowax and 
1% Tergitol in 
water 

Polishine 


Some 


Very little 


Some 


Dust-free cleaner 
D-Stat B 
Logostat R-2018 
H-145 

Anstac PS 

Merix #79 


Very little 
Very little 
Some 
Some 
Very little 
Some 


Enough to remove 
dried powder 


No 


No 


No Slight 


None 


Slight 
Slight 
Slight 
Noticeable 
Slight 
Slight 





riety of applications. Unfortunately, 
polystyrene’s high resistivity does 
not permit static electric charges, 
which have developed on its surface, 
to be neutralized or to be conducted 
to ground. This is the reason it holds 
static charges for long periods of 
time; the result is a tendency to at- 
tract and accumulate dust particles. 
This problem is most severe when 
colorful polystyrene moldings are 
exposed in a dust-laden atmosphere. 
The dust accumulations that result 
are anything but attractive. An at- 
tempt to dust off or remove the dust 
particles by wiping usually results 
in the generation of additional static 
charge and the problem is only 
aggravated. 


Creation of Potentials 
It has been shown that both posi- 
tive and negative charges exist at 
random on any untouched surface 
of molded polystyrene. The highest 


charges, ranging in potential up to 
10,000 v. or more, are of positive po- 
larity and are created during the 
separation of the chilled molding 
from the metal mold. The charges of 
lower potential may be either posi- 
tive or negative, and may be the re- 
sult of molding or hot processing, 
fabricating, wrapping, polishing, or 
simply normal handling and storing 

Air-borne dust is attracted to and 
held by the highest electrical 
charges in the form of branched pat- 
terns which, because of their heavy 
deposit and their resemblance to 
“crowsfeet” or lightning discharges, 
are often highly visible and very ob- 
jectionable. Once this type of dust 
pattern is removed or even dis- 
turbed, it will never reappear (ex- 
cept under highly artificial condi- 
tions). Dust deposits on static 
charges of lower order more often 
take the form of small spots, streaks 
or broader smears, sometimes sin- 
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There’s nothing so convincing as putting a product to the actual 
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gly, sometimes in combination. Even 
though removed, they can easily be 
recreated by a variety of treatments. 

There appears to be no relation 
between polystyrene’s dust pick-up 
and the size, shape, or flow pattern 
of any molding. Mold lubricants, 
dyes, and even metallic pigments 
have no beneficial effect. On the 
other hand, some mold lubricants 
appear to aggravate formation of the 
objectionable branched patterns on 
polystyrene, and it is known that in- 
jection and compression molding 
processes are worse in this regard 
than extrusion. 

High humidity has no beneficial 
effect on polystyrene. However, it 
has an effect on the dust itself and 
results in decreased dust collection 
during the more humid summer 
months. 


Preventives 

Limited amounts of radioactive 
elements are ineffective in polysty- 
rene. Larger amounts are both ex- 
pensive and hazardous from the 
health standpoint. Regardless of the 
amount, at least some forms would 
be short-lived. It appears obvious 
that radioactive ingredients do not 
provide a practical answer to the 
dust collection problem. 

X-ray treatments are effective for 
a very limited time. Ultraviolet radi- 
ation is effective only after surface 
degradation becomes visible. Sulfo- 
nation of molded parts is effective, 
but is both hazardous and rather 
short-lived. 

Of all the plastics tested, polysty- 
rene appears to be the worst from 
the standpoint of static dust pick-up. 
Polymethyl methacrylate and poly- 
ethylene are next in line, and there- 
after follow the remaining thermo- 
plastics and thermosets. This corre- 
lates with calculations and measure- 
ments of surface resistivity, which 
property controls the rate at which a 
static charge can leak off. 

If the basic nature of polystyrene 
could be changed to the extent of 
making it a conductor instead of an 
excellent electrical insulator, or if 
a permanent conductive layer could 
be established around the material, 
the problem of static dust attraction 
would be eliminated. Incorporation 
of hygroscopic materials in or on the 
surface of polystyrene might provide 
a possible solution to the problem, 
but only if other characteristics such 
as moldability, heat distortion, and 
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mechanical strength do not suffer be- 
cause of such incorporation. 

At the present time, the most 
practical answer appears to lie in the 
application of as effective, as perma- 
nent, and as inexpensive a destatici- 
zer as can be found (see Table I). 


References 


Consult the Subject Index and Di- 
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SOLVENTS 


by DENNIS H. MULLINS* 


NDUSTRIAL solvents may be 

broadly defined as liquids or mix- 
tures of liquids that are capable of 
dissolving or dispersing other sub- 
stances to form compositions of 
industrial value. Solvent produc- 
tion in the United States totaled 
approximately 6.4 billion Ib. in 
1952. During recent years, an es- 
timated 60% of solvent production 
has gone into the three major cate- 
gories of coatings, textiles, and ad- 
hesives, where the solvating and 
dispersing abilities of these liquids 
are of primary importance. The re- 
maining 40% has gone into such 
diverse fields as chemical inter- 
mediates, explosives, photographic 
film, pharmaceuticals, agricultural 
products, gasoline additives, dry 
cleaning, ore flotation, denaturants, 
and hydraulic fluids. 

Solvents are used in plastics com- 
positions to give the degree of 
temporary mobility necessary to 
operations such as forming, dipping, 
brushing, roller coating, spread- 
ing, and spraying of surface coat- 
ings; spinning and processing of 
textiles; preparation of special 
printing inks; and proper applica- 
tion of adhesives to supporting 
bases. Solvents are also employed 
as dispersants in organosols, based 
on high polymers, to obtain desired 
degrees of uniformity and mobility. 

The multiplicity of end uses has 
created demands for a_ greater 
variety of resinous materials to 
supplement the old standbys such 
as oleoresinous substances, shellac, 


* Carbide and Carbon Chemicals Corp. 


and cellulose nitrate. As result, 
the list of available resins : as been 
augmented by synthetic »aterials 
such as vinyl chloride ; olymes 
and copolymers, alkyds, acrylics 
cellulose acetate and related celly- 
lose derivatives, styrene polymers 
and copolymers, polyviny! acetate, 
polyvinyl butyral, chlorinated ryb- 
ber, and many types of phenolics 

Since the various resins differ 
in structure, a solvent for one 
will not necessarily dissolve others 
or, if it does, it may not be 
acceptable from the standpoints 
of cost and performance. Conse- 
quently, a wide variety of solvents 
is employed in the preparation of 
the various high polymer solutions 
Among the more popular types are 
esters, ketones,  ether-alcohols. 
alcohols, cyclic ethers, _ nitro- 
paraffins, terpenes, and _ aliphatic 
aromatic, maphthenic, and _ chlo- 
rinated hydrocarbons. 

Important factors in selecting a 
solvent or solvents for a resinous 
substance are solvent ability, sol- 
vent strength, evaporation rate, tox- 
icity, chemical stability, and cost. 

To complicate selection further, 
tailoring resin solutions for specific 
end uses may involve climatic con- 
ditions (whether the season is hot 
or cold, or dry or humid), the ap- 
pearance of the finish (whether it 
is to be rough and porous, smooth 
or of high gloss), the method of ap- 
plication (in the case of surface 
coatings, whether it is to be dipping, 
brushing, roller coating, hot or cold 
spraying, or spreading), and the 
method of drying (whether baking 
or air drying). 

Solvent ability—The most sig- 
nificant characteristic of a solvent 
is its ability to dissolve or be dis- 
solved by various classes of sub- 
stances, and it is unfortunate that 
this characteristic, known as solvent 
ability, is the one that can be pre- 
dicted with the least certainty. On 
the other hand, solvent strength, or 
the relative rating of which is the 
best or strongest of various solvents 
for a specific substance, is much 
more susceptible to theoretical and 
practical treatment. 

Numerous factors militate against 
conventional thermodynamic p)- 
proaches to the solubility of high 
polymers, and so far there is 00 
quantitative treatment of general 
applicability that will predict 
whether or not a particular solvent 
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will dissolve a particular resin. 
About the only guide is the time- 
honored rule that “like will dissolve 
like.” But numerous exceptions to 
this rule make trial and error still 
the best available procedure for ar- 
riving at a given end result. 
Noteworthy contributions toward a 
better understanding of the thermo- 
dynamics of high polymer solutions 
have been made by Flory (J. Chem. 
Phys. 10, 51; 1942), Huggins (Ann. 
N.Y. Acad. Sci. 43, 1; 1942), and Doty 
and Zable (J. Polymer Sci. 1, 90; 
1946). A mechanistic approach to the 
theory of solvent action has been 
advanced by Doolittle (Ind. Eng. 
Chem. 36, 239; 1944. Ibid 38, 535; 
1946. J. Polymer Sci. 2, 121; 1947). 


Selection of Solvents 
The initial phase of formulating 
a resin solution begins with the se- 
lection of active solvents that will 
dissolve the resin. These materi- 
als are usually selected, by trial 


and error, from a list of compounds 
characterized by a polar or active 
group, most often an oxygen-bearing 
group. Because of their ability to 
produce solutions of low viscosity 
and high binder or resin concentra- 
tion, esters, ketones, ether-alcohols, 
and nitroparaffins are among the 
more popular active solvents for 
many of the high-molecular-weight 
resins. 

Solvent strength—Industrial meth- 
ods for evaluating solvent strength 
depend on use characteristics. Al- 
though the procedures have no theo- 
retical basis, they are experimen- 
tally simple and provide useful 
information; therefore, they are 
widely accepted by industry. 

One such method, particularly 
popular in the cellulose nitrate 
lacquer industry, involves a dilu- 
tion-ratio determination, which is 
essentially a measure of the toler- 
ance of a cellulose nitrate solvent 
for a specific diluent such as toluene. 
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Fig. 1—Relative evaporation rates for fast-evaporating liquids 
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. Ethyl alcohol (pure) 
Ethyl! a-butyl ether 


5. Methylal 
. Methyl alcohol 


This value is reported i: 
the volume ratio of diluen 
at the precipitation poi 
resin (A.S.T.M. D268-391 

Different classes of so! 
hibit typical levels of solver 
as measured by the dilution-ratiy 
method, and tolerance for diluents 
can often be improved by incorpo- 
rating small proportions of a coupler, 
such as an alcohol. Dilution-ratip 
values are usually listed with the 
other physical properties of the more 
common lacquer solvents. 

Early beliefs that the solvent that 
results in the lowest viscosity soly. 
tion has the greatest solvent strength 
formed the basis for the familiar 
“viscosity behavior” method of ra- 
ting active solvents. However, low 
viscosity of a binary solution is asso- 
ciated more directly with the mo- 
lecular weight of the solvent than 
with its solvent strength. This limits 
the usefulness of this method which 
tends to penalize good, high-molecu- 
lar-weight solvents such as cyclo- 
hexanone. This limitation is taken 
into account in the “constant vis- 
cosity procedure” propounded by 
V. W. Ware (Ind. Eng. Chem. 31, 
738; 1939). 

A more reliable method of evalu- 
ating solvent strength, and one that 
is particularly applicable to vinyl 
resin solutions, was introduced by 
Doolittle (Ind. Eng. Chem. 30, 199; 
1938). The procedure, known as the 
“viscosity-phase-diagram method,” 
combines the best features of the 
dilution-ratio and viscosity behavior 
methods in a working diagram. The 
diagram defines the permissible 
formulating range as the components 
in a mixture of resin, solvent, and 
diluent are varied. 

The complexities introduced by 
the various high polymer systems 
and the use of solvent-nonsolvent 
mixtures preclude rigid classifica- 
tion according to solvent strength. 
Nevertheless, certain generalizations 
are permissible on the basis of ex- 
perience and empirical rules. For 
many resinous materials, the most 
active solvents are cyclic and un- 
saturated ketones such as cyclo- 
pentanone, cyclohexanone, isopho- 
rone, and mesityl oxide. The next 
most active are the nitroparaffins, 
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. Ethylene chloride . Methylene chloride 
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reon 113 . Propylene chloride 
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. Tetrahydrofuran 
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aliphatic ketones, and ether-alcohols. 
Next in order are the popular ali- 
phatic esters such as ethy!, butyl, 
and amy] acetates. Because they ex- 
hibit such great differences in sol- 
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s. Moreover, their use in 

s limited by toxicity and 
suscep ibility to hydrolysis. 

Evaporation rate — Evaporation, 

eithe atmospheric or elevated 
temp ures, is most frequently 
used to remove solvents that have 
been used to dissolve resinous ma- 
terials to facilitate shaping. Hence, 
in selecting a solvent for a particular 
application, it is essential to know 
how readily the solvent can be ex- 
nected to evaporate under use. 
. Evaporation rates can often be 
anticipated from data on vapor pres- 
sures. latent heats, densities, etc., 
but it is usually desirable to obtain 
actual measurements under some 
sort of standard conditions. The 
simplest and most widely used 
method is that of determining rela- 
tive evaporation rates of the indi- 
vidual solvents under room condi- 
tions, using certain solvents as 
standards each time. By this method, 
solvents are often classified as “fast,” 
“medium,” or “slow” in evaporation. 
Figures 1 to 4 show the relative 
evaporation rates of some of the 
more commonly used solvents. 

Mixtures of solvents are preferred 
in many compositions. Although the 
evaporation rate of a solvent from a 
mixture is rarely the same as its 
rate alone, nevertheless the two are 
usually close enough for practical 
comparisons. The presence of dis- 
solved resins also influences rate of 
evaporation of solvents, especially 
toward the end of the drying period. 
Solvents that evaporate quickly are 
preferred for coatings to be applied 
by dipping. For applications involv- 
ing brushing or roller coating, sol- 
vents that evaporate much more 
slowly are needed to achieve ade- 
quate flow out of brush marks and 
ridges before the films dry. For 
spray application, solvents of inter- 
mediate evaporation rate usually 
work best. 

Solvent balance—In many practi- 
cal coating, ink, and adhesive com- 
positions, nonsolvents are mixed 
with active solvents in order to 
obtain lower over-all costs. When 
this is done, it is necessary in most 
cases for the particular combination 
of volatiles to be selected with a 
Proper regard for their relative 
evaporation rates. Otherwise, it is 
quite possible for the film to become 
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Fig. 2—Relative evaporation rates of intermediate-evaporating liquids 
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too lean in active solvent as the dry- 
ing proceeds, in which event the 
binder or resin may not remain in 
solution, and precipitation or blush 
may result. 

In some cases involving a mixture 
of resins, one type of solvent may be 
needed for one of the resin com- 
ponents and an entirely different 
type for the other. In these cases, 
considerations of solvent balance 
during drying become more compli- 
cated, for it is essential that both 
types of solvent be present in proper 
proportions in the film at all stages 
of the drying step. This is often a 
factor in formulating cellulose ni- 
trate lacquers, in which a low mo- 
lecular weight resin or gum is fre- 
quently included to give adhesion, 
hardness, gloss, or the like to the 
final film. Thus, the solvent or thin- 
ner mixtures usually consist of polar 


solvents, such as esters or ketones, 
to dissolve the cellulose nitrate, and 
hydrocarbons to dissolve the gum 
(and also to reduce cost). If these 
two types do not remain in the film 
in the proper proportions during 
drying, either the cellulose nitrate 
or the gum may precipitate in the 
film, producing either a “cotton 
blush” or a “gum blush.” 

Another form of blush, known as 
“moisture blush,” results from a 
state of incompatibility that develops 
when too much moisture is present 
during drying. This may occur under 
very humid conditions even with 
properly formulated solvent mix- 
tures or thinners; or it may result 
from excessive concentrations of a 
water-soluble coupler such as ethyl 
alcohol. The condition may be 
remedied by a more uniform balanc- 

(To page 635) 
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synthetic fabrics and yarns 


MOLECULAR SUCCESS STORY 


Every one of the products shown above has, as a basic ingredient, 
a chemical known as D-I-O-P, the fastest growing plasticizer 
used in viny] sheetings, extrusions and plastisols. 

An important part of the molecular structure of D-I-O-P 
(di-iso-octyl phthalate) is Enjay iso-octyl alcohol. And because 
Enjay has supplied important building blocks for such a useful 
and versatile material as Vinyl, we feel justifiably proud of our 
“molecular success story.” 
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* (di-iso-octyl phthalate) 


of leadership in serving industry 


Enjay has had more than 34 years of experience in supplying 
essential molecules to the chemical, surface-coating, petroleum 
and plastics industries. This experience is backed by research 
facilities that are always available to assist you in developing 
new and improved products through chemistry. 

When ordering chemicals, specify Enjay and be sure of the 
finest quality on the market...the quality your products deserve. 
ENJAY COMPANY, INC. - 15 West Sist St.. New York 19, N.Y. 


























Where vinyl products must stand up under 
all kinds of abuse, the choice of proper 
plasticizers is important—for upon the 
plasticizer depends, to a large extent, the 
life of the vinyl product. PaARAPLEXx poly- 
meric plasticizers and MONOPLEX mono- 
meric esters offer a combination of properties 
—resistance to migration, very low vola- 
tility, flexibility at low temperatures, and 
resistance to extraction by a variety of 


solvents, both organic and aqueous. There 
are even Rohm & Haas plasticizers which 
function as stabilizers and impart extraor- 
dinary resistance to degradation by heat and 
light— ParaPLex G-60, ParaPLex G-62, 
and Monoptex S-71. By using one of the 
Rohm & Haas ParRaPLex or MOoNnopPLex 
plasticizers or a combination of them, long 
term service durability in your product— 
and its efficient processing, can be provided. 
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PARAPLEX G-25: A plasticizer of high molecular 
weight. Highly resistant to migration and to extraction 
by aqueous and organic media. 


PARAPLEX G-40: Polymeric plasticizer of high 
molecular weight. For use when outstanding resistance to 
extraction by aliphatic and aromatic hydrocarbons 
is required. 


PARAPLEX G-50: Polymeric plasticizer of intermediate 
molecular weight, available at moderate cost. Pro- 


Write for further 


vides a combination of permanence, durability, and 
handling ease. 

PARAPLEX G-53: Polymeric plasticizer of relatively 
high molecular weight. Resistant to extraction by soaps, 
detergents, and hydrocarbon solvents. Compatible 
with a variety of vinyl resins. 

PARAPLEX G-62: A stabilizer-plasticizer. Contributes 
superior stabilization under the effects of light; also acts 
as an efficient “heat stabilizer." Resistant to extraction 
by soap and detergent solutions. 








information and samples 


PARAPLEX and MONOPLEX ore trade-marks, Reg. 
U.S. Pat. Off. and in principal foreign countries. 


Washington Square, Philadelphia 5. Po. 
R. tives in pri ipal foreign ‘ 
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HARDESTY CHEMICAL DIVISION 

W. C. HARDESTY CO., INC. o 

P “ er. 

25 Main St. Belleville 9, New Jersey Cel 
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FOR VINYL RESINS, SYNTHETIC RUBBERS, CELLULOSE ESTERS cl 

an 

Outstanding for low temperature, flexibility, low vis- Hardesty has developed many plasticizers with special solv 
cosity, low heat loss, and maintenance of flexibility over merits which enable you to select the product best suited adv 
wide temperature ranges. to your needs. ing 
Hardesty Chemical Division offers you a wide choice Consult us if you have a plasticizer problem. Our tech. _ 
of Plasticizers which keep your product young. Sebacate nical staff will be glad to assist you in solving it. age 
esters are particularly good on weathering and ageing. ol s 
Si 
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ners to avuid high propor- 
he more volatile solvents 
idition or “retarder” thin- 
as amyl acetate and butyl 
, which evaporate slowly. 
xe general principles apply 
systems in which two or 
es of resins are used in the 
mposition, especially when 
types of solvents are needed 
lifferent resins. Often, when 
n requires a highly polar 
uch as a ketone or an ester, 
and the other resin needs a less polar 
solvent such as a hydrocarbon, some 
advantage can be gained by includ- 
ing intermediate solvents, such as 
ether-alcohols, to serve as blending 
agents, thus minimizing the hazards 
of solvent imbalance during drying. 
Surface roughness of lacquer films 
may be caused in part by inadequate 
flowout or leveling. Again, a proper 
balance of volatile components is 
essential in dealing with this prob- 
lem, which manifests itself in orange 
peel effects, ridging, and the like. 
Preferred solvents for various 
classes of resins—The requirements 
for cellulose nitrate lacquer solvents 
have been discussed to some extent 
in the foregoing sections, and need 
little amplification here. Other cel- 
lulose esters are generally similar 
but perhaps tolerate less hydro- 
carbon diluent. An exception is the 
recently introduced low-viscosity 
grade of cellulose acetate butyrate, 
which is more soluble. Ethyl cellu- 
lose can be dissolved readily in an 
aleohol-aromatic hydrocarbon blend. 
Polyvinyl chloride can be dis- 
solved in simple ketones such as 
acetone or methyl ethyl ketone, pro- 
viding the solutions are prepared 
and applied while hot, as in solu- 
tion coating of cloth and film cast- 
ing. For use at room temperature, 
stronger solvents such as tetra- 
hydrofuran, cyclohexanone, or iso- 
phorone are required. Copolymers 
of vinyl chloride with vinyl acetate 
are more soluble, and the standard 
medium-molecular-weight coating 
grades containing about 87% vinyl 
chloride can be handled in aliphatic 
ketones, nitroparaffins, chlorinated 
hydrocarbons, or simple esters (low 
alcohol content grades). Aromatic 
hydrocarbons can be used as dil- 
uents, but alcohols and aliphatic 
hydrocarbons should be avoided. 
Polyvinyl acetate is quite soluble in 
a wide range of solvents including 
alcohols and aromatic hydrocarbons. 


Solvents 


Polyvinyl butyral will dissolve in 
alcohols, esters, and ketones. The 
newer polyvinyl chloride organosols 
are suspensions rather than true 
solutions, and are based on finely 
divided high-molecular-weight resin. 
These require that the suspending 
liquid have a balance between polar 
compounds (dispersants) and non- 
polar compounds (diluents). The 
preferred dispersants have relatively 
mild solvent action on the resin at 
room temperature; thus, diisobutyl 
ketone, aliphatic esters, or glycol- 
ethers are preferred. Of course, 
plasticizers for the resin can also 
serve as dispersants, often requiring 
only a balance of aliphatic and aro- 
matic hydrocarbons for minimum 
viscosity. 

In general, the acrylic and metha- 
crylic acid ester polymers and 
copolymers require the same classes 
of relatively polar solvents needed 
for the vinyl chloride copolymers, 
although the softer types, such as 
poly-n-butyl methacrylate, will dis- 
solve in hydrocarbons. Polystyrene 
dissolves readily in aromatic hydro- 


carbons or in more polar compounds. 
In general, the styrene copolymers 
are hydrocarbon soluble. Polyvinyli- 
dene chloride and related copoly- 
mers are relatively insoluble, and 
only certain ones can be handled in 
solution at all, these requiring highly 
polar solvents. Copolymers lower in 
vinylidene chloride are much more 
soluble, and one of these is actually 
soluble in toluene. Polyethylene and 
polymonochlorotrifluoroethylene are 
substantially unaffected by all sol- 
vents at room temperature, but can 
be dissolved in various solvents if 
heated high enough. 

Alkyd resins are highly important 
vehicles in the coatings industry. 
These are usually soluble in aro- 
matic hydrocarbons, the softer types 
being soluble even in aliphatics. 
When used alone, phenol-formalde- 
hyde resins often require alcohols or 
more polar compounds as solvents, 
but when used in mixtures, as in 
oil-containing varnishes, they will 
generally tolerate aromatic or ali- 
phatic hydrocarbons, depending upon 
the proportion and type of oil. Urea- 
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Fig. 3— Relative evaporation rates of slow-evaporating liquids 
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WHICH ARGUS STABILIZERS ARE BEST 
FOR YOUR VINYL COMPOUNDS 


One, or a combination, of these Argus stabil- 
izers will help solve your vinyl stabilization 
problem. Each has been formulated to meet cer- 
tain specific requirements -= heat stability, 
color stability etc. Whatever your problem, 
there are Argus stabilizers to solve them -- 
efficiently, economically. 


Write today for Technical Bulletins No. l, 2, 
3, and 5, which describe the use and advantages 
of each. 


AT LOW COST 


NEW DRAPEX 3.2 


LOW TEMPERATURE EPOXY PLASTICIZER 


- « « offers high heat and light stability and 
resistance to water extraction while providing 
low temperature flexibility properties at low 
cost. Write for Technical Bulletin No.4. 


ARGUS CHEMICAL LABORATORY 


633 COURT STREET BROOKLYN 31, N. Y. 
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Fig. 4—Relative evaporation rates of very slow-evaporating liquids 
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formaldehyde and related resinous 
types are usually dissolved in alco- 
hols or aleohol-hydrocarbon blends. 
For the types of paints, enamels, and 
varnishes sold in retail stores, 
aliphatic hydrocarbons or terpenes 
are the preferred solvents, because 
these have relatively mild solvent 
action on old paint surfaces and thus 
reduce the danger of lifting the old 
paint. On the other hand, a large 
volume of solvents goes into paint 
and varnish removers. Usually these 
are blends of various classes of sol- 
vents, often with a dissolved resin 
or wax to retard evaporation of the 
solvent 

Solvents in coatings, inks, and ad- 
hesives for plasties—An important 
factor that must be kept in mind 
when formulating adhesives or print- 
ing inks for use with plastics articles 
is avoidance of solvents that may 
have an adverse effect on the physi- 
cal properties of these articles. This 
is particularly true in certain of the 
more rigid plastics items for which 


Solvents 


2-Ethylbuty! alcoho 
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5. 2-Ethylhexy! alcoh« 


olve 30, n-Hexyl ether 
29. Dichloroethy! forma 
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Methyl Carbitol 
39, 2-Methylpentane-2,4-diol 
35. Methylphenylcarbinol 
5. Nitrobenzene 
>». n-Octyl alcohol 
Pine oil 
Propylene carbonate 
2. Tetrahydrofurfuryl alcohol 
Tetralin 
. Trichlorobenzene 
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over-lacquers, inks, or adhesives 
must be selected with especial care 
to avoid crazing or embrittlement. 
The choice is often a difficult one 
since, in order to insure adequate 
adhesion, such compositions usually 
must exert some solvent action on 
the plastics material. 
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relatively 
usually a 


PLASTICIZER is a 

non-volatile solvent, 
liquid or gum of synthetic origin, 
that is incorporated in a resin com- 
position either to improve its work- 
ability or to alter its physical prop- 
erties, or both. A plasticizer-extender 
or softener is a non-volatile diluent 
that can be substituted for a portion 
of a true plasticizer without serious 
impairment of the mechanical prop- 
erties of the composition. 

The first plastic material, Cellu- 
loid, was the result of a discovery 
that camphor is a plasticizer for 
cellulose nitrate, thus making it pos- 
sible to mold and fabricate this 
otherwise hard, horny material. 
Similarly, modern vinyl elastomers 
came into being by virtue of the dis- 
covery that certain combinations of 
polyvinyl chloride and plasticizers 
form flexible gels of sufficient dura- 
bility to be of practical value. Even 
more recently, a new industry has 
been started as a result of the dis- 
covery that flowable pastes based on 
certain colloidal dispersions of finely 
divided polyvinyl chloride (or simi- 
lar polymer) in liquid plasticizer 
can be processed into useful articles. 
These pastes, called plastisols, can 
readily be shaped with little or no 
pressure, and then, by simple heat- 
ing, converted to tough elastomeric 
compositions. 

Plasticizers function by invading 
the areas between resin molecules, 
thus rendering inoperative some of 
the van der Waals’ forces that are 
largely responsible for the rigid 
molecular network of the resin 
Neutralization of some of these 
points of attraction by plasticizer 
attack adds measurably to the ease 
of processing; and, if enough plasti- 
cizer is incorporated, it is possible to 
obtain compositions that are flexible 
over a considerable temperature 
range. This ability to modify basic 
characteristics of resins by the addi- 
tion of plasticizers has opened up 
vast, diversified fields of application 
that are beyond the reach of rigid 
compositions. For example, plasti- 
cized vinyls are used in such diverse 
applications as garden hose, wire in- 

(To page 640) 
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CHLOROWAX* 40 


CHLOROWAX* 70 


Liquid chlorinated paraffin 
containing 40% chlorine by 
weight. Inert, nontoxic, sol- 
uble in wide variety of or- 
ganic solvents. 


Resinous chlorinated paraffin 
containing 70% chlorine by 
weight. Cream-colored non- 
toxic resin. Soluble in most 
organic solvents. Highly re- 
sistant to burning. 


Highly suitable as a co-plasticizer | 
vinyl compounds. Lowers compounding 
costs at no sacrifice in quality. 


Useful as processing aid when com 
pounded with rigid plastics, since it low- 
ers softening point. 





SURFEX* MM 


Precipitated calcium carbon- 
ate. Particle size 1 to 5 mi- 
crons. Resin-coated. Low oil 
absorption (20-22 cc/100 
grams). 


Useful as extender in vinyl compounds 
and glass reinforced polyester resir 
products, lowering compounding costs. 
Contributes excellent color and light sta- 
bility to organosols and plastisols. 





MULTIFEX* MM 


Ultra-fine precipitated cal- 
cium carbonate. Particle size 
.05 to .06 microns. Uncoated. 


Used in vinyl compounds for extrusior 
and floor tile. Contributes improved 
abrasion resistance and higher gloss. Re- 
duces compounding cost with no appreci- 
able degradation. 





KALITE* 


Precipitated calcium carbon- 
ate. Particle size about 1 mi- 
cron. Oil absorption 28-32 cc. 
per 100 grams. Coated with 
1% fatty acid. 


Used extensively in calendered 20-gauge 
film such as vinyl upholstery compounds 
Has low oil absorption. Excellent calen- 
dering properties. 
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DIAMOND CHEMICALS FOR PLASTICS COMPOUNDING 





DIAMOND ALKALI 


COMPANY 


e CLEVELAND 14, OHIO 
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Industry counts on Heyden 
»-», aS a dependable source 
of organic chemicals 


For more than 50 years Heyden has been 
supplying organic chemicals to almost every 
process industry you can mention. These 
products have grown steadily in number, 
volume and applications, and are known for 
their high standards of quality and depend- 
ability. We believe this is a direct result of 


our continuing research, exacting technical 
control, and advanced manufacturing 
methods. 

Heyden organic chemicals comprise both 
aliphatics and aromatics, which include 
large volume basic raw materials for many 
important fields: 


e Formaldehyde (Hexamethylenetetramine, Paraformaldehyde) 
for plastics, textiles, leather and chemicals 


e Pentaerythritols (Pentek”, Mono-, Di-, Tripentek®) 


for paints and varnishes 


e Salicylic Acid and Salicylates for drugs, odorants, dyes, resins 


e Chlorination and Oxidation Derivatives of Toluene (Benzyl Chloride, 
Benzaldehyde, Benzoic Acid) for dyes, sanitizers, drugs and cosmetics 


e Other Organic Intermediates for a wide variety of products 


Write to us now for further information on Heyden chemicals. 
We shall welcome the opportunity to work with you. 


HEYDEN CHEMICAL CORPORATION 
342 Madison Avenue, New York 17, N.Y. 


CHICAGO « CINCINNATI « DETROIT « PHILADELPHIA 
PROVIDENCE ¢ SAN FRANCISCO 











sulation, upholstery, shower cur- 
tains, baby pants, floor tile, “slush- 
molded” doll parts, rainwear, food 
wrappings, protective coatings, and 
inflatable goods. 


Variety of Plasticizers 

As a result of the multiplicity of 
end uses, various methods of fabri- 
cating have been devised to obtain 
the desired end products, and this in 
turn has called for a greater variety 
of plasticizers. In the hot-processing 
of plasticized vinyls on calenders 
and in extruders, ability of the plas- 
ticizer to reduce processing tem- 
peratures is a primary requirement. 
Low volatility and good heat stabil- 
ity are also important considerations. 
For certain applications, good elec- 
trical properties, low-temperature 
flexibility, extraction and “rub-off” 
resistance, freedom from marring of 
lacquered surfaces, and good light 
stability are essential requirements. 
Liquid plasticizers of low viscosity 
that will wet, but not solvate, the 
resin at room temperature and will 
become active solvents at fusing 
temperatures of approximately 150° 
C., are required in formulating 
plastisols. 

Plasticizers are used in cellulose 
nitrate and vinyl surface coatings 
and in cast films to improve exten- 
sibility and decrease brittleness, and 
in adhesives based on vinyl acetate 
resin to improve tack. A relatively 
small but important market is found 
as an additive to vinyl butyral resin 
in safety-glass interlayer applica- 
tions. 

As plasticized resins invade new 
fields, performance demands take on 
new aspects, and the problems of 
synthesis and adequate appraisal of 
the potentialities of a plasticizer are 
multiplied. Applications of plastisols, 
plastigels, and foamed vinyls fore- 
shadow expanding into areas here- 
tofore regarded as the exclusive 
domain of rubber. Also looming 
large on the horizon are applications 
in which the unique properties of 
convertible, or polymerizable, plas- 
ticizers can be utilized to the fullest 
in totally new applications. Potential 
advantages with these new materials 
are gains in flexibility and processing 
during the forming stage and, by 
virtue of polymerization of the plas- 
ticizer, the achievement of greater 
permanence and rigidity in the final 
product. Plasticization can also be 
effected by a modification of the 
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resin itself to make it inherently 
more flexible, or “internally plas- 
ticized.” This is done by copolymer- 
izing vinyl chloride, for example, 
with appreciable proportions of a 
polymerizable monomer having a 
relatively long hydrocarbon side- 
chain, such as vinyl laurate. Modi- 
fications of this sort result in compo- 
sitions possessing outstanding per- 
manence characteristics. 


Performance Demands 


Ability to meet performance de- 
mands can be predicted with some 
degree of certainty on the basis of 
chemical composition and” structure 
of the plasticizer. Good compatibility 
is usually obtained with those com- 
pounds that possess an adequate 
number of active, solvating groups 
(carbonyl, cyano, ester, ether, halide, 
etc.). Poor water-resistance results 
from the presence of hydroxyl and 
ether groups; and, in the case of 
vinyls, hydroxyl groups also have 
an adverse effect on compatibility. 
Straight-chain aliphatic structures in 
the plasticizer molecule are favor- 
able and ring structures unfavorable 
to good low-temperature perform- 
ance. Permanence is dependent 
upon factors such as the viscosity, 
vapor pressure, and migrating tend- 
encies of the plasticizer. A summary 
of the significance of, and methods 
of measuring some of the important 
performance characteristics of, plas- 
ticizers ‘is presented below. 

Compatibility — Good inherent 
compatibility is associated with the 
presence of an adequate number of 
properly spaced, polar, solvating 
groups. Inadequacies in this respect 
are manifested by exudation (sweat- 
out, blooming, spewing), poor me- 
chanical strength, and whitening on 
bending. Exudation may be the 
result of one or many of several 
different factors: poor inherent sol- 
vating power of the plasticizer; 
chemical changes in the plasticizer 
structure, which may result from 
oxidation, exposure to sunlight or 
excessive heat; and improper choice 
of auxiliary compounding ingre- 
dients such as stabilizers, lubricants, 
fillers, and pigments. Exudation of 
any sort is undesirable from the 
standpoints of processing, heat-seal- 
ing, printing, appearance, retention 
of physical properties, and the like. 
Plasticizers that show only modest 
exudation may give no trouble at 
all when blended with a strong- 


solvent plasticizer: for ex: »ple, dj. 
2-ethylhexyl phthalate YP) in 
the case of vinyl chloride : sing 

Since incompatibility m:) not be 
immediately apparent, accelerated 
tests and abnormal conditions may 
be used for preliminary indications 
Prominent among these tests are ex. 
posure to high humidities at elevated 
temperatures, storage of folded 
sheets (exudation may occur along 
the inside of the fold), exposure jp 
various accelerated weathering units, 
and mild baking under a sunlamp, 

In the case of certain cellulose 
esters, a level of maximum per. 
manent compatibility of the plas- 
ticizer may be encountered after 
weathering or long aging. If the com- 
position has been over-plasticized, 
it will lose plasticizer during aging 
until this level is reached. 

Plasticizer efficiency—Because of 
differences in chemical structure, 
the various plasticizers differ 
markedly in the concentration re- 
quired to impart the same degree 
of flexibility or reduction in proc- 
essing temperature to a resin com- 
position. This fact is of considerable 
importance to the fabricator in his 
quest for economic advantages as 
well as superior quality. In general, 
the simple esters, or monomeric 
plasticizers, are the most efficient, 
in the sense that the lowest pro- 
portion of plasticizer is required to 
yield final compounds of a given 
degree of flexibility, and the high- 
molecular-weight polyesters and 
polymeric plasticizers are the 
least efficient. 

There are several different meth- 
ods of comparing plasticizer effici- 
encies. The most popular ones are 
comparisons at the same level of 
Durometer hardness, elongation 
modulus, or stiffness. 


Low-temperature properties—The 
ability of plasticized compositions to 
retain flexibility at low tempera- 
tures is extremely important from 


shipping, handling, and _ service 
standpoints. Straight-chain esters, 
such as the adipates, pelargonates, 
azelates, sebacates, and ricinoleates, 
are particularly good for low-tem- 
perature applications involving vinyl 
resins, and tri-2-ethylhexy] phos- 
phate is generally regarded as out- 
standing in this respect. Aromatic 
structures are detrimental to per- 
formance at low temperatures. 
Low temperature impact or brit- 
tleness tests and plotting of a tem- 
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perature-stiffness curve by means 
of the Clash and Berg torsional 
stiffness test are generally adequate 
for establishing the low-tempera- 
ture possibilities of a flexible resin 
composition. Compositions that ex- 
hibit a steep temperature-stiffness 
curve will stiffen badly on cooling 
and may shatter when handled 
roughly at low temperatures. 

Permanence—lIn order to retain its 
flexibility during use, a plastic com- 
position must not lose an appreciable 
amount of plasticizer as a result of 
volatility, “rub-off,” exudation, 
chemical change, or contact with oils, 
water, greases, and soap. High-mo- 
lecular-weight, viscous plasticizers 
of acceptable compatibility are pre- 
ferred from the permanence stand- 
point, and low-molecular-weight, 
highly fluid esters perform poorly 
in this respect. 

A popular method of measuring 
volatility involves the weight loss of 
plasticized film sandwiched between 
layers of powdered activated carbon 
for 24 hr. at 70° C. Rub-off, an im- 
portant consideration for upholstery, 
may be measured by tumbling plas- 
ticized sheeting in a bed of finely 
divided silica or similar material. 
Immersion in soapy water, grease, 
or other liquid medium reveals ad- 
ditional information on permanence 
characteristics. Chemical instability 
may manifest itself through oxida- 
tion, hydrolysis, or other degrada- 
tive processes that may result in less 
compatible or more volatile products. 
Ether linkages and double bonds are 
susceptible to attack by peroxides 
or oxygen, particularly in the pres- 
ence of manganese pigments. Anti- 
oxidants are sometimes helpful in 
preventing or delaying oxidative 
attack. 

Electrical properties—Increasing 
use of plasticized vinyls in electrical 
insulation has resulted in additional 
performance demands on plasticizers. 
Important considerations are ease 
of extrusion of the composition, high 
electrical resistivity (and this means 
a low concentration of ionic impuri- 
ties), low volatility, good low-tem- 
perature properties, and, in some 
cases, a slippery surface and flame 
resistance. DOP and tricresyl phos- 
phate are two of the more widely 
used plasticizers in this field. 

Thus far the upper limits for elec- 
trical uses of plasticized vinyls are 
60° C. for building wire and 105° C. 
for appliance wire. As less volatile 


plasticizers are offered, approval fo, 
use at higher temperatures 
assured. 

Specifications for electrical com. 
pounds include mechanical strength 
electrical properties, low-tempera- 
ture characteristics, and stiffness be. 
fore and after aging at elevate 
temperatures. 

Other factors—The flammable no. 
ture of most plasticizers creates , 
hazard in some applications. Phos. 
phates and chlorinated compounds. 
in addition to additives such as anti- 
mony oxide, are fairly effective jp 
overcoming this problem. Successfy! 
invasion of the foamed rubber field 
by foamed vinyls may depend in 
large part upon ability to fabricate 
suitable flame-resistant compositions, 
thus placing additional accent upon 
the need for a greater variety of 
non-flammable plasticizers for a 
number of varied applications. 

The use of plasticized composi- 
tions in the home, as articles of 
wear, and for food wrapping, has 
made important factors of toxicity, 
odor, and taste. 

Plasticizers may comprise up to 
50% or more of some resin composi- 
tions; thus the cost of the plasticizer 
may have a profound effect upon the 
cost of the end product. Low-cost 
extenders assume importance in 
this consideration. 

Good stability and color are im- 
portant during the processing steps, 
particularly for transparent film. 
Light stability is an important con- 
sideration in applications such as 
window draperies and garden hose. 
Freedom from marring is essential 
for items such as raincoats, uphol- 
stery, and handbags that may come 
in contact with lacquered surfaces. 
Hygroscopicity, freedom from crock- 
ing, good wetting of the resin at low 
temperatures, and quick solvating at 
high temperatures are properties 
that are important for one reason 
or another in specific applications of 
plastics materials. 

Within recent years epoxy mate- 
rials have made a successful entry 
into the field of plasticizers. These 
novel compounds combine the ability 
to plasticize and, at one and the 
same time, to stabilize vinyl chlo- 
ride resin compositions. 

It is evident from the foregoing 
that no single plasticizer will ever 
combine all of the desired features. 
As a practical measure, the fabrica- 
tor must therefore rely upon blends 
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| put REPRINT to work for you! 


Reprints of articles, features, and advertisements 
that appear in this Encyclopedia or in MODERN 
PLASTICS Magazine cost so little that you really 
should consider using them. Many companies 
make it a regular practice to have items which 
bear on their business reprinted for distribution 
to sales staffs, customers, prospects, and stock- 
holders. 


If, at any time, there is or has been something 
in the Encyclopedia or in MODERN PLASTICS 
Magazine which you can use in reprint form, in 
quantities of 100 copies or more, write and we will 
promptly furnish you with a quotation. 


INDUSTRIAL MAGAZINE SERVICE, INC. 


An Affiliate of Breskin Publications 


575 MADISON AVENUE bd NEW YORK 22, N. Y. 
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MOLDING POWDE 


By cooperating with the manufacturers of 


the base resin, Westchester Plastics produces 

materials of the highest and purest quality pos- 
sible in which the maximum properties of the 
base resin is maintained. Our coloring process 


produces a rich appearance in all colors. 


Westchester’s color matching service has an en- 
viable reputation in the field. We will match any 
standard or special color, at standard color 


prices! 


We are supplying many of the most discriminat- 

ing and largest users of Polyethylene Molding 
Powder. Prompt delivery is made on all orders. 
Materials supplied in ideal dustless pellet size. 


Write for complete information today. 
CUSTOM COMPOUNDERS OF THERMOPLASTIC MATERIALS 
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Recent Developmen:; 

@ Synthetic fats called  aceto. 
glycerides have been evalvated 
secondary plasticizers for yl res. 
ins at the Bureau of Agricultura| 
and Industrial Chemistry's Souther; 
Regional Research Laboratory, The 
acetoglycerides were tested with 
vinyl resin and the most common 
primary plasticizers. The plasticizing 
qualities were generally improved in 
each case. They are recommended 
especially when tricresyl phosphate 
is the primary plasticizer and also 
show promise as extenders for di- 
octyl sebacate. 


as 


@ Dipropylene glycol dibenzoate 
(Flexol 77-G, Carbide and Carbon 
Chemicals Co.) is a high solvating 
plasticizer for vinyl chloride resins 
with good resistance to extraction 
by oils. It has an unusual range of 
compatibilities with synthetic resins 


@ A non-phthalate primary plas- 
ticizer (Plastoflexe MGB, Advanc« 
Solvents & Chemical Corp.) is rec- 
ommended for all types of vinyl 
compounds, including plastisols. The 
product—a modified polypropylen 
glycol dibenzoate—is also recom- 
mended for use in compounding 
vinyl tile materials because it gives 
the finished PVC compounds greate: 
hardness. The company asserts that 
the plasticizer has greater tensil 
strength, higher modulus of elas- 
ticity, higher boiling point, lowe 
vapor pressure, lower volatility, and 
less odor than DOP compositions 


@ Processed from soybean oil, a 
new polymeric plasticizer (Archer- 
Daniels-Midland Co.) for vinyls is 
an epoxy triglyceride with good low- 
temperature flexibility and _resist- 
ance to ultra-violet light and heat 


@ A general-purpose primary plas- 
ticizer for polyvinyl chloride, di- 
isodecyl phthalate (DIDP, Monsanto 
Chemical Co., Organic Chemicals 
Div.) is now in commercial produc- 
tion. It is a clear, oily liquid of low 
volatility. In comparison to another 
plasticizer of the same company (di- 
2-ethylhexy] phthalate) it has much 
lower volatility characteristics, but 
is similar in electrical properties, 
heat and light stability, and migra- 
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wnufacture of upholstery 
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ixiliary low-temperature 

for polyvinyl chloride 

70, Atlas Powder Co.) can 

n combination with dioctyl 

to improve low tempera- 

erties of the latter. The for- 

, exhibits less volatile loss at 
lerably lower cost than is 

with the usual low-tem- 
erature primary plasticizers. Lower 
soap-extraction losses and a lesser 
tendency to mar varnish and lacquer 
faces are also realized. Physical 
properties are equivalent to a for- 
lation containing only DOP as a 


@ Two plasticizers (Estanox 203 
ind Estanox 206, Baker Castor Oil 
Co.), produced by the hydroxylation 
of fats, are low in cost, have the same 
volatility as DOP, and have rela- 
tively good low-temperature brittle- 
ness properties. The new plasticizers 
butyl hydroxyacetyl ester (203) 
and butyl polyacetoxy ester (206)— 
e produced by a modification of the 
peracetic acid process for hydroxy- 
lation which was developed by the 
Eastern Regional Laboratory of the 
S. Department of Agriculture. 
The products are efficient secondary 
plasticizers for vinyl and are also 
primary plasticizers for cellulosic 
resins and synthetic rubber. They 
have lower volatility, greater resist- 
ance to ultra-violet exposure, sta- 
bility to oxidation, freedom from 
rancidity, and are compatible with 
iny] 


References 

Consult the Subject Index and Di- 
rectory Index for additional infor- 
mation on plasticizers. See also Plas- 
ticizers Chart. 

“Plasticizers for vinyls,” by E. B. 
Deckel, Mopern Prastics 31, 98 
(Dee 1953). 

“Plasticizers for vinyls,” by H. S. 
Bergen, E. E. Cowell, and W. Way- 
choff, Mopern Prastics 31, 93 (Nov. 
1953) 

x ticizers for vinyls,” by J. J. 
Mor Movern Ptastics 31, 116 
(Oct. 1953). 

ative decomposition of ether 
(To page 650) 











SAVES MONEY» SAVES TIME 


Coloring your plastics with UNICOLOR is as simple as placing 
material in your present equipment. 


UNICOLOR, the revolutionary resin color concentrates eliminate 
production delays, increases equipment capacity, reduces in- 
ventory losses and costs. 


Works perfectly in your present equipment, cbsolutely no 
changes necessary in material or equipment. It will not fly 
and contaminate other machines, will not clog screens. 


You can get UNICOLOR to meet your most exacting color 
requirements .. . brilliant, bright, metallic or soft pastel 
shades. Available in granulated or pellet form. 


Write today for information on how you can Cut Color 
Costs, how to handle special color problems, and 
how UNICOLOR simplifies your color problems. 
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AMEX Wf { O has the 


9 features you want most 
ina vinyl plasticizer! 


Three years of laboratory 
testing by the 
Archer-Daniels-Midland 
Reasearch Staff, countless 
field tests and practical 
applications prove Admex 710 
the outstanding plasticizer 


for vinyl resins! 


Excellent processing behavior. Admex 710 
has the proper amount of natural lubricity to 
calender and extrude smoothly even though 
normal operating temperatures are exceeded 


=_ ~  =_ 
70 PHR TO PHR 
Admex TIO ~(5 pop - 525 


pop - me 
Tepe - 8 Tce 17.5 


Excellent heat stability. Notice the definite 
contrasts on this card. Admex 710 imparts 
unique heat resistance to heat discoloration 
in vinyl compounds 


Hand or drape. Admex 710 imparts that ex- 
cellent hand or drape characteristic so desir- 
able in vinyl curtains and draperies made 
either from free film or supported sheeting 


small volatility losses when tested by the com- 
mon activated carbon method. This ensures 
permanent flexibility in the finished product 


] Non-volatility. Admex 710 shows unusually 


Very good low-temperature flexibility. \m- 
pact or shock stresses at depressed tem- 
peratures reveal a superior low-temperature 
performance for Admex 710. 


710 assists in easy batch incorporations and 
lends itself toward applicability in paste 
coatings 


7 Low viscosity. This characteristic of Admex 


detergent soap solutions, mineral oil, alcol 
and many other liquid media prove tt 
characteristic to be outstanding 


9 Low extractability. Immersions in wate; 


Excellent ultra-violet light resistance. Ex- 
tended periods of exposure to sustained ultra- 
violet light produce no discoloration 
Admex 710 plasticized film and sheet 


dispersing media for pigments. Good wetting 
and sufficient viscosity provide the optimun 
for full color development and uniformity 


8 Excellent pigment wetting. An excellent 


Call, write or phone Archer-Daniels-Midland Co., P.O. Box 


) 


839, Minneapolis 2, Minn. (ATlantic 2112) for additional in- 


formation, samples or technical service. Your request will be given 


areful personal attention 


farcher- 
Paniels- 
Mi idiand co. 


Minneapolis 2, Minn. 


Sales Offices in all principal 





POLYESTER RESIN INTERMEDIATES: RESIN AND PLASTICIZER 
INTERMEDIATES: PAINT, VARNISH AND LACQUER 
INTERMEDIATES AND OTHER RESIN CHEMICALS 


In the industry’s two newest and most modern 
plants at Moundsville, W. Va. and Hopewell, Va. 
and in our long-established Buffalo, N. Y. plant, 
we produce a greater volume of a longer line of 
dibasic acids and anhydrides than any other resin- 
chemical supplier. Multi-plant production assures 


Maleic Anhydride 
Fumaric Acid 
Phthalic Anhydride 


Hexahydro Phthalic Anhydride 
Tetrahydro Phthalic Anhydride 


Nadic Anhydride 


continuity of supply. Our long experience in resin- 
chemical development assures uniformly high 
quality. Having no direct interest in resin manu- 
facture, we are always a dependable supplier of 
essential resin chemicals. Data, samples and prices 
on these or related chemicals, sent on request. 


Adipic Acid 

Succinic Anhydride 
Maleic Acid 

Malic Acid 

Succinic Acid 
Metaphenylenediamine 


Dodecenylsuccinic Anhydride 
ANTI-SKINNING AGENTS 


National ASA 


National Anti-oxidant B 


WE ALSO SUPPLY A COMPREHENSIVE LINE OF PLASTICS AND RESIN COLORS 


Newest Addition te Our Line A-C NYLON MOLDING POWDER 


As this catalog goes to press, our new Hopewell, Va, nylon molding 
powder plant is approaching completion. Developed from basic research 
in Allied Chemical’s Central Research Laboratory, A-C Nylon molding 
powder will be the first American manufacture of nylon-6 polymer from 
caprolactam monomer by new processes using American raw materials 
and American-designed chemical processing equipment. We welcome 
inquiries from present and potential molders and users of nylon moldings. 


“> 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N.¥. + HAnover 2.7300 


, Boston Providence Philadelphia Chicage Sanfrancisco, Portiand, Ore. Gresasbere 
Charlotte Richmend Atlanta Colsmbus,Ga. New Orieans Chattaneoga Terente 
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HEAT \ 


Important additives for processing and 
stabilizing clear and opaque vinyls — 


CALENDERED FILMS AND SHEETS + EXTRUSIONS 
PLASTISOLS * ORGANOSOLS « COATINGS 


Leading heat and light stabilizer for clear or opaque 
stock, an organic liquid complex containing no disadvan- 
tageous soapy component. Unequalled for stabilizing 
against effects of sunlight or outdoor aging. 


BARIUM-CADMIUM 
128-—V-—5 


Leading combination of coprecipitated laurates for out- 
standing performance, where lubricating advantages are 
required, Generally 30% more effective than common 
barium-cadmium laurates. 


Stabilizing Systems developed for Harshaw Customers, for 
special processing and finished product properties, may 
contain one of the following eleven stabilizers. 


ZINC 9-V-1: Organic liquid complex containing no disadvantageous soapy component, 
used in selected formulations. 


CADMIUM 22-V-1: For rigids, clear to translucent. 

CADMIUM 24-V-1: Organic liquid complex for highest attainable clarity, used prin- 
cipally with dispersion resins. 

CADMIUM 2-V-8: Selected laurate, used principally with low fusing resins. 

BA-CD 12-V-5: Coprecipitated laurate. 

BA-CD 12-V-31: Liquid combination, for low fusing resins. 

ORGANIC 7-V-1: Epoxy assistant, modification of 7-V-2. 

BARIUM 1-V-3: Dispersible stearate, to contribute lubricity with barium effects. 

BARIUM 1-V-6: For asbestos filled tile. 

BARIUM 1-V-7: Liquid, for modified plastisols and org Y 

CALCIUM 5-V-1: Dispersible stearate, to contribute lubricity with calcium effects. 

CALCIUM 5-V-2: Low melting stearate, to reduce internal friction effects. 





LiGgce+T 


HARSHAW.,).... .rrenizens 


for the vinyl plastic and coating industries 


Best effects are attained for particular 
requirements by combining 2-V-4 or 
128-V-5 in a stabilizing system with 
one or more of the following three 
stabilizers. 


BARIUM 
1-V-4 


Compatible barium compound, minimum 
effect on viscosity. Permits processing at 
higher temperatures. 


ORGANIC 
7-V-2 


Epoxy assistant, highly effective HCl- 
scrubbing agent, undiluted. Will extend 
stability for longer processing periods. 


ORGANIC 
8-V-1 


Chelating agent, more than two times as 
effective as common organic phosphites. 
Inactivates harmful by-products to boost 
stability. Contributes to top clarity. 


CADMIUM 
28-V-2 


For rigids, opaque to translucent. Stabilizes 
unplasticized resin efficiently and economi- 
cally, with minimum effect on physical prop- 
erties of product. 


THE HARSHAW CHEMICAL CO. 
CLEVELAND 6, OHIO 


649 








ester plasticizers,” by B. W. Duk. 
and M. T. Gladstone, Mopeen Pyas. 
tics 30, 126 (Aug. 1953). 

“Citric acid ester plasticizers,” }, 
F. J. Prescott and G. O. Cragwell 
Mooern Ptastics 30, 134 (Oct. 1952), 

“Plasticizers set new records,” by 
H. Avery, Mopern Ptastics 30, & 
(Sept. 1952). 

“Vinyl plasticizer developments” 
by R. G. Kadesch, Mopern Ptasrirs 
29, 111 (Aug. 1952). 

“Plasticizers from aconitic and tri. 
carballylic acids,” by F. C. Magne 
and R. R. Mod, Ind. Eng. Chem. 45, 
1546 (July 1953). 

“Polymeric plasticizers,” by J. 
Koroly and E. M. Beavers, Ind. Eng 
Chem. 45, 1060 (May 1953). 

“Plasticizers for elastomers,” by 
M. A. Pollack, India Rubber World 
127, 497 (Jan. 1953). 

“Evaluation of plasticizer perfor- 
mance in viny] resins,” by T. C. Pat- 
ton, India Rubber World 127, 371 
(Dec. 1952). 

“Plasticizer-polymer _ interaction; 
results of government research,” 
Chem. Age (London) 67, 397 (Sept. 
20, 1952). 

“Studies of the toxicity and skin 
effect of compounds used in the rub- 
ber and plastics industry,” F. S, Mal- 
lette and E. von Haam, A.M.A. Arch. 
Industrial Hygiene and Occupational 
Medicine 6, 231 (Sept. 1952). 

“Plasticizers from lactic esters 
and dibasic acids,” by C. E. Rehberg, 
T. J. Dietz, P. E. Meiss, M. B. Dixon, 
Ind. Eng. Chem. 44, 2191 (Sept. 
1952). 

“Extraction and determination of 
plasticizers from cellulose acetate 
plastics,” by G. S. Whitnack and 
E. S. Gantz, Analytical Chem. 24 
1060 (June 1952). 

“Pigment colors for plasticized 
vinyl chloride polymers,” by G. 
Wormald and W. F. Spengeman, 
Ind. Eng. Chem. 44, 1104 (May 
1952). 

“Chemicals in food,” by A. J. Leh- 
man, Ass’n of Food and Drug Offi- 
cials of the U.S. 15, 82 (July 1951). 


STABILIZERS 


by GERRY P. MACK* 


T= IMPORTANCE of stabiliza- 

tion in the plastics industry has 
been shown by the great im- 
provements made in this direction 
and the many different stabilizers 


* Vice President and Director of Research, Advance 
Solvents and Chemical Corp. 
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red on the market. The in- 
crea use of plastics, particularly 
for ioor applications, has stressed 
the nerd for suitable stabilizers for 
heat well as for light stability. 
Many different metallic salts or 
in addition to organic com- 
are being used as stabilizers, 


now 


soaps 
poun¢ LS, 


the latter being of increased impor- 
tance in the last year or two. 

Lead stabilizers—The first type 
used, lead stabilizers are still em- 


ployed in large quantities par- 
ticularly in electrical applications. 
Litharge was one of the original 
types. Then followed basic lead 
carbonate, the lead orthosilicates, 
sulfates, lead stearates, and the most 
modern, the dibasic lead phosphite. 

Cadmium stabilizers—Due to the 
limitations and toxicity of lead, 
considerable effort was expended in 
synthesizing cadmium stabilizers, 
and they have become more promi- 
nent in this industry. Originally, 
small amounts of cadmium stearate 
were used, particularly to make clear 
vinyl compounds. The limited com- 
patibility of this material, coupled 
with its poor heat stability on long 
processing, gave impetus to syn- 
thesis of cadmium salts of other 
acids. As a result cadmium laurate, 
cadmium octoate, cadmium ricino- 
leate, and modifications of these are 
now being offered. Probably the 
most widely used at present is a 
barium cadmium laurate or a modi- 
fication of this. It was found that by 
using barium and cadmium in com- 
bination, the good properties of 
both were retained, giving stability 
to heat that could not be obtained 
with either one alone. This phe- 
nomenon is known as “synergism” 

id has been used extensively to 
sring forth other combinations. This 
form of stabilization is used more 
generally than any of the others at 
the present time, particularly with 
a “chelating” or organic stabilizer. 
The thin film industry has used 
large quantities of this type of sta- 
bilizer. 

The terms “synergism” and 
“chelating” were introduced to sta- 
bilization terminology fairly re- 
cently, an example of the former 
has already been mentioned. The 
chelating stabilizer is usually a pure 
organic substance that has the ability 
to improve the heat and light sta- 
bility of metallic stabilizers. Exactly 
how it functions is not known, but 
Some of the theories indicate that 


Stabilizers 











INORGANIC PIGMENTS 


Uded 


PERMANENT + DEPENDABLE 
RESIST FADING AND HIGH TEMPERATURES 
INSOLUBLE IN SOLVENTS and PLASTICIZERS 


Suitable for 


CASTING - INJECTION or COMPRESSION 
MOLDING - CALENDERED FILMS AND 
COATING PROCESSES 


\ Drakenteld 


B. F. DRAKENFELD & CO., INC. 
45-47 Park Place » New York 7,N. Y. 
Factory and Laboratories: Washington, Pa. 


Pacific Coast Agents: 
_, breve Corp., Los Angeles 21 
Bra cht-Hei Co., San Francisco 19 




















RONA 
PEARL ESSENCE 


PEARLESCENT PIGMENTS 


Natural pearl essence de- Synthetic pearl pigments 
rived from fish scaie guanine of the to meet the most rigid specifications 
highest quality, to provide maximum . . heat stable, chemically resistant 
luster, brilliance and coverage. and non-corrosive. 


A Product for Every Type of Plastic 


Constant research and development offer you the very best 
pearlescent pigments on the market. Many completeiy new 
products have been developed over the past year. Chem- 
ical laboratory control coupled with extensive production 
facilities assure you of uniform high quality at a remark- 
ably low cost. 
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it acts as an antioxidant. The mp. 
terials on the market ar. ¢lose| 
related in chemical composition | 
antioxidants that have bee: used j; 
lubricating oils. Another theory js 
that they complex or sequester th, 
metallic chlorides that are formed 
when a metal stabilizer reacts wit}, 
the hydrochloric acid given off } 
the polyvinyl chloride during proc. 
essing. By forming this complex jt 
prevents the chlorides from building 
up to a level that will result jp 
further degradation of the resin. 

Epoxy compounds—In the pas; 
year this group of stabilizers has 
grown tremendously, stimulated by 
the epoxidation reaction reaching 
industrial scale. It was found tha 
when certain unsaturated ester 
such as those in natural oils lik: 
soyabean, as well as esters of clei 
acid are epoxidated, the comoati- 
bility of such materials with poly- 
vinyl chloride is greatly increased 
and they become effective plasti- 
cizers. Due to a substantial num- 
ber of epoxy groups being present 
such plasticizers also act as stabili- 
zers. To obtain the greatest benefit 
of such plasticizer-stabilizers, they 
are generally used with a metallic 
stabilizer to improve the heat sta- 
bility further. 

Organo-tin stabilizers—This type 
of stabilizer has been widely used 
in the past year and is particularly 
useful in the manufacture of clea: 
vinyl compounds, typical of which 
are garden hose, medical tubing, 
and records. The organo-tin sta- 
bilizers are the closest approach to 
a perfect stabilizer; they give clear 
plastics that have good heat and 
light stability. The latter has be- 
come of great importance due to th 
expansion of the use of vinyls i 
outdoor living, such as upholstery 
swimming and wading pools, and 
the like. The tin metal itself is the 
least toxic of all the metals that 
have stabilizing properties. Because 
of this quality, these stabilizers are 
being investigated for use in vinyl 
film that may come in contact with 
foodstuffs. Probably their impor- 
tance will grow in this application 

An outstanding contribution of 
the organo-tin stabilizers has been 
to the clear rigid vinyls. Dibuty! 
tin mercaptide stabilizers have been 
used successfully in this applica- 
tion. The presence of sulfur seems 
to enhance greatly the stabilizin2 
action of the organic tin radical, 
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Here’s your 


NEW GUIDE 


to Better Plasticizer 
Selection! 


Pittsburgh 


ob- 


Plasticizers 


PX-104 DiButyl Phthalate Af ) Be 7 , 
PX-108 DilsoOcty! Phthalate af af a " ere 
*PX-114 Decyl Butyl Phthalate v 
*PX-118 lsoOctyl Decyl Phthalate VY AY 
PX-138 DiOcty! Phthalate we 2° < ‘ hes NY 
PX-208 DilsoOcty! Adipate VA ee if 
*PX-209 DiNonyl Adipate VVSY VY f 

PX-238 DiOctyl Adipate e/S ag Y steal 
PX-404 DiButyl Sebacate VN | ei 

PX-438 DiOctyl Sebacate (SS - Rez Pe a 

*PX-800 Epoxy Y VVV | Noo | MA VY VY 
PX-917 TriCresyl Phosphate VVV 1. YL VA Ll MI 


*These products are Pittsburgh Coke & Chemical Company special plasticizers. Additional 4 Applicable 
information on how they may improve your product is available. Write for Bulletins VU V Recommended 
Pittsburgh PX-114, Pittsburgh PX-118, Pittsburgh PX-209 and Pittsburgh PX-800. VS VY Outstanding 


PittssurcH Job-Rated Plasticizers are manufactured with your product 
requirements in mind. Whether it is an old standby such as DOP or one of 
our new specialty plasticizers, it is your assurance of more serviceable, 
more saleable products with less waste of materials and technical 
effort. Call or write today for more information on how Pittsburgh Job-Rated 
Plasticizers can help you produce better plastic products more efficiently. 


weo siese 





For Prompt Pittsburgh Sales Service 
Call those ruumlbbent. 
AT 1-2290 
LO 4-0550 
CH 1-2170 
MU 4227 
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For those 
IMPORTANT QUALITIES 
with Reduced Production 
Costs in— 


PLASTICIZERS... 


*POLYCIZER 332 — *PLASTICIZER SC 

Dioctyl Adipate *CELLUFLEX 112 — Dipheny| 
*POLYCIZER 162 — Cresyl Phosphate 

Dioctyl Phthalate *LINDOL —Tricresyl Phos- 
Butyl Oleate phates from Coal Tar 
Dicapryl Phthalate — Cresylic Acid 

Odorless. High-Purity *CELLUFLEX 179-C—Tricresyl 
Dibuty! Phthalate Phosphates from Petro- 
Didecy! Phthal leum Cresylic Acid 

idocy! Fiunatete *Reg. U.S. Pat. Off. 
Diocty! Sebacate Also a complete line of 
Dibutyi Sebacate Softeners. 


STANTONE MBS STANTONE PVC-— Polyvinyl! 
(Masterbatch) Chloride 
STANTONE GPE — STANTONE RP — Vinyl Inks 
Ground Polyethylene STANTONE Rubber and 
Balloon Inks 
STANTONE PC—Paste = STANTONE PDS — Powder 
STANTONE Dry Pigment Dispersed 


STABILIZERS... 


STABELAN E— Paste —For excellent heat and light sta- 
bility and long outdoor aging in Polyvinyl Chlorides and 
their copolymers 

STABELAN GI — Paste —For harsh heat treatments. Pro- 
tection for organic reds 

STABELAN XL — Powder —Non-Toxic for food packaging 

STABELAN HR — Paste — A “single package” stabilizer 
containing Cadmium and Barium components and syn- 
ergized chelating agent 

STABELAN HR —Liquid—a synergized chelating agent 

STABELAN HR — Powder —a metal bearing component of 
Stabelan HR paste 


Write for complete data on these materials. 











HARWICK STANDARD CHEMICAL CO. 
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and this group of stabilizes is the 
most powerful known of any based 
on the metallic salts. 

Other metallic stabilizers such a: 
barium, strontium, calci and 
zinc salts have been suggested fo; 
specific applications, but they are 
limited in their use. The calcium 
salts particularly have been em- 
ployed for non-toxic applications. 
but unfortunately their poor heat 
stability has limited them severely 
Certain salts of organic phosphates 
have been specifically recommended 
for light stability, and many of them 
are used in organosol and plastiso| 
compounding. 

The use of stabilizers in plas- 
tics other than polyvinyl chloride 
has become significant in the past 
year, specifically in the polyesters 
which have grown so rapidly. The 
application of polyesters for articles 
to be used outdoors creates a prob- 
lem of light stability. The patent 
literature has indicated that the sta- 
bilizers used are of the substituted 
benzophenone type. Such organic 
compounds have the property of ul- 
tra-violet absorption without giving 
color to the plastics. Such com- 
pounds have been recommended 
for cellulosic, methacrylic, and other 
plastics. Substituted phenols have 
also been recommended as stabi- 
lizers for cellulose plastics. 

An interesting application of such 
stabilizers has been in colorless 
cellulose nitrate lacquers applied to 
light-colored woods. They retard 
the darkening of many woods and 
also inhibit discoloration of chemi- 
cally bleached woods. 


Recent Developments 

@ Two antioxidants, alpha- and 
beta-conidendrol, have been com- 
pared with accepted stabilizers in a 
variety of products and have definite 
possibilities, according to chemists 
in the Southern Regional Research 
Laboratory, Bureau of Agricultural 
and Industrial Chemistry, U. S. De- 
partment of Agriculture. They were 
developed as inhibitors to prevent 
rancidity in vegetable and animal 
oils but have been found useful as 
stabilizers of synthetic rubber 
against aging and hardening, and as 
inhibitors of polymerization of cer- 
tain vinyl-type monomers. 


@ A complex organic cadmium sta- 
bilizer (C-77, Advance Solvents & 
(To page 657) 
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for immediate delivery of plasticizers 


The Barrett Fleet is at your service 


Barrett, world’s largest producer of coal-tar chemicals, can give you 
delivery the day after your order is received. Express tank trucks stand by at 
our strategically located distribution points ready at all times to get 
your plasticizers to you the minute you need them! 
Call the Barrett office nearest your plant when you order Dibutyl 
Phthalate and Elastex* Plasticizers . . . and then relax. You can be sure of 
getting what you want when you want it! BARRETT DIVISION, 
Allied Chemical & Dye Corporation, 40 Rector Street, New York 6, N. Y. cs 


In Canada: The Barrett Company, Ltd., Montreal, Que. 


New York ...se008 .. Hanover 2-7300 For your every plasticizer need — 
Detroit Vinewood 2-2500 depend on Barrett ese 
Dibutyl Phthalate 
settessen S-S888 “ELASTEX” 28-P Plasticizer— (DOP) 
Bishop 7-4300 “EKLASTEX” 10-P Plasticizer— (DIOP) 
“ELASTEX” 50-B* Plasticizer 
Malden 2-7460 | «ELASTEX” 80-P Plasticizer— BARRETT 
Cherry 1-5943 (Dicapry! a 
“ELASTEX” DCHP Plasticizer 
Garfield 2076 
oor Dimethyl Phthalate CHEMICALS 
Newark ...seeeeeees Mitchell 2-0960 “ELASTEX” 40-P Plasticizer— 
al ..+. Delaware 3600 (Butyl Decyl Phthalate) *Reg. U. 8. Pat. of. 














Ebasties 


Witcizer* 100. Butyl Oleate—Tech. 

Witcizer 200. Butyl Stearate T-1—Tech. 
Witcizer 201. Butyl Stearate C-1—Cosmetic 
Witcizer 300. Dibutyl Phthalate 

Witcizer 312. Dioctyl Phthalate 

Witcizer 313. Di-iso-octyl Phthalate 
Witcizer 412. Dioctyl Adipate 


STABILIZERS 


#70. Unusual heat stability, good clarity 
#80. Liquid. Effective heat stabilizer 
#90. Non-toxic 


Stayrite* 

Stayrite 

Stayrite 

Stayrite #10. Lead Stearate #30 
Stayrite 

Stayrite 

Stayrite 

Stayrite 


#15. Lead Stearate #50— Dibasic 
#20. Barium Stearate 

#22. Cadmium Stearate 

#25. Calcium Stearate 


Witcoblak® No. 11—Iow color channel 


Witcoblak No. 32—meaximum jetness at low cost 


Carbon Black 


Witcoblak No. 50— good color and tinting strength 
Witcoblak No. 100 —jetter color. Nigrometer 74 
Witcoblak Hitone — jet black. Nigrometer 71 


WITCARBS° 
Precipitated Calcium Carbonate 


Low cost inert fillers or extenders for polyester resins. 
Especially effective in glass fiber-reinforced resin 
products (improves adhesion). 

WITCARB V (Regular) 0.12 to 0.32 microns 
WITCARB P 0.045 to 0.055 microns 

WITCARB R 0.036 to 0.040 microns 

Controls viscosity which varies inversely with particle 
size. As much as 50% can be added, depending on 


viscosity requirement. 


Aluminum. Lubricant, both internal and external. 
Barium. Heat stabilizer for vinyls. High temperature 
molding. 

Cadmium. Viny! heat stabilizer of extreme clarity. 
Calcium. Non-toxic lubricant. 

Lead. Regular and dibasic. Heat stabilizer for opaque 


vinyls. 
Lithium. High melting point internal lubricant. 
Sodium. Valuable as a gelling agent in plastisols and 


Zinc. Mold and internal lubricant. 
*Trade-mark 





Corp.), which does not 
tty acids, has outstanding 
light stabilization proper- 
ester type plasticizers. It 
eptional stabilization in 
is containing heat-sensitive 
igments and is also very 
in compounds where high 
es of phosphate plasticizers 
Another stabilizer (CH- 
m-metallic and is used in 
tion with metallic stabilizers. 
function in stabilizing sys- 
to prevent initial yellowing 
olonged processing at elevated 
tures. It will prevent spew- 
sweating out, which is en- 
ed with some plasticizer sys- 


@ A lead compound (Stayrite 
#229. Witco Chemical Co.) has been 
developed for the stabilization of 
halogen-containing organic mate- 
rials. Its high reactive lead oxide 
content makes it particularly suit- 
able as a heat stabilizer for opaque 
and rigid polyvinyl chloride compo- 
sitions. Because of its high refrac- 
tive index (2.0), the compound acts 
not only as a pigment but also as an 
iltra-violet light screening agent. 
It is suitable for the stabilization of 
chlorinated paraffins and has also 
been tried successfully as a curing 
agent for chlorosulfonated poly- 
ethylene (Hypalon S-2, E. I. du Pont 
de Nemours and Co., Inc.). 
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ISO-OCTYL ISO-DECYL 
PHTHALATE 

Outstanding Water Resistance 

Permanence 

High Hardness Plastisols 

improved Heat Stability 


DOP 

DI-2-ETHYL HEXYL 
PHTHALATE 

Standard Vinyl! Plasticizer 

Excellent Color 

Excellent Compatibility 


0-16 

1SO-OCTYL PALMITATE 
Adds Lubricity 

Low Uns-turation 

Low Acidity 

Resin & Rubber Plasticizer 


E-S 

EPOXIDIZED TRIESTER 
Stabilizing Action 

High Molecular Weight 

Low Migration 

DIOA 

DI-ISO-OCTYL ADIPATE 
Low Brittle Points 
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DIOP 
DI-ISO-OCTYL PHTHA 
LATE 


General Purpose Plasticizer 

Low Volatilit 

High Thermal Stability 

Good Electrical Properties 

DBP 

DIBUTYL PHTHALATE 
High Solvency 

Low Color 

Heat & Light Stability 

TG-8 


TRIETHYLENE GLYCOL 
DICAPRYLATE 

Low Temperature Fiex 

Easy Processing 

fesilience & ‘‘Drape’’ 

Reduces Surface Tack 


TRIETHYLENE GLYCOL 
DIPELARGONATE 

Low Volatility 

Lubrication 

Good Cold Fiex 

DOA 


DI-2-ETHYL HEXYL 
ADIPATE 
Wide Compatibility 





High Efficiency 


lle Plastisols Low Viseosity 


ad’ & “Drape 
DIOS DI-2-ETHYL HEXYL 
DI-ISO-OCTYL SEBACATE SEBACATE 
High Quality Superior Brittle Points 
Low Volatility Light Stability 
Lew Color Permanence 
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SALES OFFICES: 111 West Monroe Street, Chicago 3, Ill. Little Building, 80 Boyls- 
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POLY-SUPRA “LAB-TESTED” 
Molding Powder Colors... 


Krieger's POLY-SUPRA colorants used extensively in powders 
manufactured by Monsanto, Dow, Koppers, Bakelite and others. 


POLY-SUPRA is used with Styrene, 
Polyethylene, Acrylics, Acetate, Viny!s 
Polyesters, Butyrate, Nylon etc. 


LOWEST COLORANT COSTS per 
pound of molding powder without sacrific- 
ing quality. New lower prices. Write for in- 
formation. 





The most complete line of dry colorants 
e Transparent e Translucent e Opaque 
e Phosphorescente Metallics @ Fluorescent 
@ Tile e Pearl effecte Pottery 
i e Mottled e Pastels 


OVER 7,500 STANDARD AND MATCHED COLORS 
SPECIAL COLORS MATCHED UPON REQUEST 
PACKED IN BULK, OR PREPACKED FOR 50 OR 100% CRYSTAL 


Factory trained chemists in modern laboratories test 
all materials, insuring uniformity and satisfaction. 





In Canedo: 
WILMOD CO., PLASTICS DIV. 
2488 DUFFERIN ST., TORONTO 10. 
ONTARIO, CANADA. 


Distributors in Mexico: 

MONSANTO, S.A. 
168 ZACATECAS 
MEXICO, D.F. 


In Saint Louis 
Wells-White Company 
6625 Delmar 
St. Louis 5, Mo. 


Krieger Color & Chemical Co., Inc 
POL Y-SUPRA ORIGINATORS OF DRY COLOR FOR MOLDING 
6531 Santa Monica Bivd:, Hollywood 38, Calif. 

















ORGANIC PEROXIDES 


CATALYSTS FOR POLYMERIZATIONS ¢ DRYING ACCELERATORS 
OXIDATION AGENTS ¢ BLEACHING AGENTS 


LUCIDOL' LUPERCO* 


(BENZOYL PEROXIDE) (PEROXIDE COMPOUNDS) 


ALPEROX* C 


(TECHNICAL LAUROYL PEROXIDE ) 


LUPEROX* LUPERSOL' 


(PEROXIDE PASTES) (PEROXIDE SOLUTIONS) 


SPECIAL ORGANIC PEROXIDES 


WAREHOUSE STOCKS CONVENIENTLY LOCATED THROUGHOUT THE COUNTRY 
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LUCIDOL DIVISION 
WALLACE & TIERNAN INCORPORATED 
BUFFALO 5, NEW YORK 


Nil An Outstanding ea 
specifically designed for coloring plastics THERMOUTE : 


in a complete range of shades—pigments COMPLETELY MISCIBLE AND COMPATIBLE 


and oil-soluble, spirit-soluble and water- 


soluble dyestuffs for VINYL RESINS 


Poly-vinyl chloride, its co-polymers and chlorinated 
material stabilized with Thermolite-31—M&T’s new thio 
organotin compound — withstand degradation from 
vigorous heat and mechanical treatment. Thermolite-31 
provides excellent stabilization of formulations contain- 
ing high concentrations of phosphate esters . . . and 
is especially effective in calendering, extruding and 
molding rigid and plasticized vinyls. 




















a series of phthalocyanine blues and 
greens for coloring plastics — of ex- 
ceptional brilliance, tinctorial strength, 
fastness to light and chemical stability 


general dyestuff corp. 


A SALES DIVISION OF 
GENERAL ANILINE & FILM CORPORATION 


435 HUDSON STREET, NEW YORK 14, N. Y. 
anes OFFICES: ow Wt + Boston + 
Philadelphia + C' N.C. + Chattanooga + Chicago 
Portiand, Ore. + San Franeiseo « IN wea oak Chemical 
Developments of Canada, Lim’ Montreal 





Thermolite-31 is thoroughly compatible with the vinyl 
system. Where absolute clarity and transparency are 
required, this new stabilizer is particularly suited. 
Heat sealing and printability characteristics are excel- 
lent in materials stabilized with Thermolite-31. 


Samples, literature and technical 
assistance are available on request. 


® 
METAL & THERMIT CORPORATION 


CHEMICAL DIVISION 
100 EAST 42ND STREET, NEW YORK 17,N.!-. 
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TH IS Claremont Flock Toughens Plastics 


When end-use requirements demand higher impact, 
greater tensile and compressive resistance, we 


suggest you check our “muscle makers”... 
Claremont cotton flock—cotton thread— 
cotton fabric and cotton cord. 


Write for Samples 


CLAREMONT waste maNurActuRING co. 


CLAREMONT - NEW HAMPSHIRE 





Fil ers for Molding Compounds 


»y RODNEY M. HUCK* 
ETY of organic and inor- 
fillers are used in thermo- 
molding compounds. The 
organic fillers are derived mainly 
fron llulose-containing materials 
such wood and vegetable fibers, 
or obtained as by-products from 
textile and wood-processing indus- 
tries. The inorganic fillers are, for the 
most part, natural mineral sub- 
stances 

Of all the fillers, woodflour is the 
most widely used since it gives ex- 
cellent molding performance and 
generally acceptable properties at 
lowest cost. It is used mainly for gen- 
eral-purpose molding powders, al- 
though it is often combined with 
other fillers to make intermediate 
types. Extra mechanical strength is 
obtained through the use of cotton 
flock, chopped fabric, chopped cord, 
or glass fibers. 

Electrical grade molding powders 
are usually based on mineral fillers 
such as mica, diatomaceous earth, or 
asbestos, although for many applica- 
tions a good grade wood flour or 
other cellulosic filler is satisfactory. 
The principal filler used for heat re- 
sistance is asbestos in combinations 
with cellulosic fillers in amounts de- 
pending on the degree of heat resist- 
ance required. Other fillers such as 
nut shell flour and clay are used in 
combination with wood flour and 
other cellulosic fillers to obtain im- 
proved flow and surface texture. 
Light colored molding powders, such 
as ureas and melamines, generally 
require a pure white filler, such as 
alpha-cellulose. Pigments and cure 
accelerators, which are used in rela- 
tively small amounts, are not classi- 
fied as fillers. 

In addition to imparting certain 
properties to the finished molded 
article, fillers generally reduce costs 
in raw materials, processing, and 
molding. They also promote greater 
uniformity of properties and reduce 
the shrinkage of molded material. 
Unfortunately, no one filler is with- 
out some disadvantages. In general, 
the organic fillers have the advan- 
tages of greater strength and lower 


‘ . , 
Jepartment, Plastics Division, Monsanto 


Fillers for Molding Compounds 


specific gravity, while the inorganic 
types offer greater dimensional sta- 
bility plus better resistance to heat, 
chemicals, and electrical stresses. A 
good filler should possess as many as 
possible of the following character- 
istics, in addition to those required 
for its specific applications: 1) low 
molded specific gravity, 2) low water 
absorption, 3) uniformly low mois- 
ture content, 4) low bulk and ease of 
handling, 5) freedom from chemicals 
likely to harm molds, 6) low abra- 
siveness, 7) ability to be wetted by 
resins and dyes, and 8) low cost and 
adequate supply. 


Organic Fillers 

Woodflour—Soft woods such as 
white pine are superior for the pro- 
duction of woodflour because of light 
color, low natural resin content, and 
good resin absorption characteristics. 
Hard woods are generally darker in 
color and tend to give an unsatisfac- 
tory finish to the molded part. Never- 
theless, hard woods should have su- 
perior strength and may be used to 
a greater extent when better proc- 
essing methods are developed. 
Woods are carefully selected to elim- 
inate, as far as possible, all knots 
and bark since such material tends 
to show up as spots in the surface of 
molded articles. 

In addition to the careful selection 
of the wood, it is important that it 
be properly ground in such a way as 
to give defibering rather than cutting 
or disintegration. This type of grind- 
ing more nearly retains the maxi- 
mum strength inherent in the wood 
fiber and yet gives a finely ground 
product. The woodfiour must be ap- 
proximately 100-mesh to avoid 
specking in the molded part. Finer 
grinding results in loss of strength. 
Moisture content is carefully con- 
trolled and should preferably be un- 
der 8 percent. Wood fiber processed 
in such a way as to have greater fiber 
length than ordinary woodflour has 
also been used. This filler gives im- 
pact strength approaching that of 
cotton flock material, but it is more 
bulky than ordinary woodfiour. 

Woodflour gives excellent mold- 
ability and fair to good physical 
properties. In common with other 


cellulosic fillers, it absorbs moisture, 
and consequently, parts molded from 
these materials do not maintain their 
optimum properties under severe 
service condition. 

Cotton Flock—This filler is made, 
for the most part, from waste shirt 
cuttings ground or defibered to a rel- 
atively fine mesh. The fiber length 
is carefully controlled, and contami- 
nation—particularly oil, metal, or 
rayon—is avoided. Bleached flock is 
used for light colored materials. 

Cotton flock improves impact 
strength, the resistance to shock ‘be- 
ing approximately three times that 
of woodflour. Mold shrinkage is less 
than with woodflour. Its cost, how- 
ever, is several times that of wood- 
flour and its bulk and pourability are 
poorer. Hence, preforming is more 
difficult than with general-purpose 
material. It is often combined with 
woodflour to give a product of inter- 
mediate strength, but having better 
bulk. Water absorption and electri- 
cal properties are about equal to 
woodfiour material. Cotton linters, 
seed hulls, and fiber have been in- 
vestigated as substitutes for cotton 
flock. Nylon flock can also be used to 
impart impact strength and chemical 
resistance, but it has the disadvan- 
tage of lower heat distortion. 

Chopped Fabric—This filler raises 
impact strength to a value as high 
as 12 times that of woodflour mate- 
rial. Fabric-filled material, however, 
has a bulk four times greater than 
woodfiour-filled compounds and can- 
not be preformed in automatic ma- 
chines. Water absorption is higher 
and electrical properties are poorer 
than in woodflour material. 

Chopped Cord—Of all the cellu- 
losic fillers, cotton cord produces the 
highest impact strength—two to 
three times greater than that of fab- 
ric-filled material. Cord-filled mate- 
rial has a slightly better bulk than 
fabric-filled material, but otherwise 
it has the same limitations in water 
resistance, electrical properties, and 
molding characteristics. 

Shell Flour—These are next to 
woodflour and cotton flock in com- 
mercial acceptance. Walnut shell 
flour has been the most widely used 
of the shell flours. Except for a tend- 
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ency to show a mottled effect, shell 
flour fillers produce a very smooth 
surface with a medium gloss. Water 
absorption is lower than with cotton 
and woodflour fillers, and dielectric 
strength is higher. Mold shrinkage, 
however, is greater. Strength prop- 
erties, with the exception of tensile 
strength, are comparable to those 
of woodflour-filled materials. The 
poorer tensile may be due to the non- 
fibrous structure of shell flour. Shell 
fillers are, therefore, generally used 
in combination with more fibrous 
fillers. 

Coconut shell flour yields results 
similar to those obtained with wal- 
nut shell flour. Better flow, lower 
specific gravity, higher shrinkage, 
lower water absorption, better elec- 
trical properties, higher impact 
strength, and lower tensile strength 
than obtained with woodflour-filled 
materials have been reported. Apri- 
cot pit, pecan, and almond shell flours 
are also comparable to walnut shell 
flour in flow characteristics and in 
appearance imparted to the molded 
surface. Peanut shell flour has been 
found to improve the surface ap- 
pearance but the flow properties 
were unimproved. The cost of shell 
flour fillers is generally higher and 
the supply more limited than wood- 
flour. 

Alpha-Cellulose—This filler is su- 
perior for use with urea and mela- 
mine resin because of its pure white 
color and easy wettability by resins 
and dyes. Although its other proper- 
ties are good to excellent, its cost is 
several times that of woodflour. 


inorganic Fillers 

Asbestos—The variety of asbestos 
ordinarily used as a filler in plastic 
compositions is obtained from the 
mineral chrysotile, a hydrated mag- 
nesium silicate. It occurs in nature 
in the unique form of silky fibers 
which are hard and heat resistant 
but quite brittle. The bulk of asbes- 
tos fiber used as filler, however, is 
classified as “floats,” the particles 
varying from microscopic dust to 
fibers e¢ in. long. In this form it is 
used in heat-resistant, chemical-re- 
sistant, and water-resistant formu- 
lations. It decreases mold shrinkage, 
but lowers the flexural and tensile 
strength. It also raises the specific 
gravity. Nevertheless, because of its 
low cost, it is a commonly used min- 
eral filler. Asbestos can also be used 
to improve the electrical properties 
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by decreasing the water absorption 
if a special grade that is free of iron 
or other electrically-conducting im- 
purities is chosen. 

Special grades of asbestos cloth and 
cord are used to make heat-resist- 
ant materials with impact strengths 
equivalent to the strongest grades of 
fabric-filled phenolics. The asbestos 
fabric materials used may contain up 
to 20% of reinforcing cotton thread. 
Special care in processing these ma- 
terials is necessary to avoid degrad- 
ing the asbestos fiber length with re- 
sultant loss in strength. 

Mica—This is obtained from the 
mineral muscovite, a complex potas- 
sium-aluminum silicate. The most 
important attributes of this filler are 
its excellent electrical properties, 
high dielectric strength, low power 
factor, low dielectric constant, and 
low loss factor. Its low water ab- 
sorption tends to maintain these good 
electrical properties. 

Finely ground mica is not as easily 
wetted by the resin as are the cellu- 
lose fillers, and materials in which it 
is used may show poor coverage after 
molding. Special resins and lubri- 
cants are used to prevent sticking or 
poor release in the mold. Shrinkage 
of the molded material is appreci- 
ably reduced, as compared with a 
woodflour-filled compound, but me- 
chanical strength is lowered and the 
specific gravity is increased. 

Diatomaceous Earth—This is a 
form of pure silica. It improves the 
molded appearance, heat resistance, 
and electrical properties of the ma- 
terial without increasing the specific 
gravity as much as would an equiva- 
lent amount of asbestos. Its disad- 
vantages are very low impact 
strength and a tendency to wear 
molds and cause sticking. For this 
reason it is usually combined with 
other fillers. 

Clay—This filier is used to a minor 
extent to improve the surface of 
molded articles and to modify other 
properties such as flow, shrinkage, 
and water resistance. For most ap- 
plications, asbestos floats or other 
finely divided mineral fillers will 
produce the same result. 

Graphite—This form of carbon is 
sometimes added to molding com- 
pounds to provide lowered frictional 
resistance. It is also used (along with 
other types of conducting carbon) to 
produce electrically conducting ma- 
terial for electroplating and resist- 
ance heaters. 


Other Mineral Fillers—\.caq ,,, 
iron oxide, because of their igh spe. 
cific gravity, have been used in pow. 
ders for the molding of franzible by). 
lets. Compounds of barium and Jeag 
have also been used for molding x. 
ray equipment shields. 

Fibrous Glass—Properly processe; 
molding compounds containing glass 
fiber filler have exceptionally hig) 
impact strength, up to two to fou 
times that of the highest cellulose. 
filled types when properly handled 
Other outstanding properties include 
improved dimensional stability, high 
modulus of elasticity, good electrica| 
characteristics, and improved resist- 
ance to water, heat, and chemicals, 


Miscellaneous Fillers 


Included under this heading are 
a great variety of filler materials that 
have been tried in molding com- 
pounds, but for one reason or an- 
other have not been found to be very 
satisfactory. Many of these materials 
are residues and by-products of 
chemurgic processes. In order to be 
worthwhile, these fillers must offer 
as good properties at lower cost or 
better properties at the same cost. 

Sisal and other vegetable fibers, 
such as hemp, ramie, and jute, have 
not been used to any great extent 
even though they are strong natural 
fibers. These fibers are not easily 
wetted with resin and they are quite 
readily broken down during process- 
ing. The surfaces of moldings made 
with these fillers become roughened 
under wet exposure. Corn cobs, 
cornstalks, straw, flax shives, and 
hemp hurds have also been investi- 
gated as fillers for phenolics. None of 
these produced compounds having 
satisfactory water-resistance. 

Considerable effort has been cen- 
tered on the use of soyabean meal 
as a filler. Substituted for woodflour, 
it produces a brittle and slow curing 
molding powder. Some improvement 
was achieved by pretreating of the 
soyabean meal to improve its resist- 
ance to moisture. In general, how- 
ever, the strength properties, partic- 
ularly impact strength, of these 
mixes are lower than those of stand- 
ard phenolics. Resistance to water is 
very poor and to obtain molding ma- 
terials approaching standard pheno- 
lics only small amounts of soyabean 
meal can be used. Similar results 
have been reported with cotton seed 
meal. 

During periods of phenol shortages 
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ctrical 
resist- 


A Division of 


Polyester 


for Reinforced Plastics 


Available in glass cloths from .003” to .090” thick —in a variety 
of weaves and finishes, also woven rovings and special mats. 


SUNFORM solves your molding problems efficiently and economically. This 
low pressure laminating material is uniformly impregnated with polyester 
resin plus catalyst. SUNFORM unrolls like a roll of cloth... ready for 
immediate use... nothing to add. 


CHARACTERISTICS OF SUNFORM 


SHORT CURE CYCLE —Sunform cures 
completely in 2 to 5 minutes at 250 
to 300° F — using low pressures. 


EXCELLENT RESIN FLOW—Superior flow 
of Sunform resin produces void- 
free laminates even from most in- 
tricate and difficult shapes. 


STRONG BOND — Sunform laminates 
are extremely strong, withstanding 
all normal machining operations 
with no delamination. 


PHYSICAL — High tensile and flexural 
strengths. Exceptional dimensional 
stability under extremes of temper- 
ature and humidity. 


ELECTRICAL — Unusually good elec- 
trical properties. High dielectric 
strength, low loss factor, fine re- 
sistance to moisture. 


USED FOR ALL TYPES LOW PRESSURE 
MOLDING—Sunform can be used with 
matched dies, vacuum bag, pressure 
bag, contact pressure. 


OUTSTANDING HANDLING QUALITIES — 
Easy and efficient lay-up saves time 
and money . . . cuts down labor 
turnover. 


UNIFORM RESIN IMPREGNATION — 
Mechanically controlled resin im- 
pregnation results in better lami- 
nates .. . keeps rejects to absolute 
minimum. 


Chemical Corporation 


CHEMICAL — Common solvents, mild 
acids and alkalies have little or no 
effect on Sunform. Resistant to rot, 
mildew and fungus. 


THERMAL — Excellent resistance to 
heat. Available in Fire Resistant, 
Regular and special Heat Resistant 
types. 


LONG SHELF LIFE—Sunform can be 
stored for 6 months at normal room 
temperatures up to 70° F. No re- 
frigeration necessary. 


NEW! 


- Phenolics 
-Epoxies- Silicones 
All in pre-impregnated form 
for special requirements. 


Available in colors on large quantity orders. 


Learn how Sunform can increase your production and profits. Write, 
wire or phone today for SUNFORM data and samples. 


Electro-Technical Products 


Dept. E5-5442, 113 East Centre Street, Nutley 10, N. J. 
Telephone — Nutley 2-7070 
















































































a lignin-enriched wood/\our ya 
used to make extended molding 
powders, i.e., containing less pheno. 
lic resin. This filler was prepared by 
saturating waste wood with a waste 
lignin solution, followed by drying 
and grinding. Although considerab\. 
quantities of this filler were used 
the degree of extension possible was 
not as large as had been anticipate; 
and the use of this filler declined. 

Hydrolyzed wood has been pr. 
posed as a filler for phenolic molding 
powders but has failed to gain com. 
mercial acceptance. Cork dust, dried 
citrus pulp, cocoa bean material, peat 
moss, leather, milkweed products 
and various mineral fillers such as 
slate dust, slags, quartz, and pow. 
dered glass have all been tried a; 
fillers. All of them have failed eithe; 
because of poor physical properties 
or poor moldability. 


Fillers for Ureas and Melamines 
Alpha-cellulose is still the most 
widely used filler for light colored 
urea and melamine molding powders 
This highly purified form of alpha- 
cellulose pulp is readily wetted by 
aminoplast resins and dyes. It pro 
duces an excellent surface in the 
molded part and provides sufficient 
strength for general-purpose appli- 
cations. Currently, black and brown 
urea molding powders are being pro- 
duced using woodflour in place of 
alpha-cellulose. This, of course, re- 
duces the cost of such materials. 

Melamine-formaldehyde resins 
(but not urea resins) are compatible 
with a variety of cellulosic and min- 
eral type fillers such as are used with 
phenolics. The incorporation of min- 
eral fillers imparts flame resistance, 
heat resistance, low water absorp- 
tion, and good strength to the molded 
part. It also enhances the inherently 
good electrical insulating character- 
istics of the melamine resin. The filler 
used for this purpose is a finely 
ground, special grade of asbestos 
Varying asbestos fiber lengths are 
used to some extent. 

Essentially the same physical and 
electrical characteristics are 0b- 
tained in woodflour filled melamines 
This filler makes the compound eas- 
ier to mold and minimizes cracking 
around inserts and stresses which are 
caused by aging. Purified wood pulp 
filler has also been used. 

Cotton- flock - filled —elamine 
molding powders possess increased 
shock resistance at some s:rifice of 
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BY SKILLFUL CONTROLLED BLENDING 
HURLBUT PRODUCES 





FOR THE LAMINATING 
INDUSTRY 








LABORATORY 
CONTROL 





For outstanding Quality Laminates 
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SOLKA-FLOC 


PURE, FINELY DIVIDED WOOD CELLULOSE 


in IMPROVED FORM 


fits more uses than ever 





The uses for Solka-Floc are ever-growing —as an extender 
and filler in plasties, and in rubber processing, adhesives, 


filtration, for flocking, and as a chemical raw material. 


For samples and details on how Solka-Floc may be em- 


ployed, write to Department LF, at our Boston office. 


BROWN 


General Sales Offices: 150 Causeway Street, Boston 14, Mass. 
Dominion Square Building, Montreal, Quebec 


COMPANY, Berlin, New Hampshire 
CORPORATION, La Tuque, Quebec 











low bulk. Although the molded sur- 
face is mottled in appearance, it ; 
much smoother than the chopped. 
fabric-filled type. It is easy to molj 
and provides a very satisfactory sur. 
face in the finished part. 
Fabric-filled -melamine molding 
materials provide color with greatly 
increased strength. The achievement 
of a uniform color and surface tex. 
ture has been a problem with this 
material. After molding, a disting 
mottled pattern is apparent in the 
finished piece. Nevertheless, a range 
of standard bright colors is offered 
The advantages of fabric filler are 
that it provides good shock resist. 
ance, can be easily colored, and does 
not impair the good electrical char- 
acteristics of the resin. 
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NESS 
AEN IMPACT STRENGTH... wen 
+++Wellington Sears single filling duck 
has the right weight and rugged, hard-gripping texture to make 
an excellent reinforcement for C grade laminates where high impact 
strength is important, as in the case of certain gears, safety helmets 
and mechanical parts of many kinds. Available in widths of 29 
inches and wider and in weights from about 8 to 15 ounces per 
square yard. 
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SHOCK RESISTANCE.. »Superior army duck is another heavy, 


rugged fabric, ideal for shock-resistant laminates such as heavy 
duty mechanical parts in mechanisms subject to sudden starts and 
stops. Its plied yarn construction contributes high fiber density and 
freedom from sizing substances that sometimes hinder impregna- 
tion. Available in widths of 28% inches and wider and in weights 
from about 8 to 15 ounces per square yard. Other Wellington Sears 
quality cotton fabrics for laminating include drills, Columbus sheet- 
ing and numerous special constructions. 





GOOD INSULATOR.. *The nylon staple fibers in this fabric 
contribute high bonding strength and provide laminates with supe- 
rior insulation resistance under high humidity conditions, a factor 
of special importance in items for the electronic and high frequency 
fields. Wellington Sears staple fiber nylon fabrics are made 28 to 72 
inches wide in weights of about 4 ounces per square yard and higher. 
Also available to laminators are Wellington Sears fabrics of spun 
and filament Orlon*, Dacron** and other synthetic fibers. 








BALLISTIC PROPERTIES... *In this fabric the strength of 


ylon yarns in filament form provides outstanding impact resist- 


ance to low pressure laminates such as wing board liners for mil- 
itary aircraft. Wellington Sears filament nylon fabrics are made in 
weights of about 2 ounces per square yard and higher, in widths 
from 28 to 72 inches. They are available in the grey or scoured and 
heat set for dimensional stability. 





MULTI-DIRECTIONAL STRENGTH... originally designed 
specifically for high pressure laminating, Lantuck is a non-woven, 
resin-bonded fabric whose revolutionary feature of random fiber 
distribution gives laminates equal strength in all directions and 
exceptional machineability at high cutting speeds. New, improved 
Lantuck is recommended as an economical filler for fine gears, 
bobbin heads and other laminates requiring sharp projections or 
edges, mirror-like machined surfaces and superior mechanical 
strength. Lantuck for laminating is 38 to 40 inches wide, weighing 
about 4 ounces per square yard, of various fibers and bonding agents. 









*DuPont’s trademark for its acrylic fiber 
**DuPont’s trademark for its polyester fiber 
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Wellington Sears Co., 
A Subsidiary of West Point Manufacturing Company 65 Worth Street, New York 13, N. Y. 
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Fibrous Glass Reinforcements 


by W. J. HOWELL, JR* 


O MANUFACTURE fibrous 
T cians, the basic materials—sand 

and other components—are first 
melted in a refractory furnace. In 
the newer process the molten glass 
flows into a small platinum alloy 
tank and through small orifices in a 
bushing at the bottom of this tank, 
after which it is drawn into finer 
filaments that are collected into a 
strand and wound up onto a fiber 
tube on a spindle at a speed of about 
2 miles/min. In an earlier and still- 
used process, the molten glass is fed 
into a machine that makes small 
clear marbles. These marbles are 
then remelted in small electrically 
heated furnaces and extruded as in 
the new process. 

Lubrication of the individual fila- 
ments to prevent their self-abrasion 
and to adhere them into a tougher 
strand, is accomplished by applica- 
tion of a sizing between the melting 
tank and the winder. Addition of 
sizing as a water emulsion on a pad 
or roller applicator is necessary for 
processing, and if this original coat- 
ing is not compatible with molding 
resins as in the usual production of 
yarns to be discussed later, this 
coating must be removed and the 
desized fabric treated with a resin- 
compatible finish. 

The group of untwisted fibers that 
are wound together on the forming 
tube to make what is called the 
“cake” package is referred to as 
sliver. The strands usually contain 
204 filaments from 0.00023 to 0.00075 


*Owens-Corning Fiberglas Corp. 
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in diameter. After drying out these 
packages, the strands are either 
processed by twisting and plying in- 
to yarns on largely conventional tex- 
tile throwing machinery to create fi- 
brous glass products suitable for 
weaving, or they are gathered from 
a creel set-up into a collection of 
untwisted rope-like strands called 
roving. This product, usually 60 
strands, is suitable for feeding a 
chopped-strand preforming machine 
and cutter, for fishing rod stock, for 
wrapping around mandrels to make 
pipe, or for the production of woven 
roving fabrics, non-woven warps, or 
parallel-strand mat. The creel of 
forming packages may be fed di- 
rectly to a chopper to make cut 
strands % to 2 in. long instead of 
being continuously “roved.” Both 
the chopped strands and the continu- 
ous rovings are commercial starting 
points for the manufacture of fibrous 
glass reinforced molding compound. 


Chopped-Strand Mats 

Random-oriented chopped-strand 
mats are made by chopping creeled- 
up rovings or strands from forming 
packages above a conveyor, on 
which they are combined with resin- 
ous bihders under heat. One type of 
mat is made by needling or stitching 
chopped strands together in an un- 
bonded sheet. One process for mak- 
ing mechanical mat involves di- 
rectly swirling continuous strands 
from a melting bushing onto a con- 
veyor on which resinous binders are 
added and cured. 

Hammer-milled fibers are pro- 
duced by milling strands into small 


nodules and screening to nominj 
maximum lengths of %2 to \ ing 
They raise temperature resistances 
and dimensional stability in castings 
as well as reduce crazing, but ad; 
little strength except in impact, 

Staple sliver is not drawn fron 
the bushings but is forced dow, 
from the bushing in broken lengths 
by steam or compressed air jets onto 
a perforated revolving drum from 
which they are removed by a winder 
in the form of an untwisted rope 
Sizings are applied, and “throwing” 
is done as with continuous strands 
Staple yarns composed of shor 
strand lengths like the natural fibers 
do not have as high tensile strength 
as continuous strands, and are used 
in fibrous glass reinforced plastics 
where bulk is desired. 

A form of thin staple mat widely 
used in reinforced plastics for 
smooth surfacing is made by blowing 
filaments from a melting bushing di- 
rectly onto a conveyor in a jack- 
straw pattern; some resin is added 
and cured for binding. A lightly 
bonded version called “overlay 
mat,” silane treated and available in 
15 and 30 mil thicknesses, will actu- 
ally draw into compound curvatures 
in matched die molding and hide the 
pattern of chopped strand mat, per- 
mitting a painted surface that simu- 
lates finished metal in smoothness, a 
“must” in many items such as ap- 
pliance parts and automobile bodies 


Finishes and Sizes 
Although fibrous glass does not 
absorb appreciable moisture, the 
surface absorption in laminates is s0 


> 


Photomicrographs showing most common types of weaves of fibrous glass fabics. These 
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a waterproof glass-to- 

is generally impossible 

» use of special coupling 

ose affinity for glass is 

iter than for moisture. 

More to permit handling of 
s in throwing, weaving, 

simple creeling operations, 
1t is required to protect 
1 damage by abrasion and 
n-former is needed to bind 
bundles together into inte- 
gral strands. Unfortunately, the best 
glass fiber lubricants act as parting 
agents to the laminating resins, and 
the good coupling agents used by 
themselves do not lubricate or bind 
the filaments together. Thus, com- 
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and ¢ 


them 
a mild 
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promises are necessary in the 
formulation of sizes. 

In the case of yarns for weaving, 
the sizing widely used is a mixture 
of oleoresinous lubricant and cooked 
starch. This is almost ideal protec- 
tion as a spinning and weaving aid 
in the conversion of strands into 
cloth. Since this sizing imparts very 
poor wet strength to laminates, it is 
removed from the fabrics generally 
by batch heat cleaning of greige or 
loom-state goods, following which 
the cloth is treated with a plastics- 
compatible coupling agent called a 
finish. The high performance cou- 
pling agents in use today are 139 or 
Volan-A, 136, and Garan finishes. 
These are specified in MIL-F-9118, 
and fabrics finished with them meet 
MIL-F-9084. Use of such finished 
fabrics is required to meet laminate 
strengths specified in MIL-P-8013 
for aircraft structural parts. 

If greige goods (loom-state, as 
woven with starch and oil) are lami- 
nated, the dry strengths are often 
as high as with the “high perform- 
ance” finishes, but the wet strengths 
are very markedly inferior to 114- 
finished laminates and deteriorate 


with prolonged time almost without 
limit. Finish 112 constitutes the in- 
termediate step of almost totally 
desized glass before application of 
an after-finish, and gives low 
strength wet and dry except with 
silicone resins with which it is used 
because silicones bond well to bare 
glass. Finish 111 is a caramelized 
partly desized condition and is gen- 
erally poor except with melamine 
resins with which it is regarded as 
the best treatment for laminating. 

Commercial sources of these fab- 
ric treatments are given in Table I. 
The direct sources of treated fabrics 
for laminators, however, are the 
weavers. 

Research is intense and continu- 
ous in trying to develop sizes ade- 
quate for the double task of 1) spin- 
ning and weaving, and 2) making 
waterproof glass-to-resin bonds in 
laminates, so that coatings once ap- 
plied to fibers need not be removed 
and replaced. Success has reached 
the point of providing plastics-com- 
patible original sizes that can be ap- 
plied in the manufacture of un- 
twisted rovings and that permit the 
roving to be woven into cloth. These 
new fabrics are economical because 
they do not require the yarns to be 
twisted and plied and because no 
heat-cleaning and finishing are nec- 
essary. 

Though achievement of plastics- 
compatible sizes tough enough for 
twisting and plying is probably two 
or more years away, waterproofing 
sizes on rovings and mats are a large 
scale commercial reality. Here the 
processing steps from sliver do not 
involve twisting and a bare mini- 
mum of lubricant and film-former in 
the size is adequate, thus minimiz- 
ing the adverse effects of such mate- 
rials on the coupling agent. More- 
over, elimination of desizing in mat 


include ‘left to right): plain, basket, crowfoot, harness satin, true leno, and mock leno weaves 
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and roving manufacture prevent the 
appreciable loss of strength that oc- 
curs in heat-cleaning of fabrics. 


Chopped Strand Reinforcement 

The lowest cost forms of fibrous 
glass reinforcement employ non- 
woven products, mats, and rovings. 
Rovings are about 25% cheaper 
even than mats. Rovings are used 
today primarily in the preform proc- 
ess, in addition to rod stock, pipe, 
and molding compounds, A few large 
fabricators use rovings to manufac- 
ture their own requirements for 
mats, Resin-bonded chopped-strand 
mats are available with fast-dissolv- 
ing binders for hand-lay-ups and for 
production of translucent corrugated 
sheets under light molding pressure. 
Mats with binders that are insolu- 
ble in resin are supplied for mold- 
ing-in telescoping matching dies es- 
pecially where appreciable drawing 
is involved. Needled or stitched 
chopped strand mats are available 
which mold well in the pressure bag 
process, but which must be handled 
with special care to avoid “washing” 
in matched die molding. The re- 
cently introduced mat constructed 
of swirled continuous _ strands, 
bonded with resin, is well adapted 
for machine preimpregnation and for 
deep drawing in matched die mold- 
ing. Thin filamentized surfacing and 
overlay mats are available for in- 
creasing surface smoothness espe- 
cially in matched die molding. Ex- 
cept for the filamentized surface 
mats which provide little strength, 
all the types of mats and chopped 
roving preform laminates provide 
approximately the same strengths 
for the same percentage of glass 
content when molded under the 
same molding conditions, including 
quality of workmanship. 

The following general design rules 




















can do much to simplify fabrication 
and improve end-product perform- 
ance of parts molded of fibrous glass 
reinforced plastics. 

1) Integrate parts wherever pos- 
sible. This will result in fewer fast- 
enings, less inspection, cheaper tool- 
ing, less part design, less fabrication 
labor, and lower weight. 

2) Use prototypes wherever pos- 
sible. Though they are seldom ex- 
actly like a later production part, 
they permit destructive tests under 
simulated-performance conditions. 
A fabric prototype made by contact 
lay-up will act somewhat similar to 
a matched die high production mold- 
ing. 

3) Redesign shapes in metal to 
shapes most practical in fibrous glass. 
Thickness of fibrous glass parts need 
not be as highly standardized as 
with metals where standard gages 
are used. 

4) The designer should work with 
the molder or mold maker to pre- 
vent mistakes costly to correct later. 

5) “Streamline” a modern design 
where possible. This pleasing type 
design is easiest to mold in fibrous 
glass. 

6) Exploit ability to mold in colors 
and to achieve smooth surfaces 
when desired with the new overlay 
and surfacing filament mats. 

7) Take account of areas of recog- 
nized high local stresses by use of 
liberal radii, bosses, ribs, corruga- 
tions, flanges, and _ unidirectional 
reinforcement, all integrally molded 
in. 

8) Exploit translucence possible in 
fibrous glass moldings achieved by 
low glass loading, slow impregnation 
and slow cure cycle. 

9) Mold fibrous glass to precise 
dimensions since postforming char- 
acteristic of metal fabrication is ex- 
tremely limited. 

Additional design rules aimed at 
achieving high end product perform- 
ance are: 

1) Consider the proximity of yield 
and ultimate strengths. The material 
can be designed practically to the 
ultimate, but since stresses are not 
relieved by ductility, attachments 
must be made accurately. 

2) Realize that stress formulas for 
isotropic materials are not always 
valid for composite materials like fi- 
brous glass reinforced plastics. 

3) Consider conditions of use, 
such as chemically corrosive envi- 
ronments, weathering, impact abuse, 
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contact with moisture, and sustained 
and repeated loadings. 

4) Choose best molding process 
for strengths required. The molding 
process partly dictates the void free- 
ness and also glass content, and 
hence final strength. Molding process 
must depend also upon part size and 
shape, tooling cost and part cost, de- 
livery time, size of run, dimensional 
tolerances, and appearance. 

5) Maximize rigidity which is in- 
herently lower in fibrous glass plas- 
tic than in metals by high glass 
loading, unidirectional reinforce- 
ment, flanges and lips at edges, ribs, 
corrugations, beads, dimples, in- 
creased wall thickness, and sandwich 
construction. 

Additional design rules to simplify 
moldability are: 

1) Keep uniform wall thickness 
except with molding compounds 
since abrupt changes in section cre- 
ate stress concentrations and lead 
to resin-rich and resin-starved areas 
which give low strengths. Try espe- 
cially to avoid increased wall thick- 
ness at the edge of parts. Molded in 
tongue and groove are risky, metal- 
lic inserts being more reliable. Keep 
necessary wall variations gradual. 
Too heavy bosses or ribs tend to 
create shrunken “sink marks” on the 
opposite side. 

2) Avoid sharp corners, which 
also cause resin-rich and resin- 
starved areas. Ruggedness is in- 
creased by generous fillets and lib- 
eral radii (at least “6 in. radius). 
Fillers in the resin will help reduce 
crazing in resin-rich areas that can- 
not be avoided. 

3) Allow a degree or two draft, 
especially with a deep draw, to 
avoid wrinkling the reinforcement 
in molding, to allow more molding 
pressure on side walls, and to fa- 
cilitate quick part removal. 

4) Avoid bow in warpage of box 
shapes by a) flanges, ribs, or beads 
around the edges, b) metal inserts 
or edge stiffeners, c) shrink fixtures 
for cooling molded parts to reduce 
distortion, d) increased filler to re- 
duce resin shrinkage during cure, 
e) use of lower shrinkage resins 
like epoxies, f) addition of flexible 
resins to rigid resins, g) thicker 
wall over all, h) construction of re- 
verse bow in the molds as a last 
resort. 

5) Avoid spring-forward warpage 
of angle shapes, (opposite to spring- 
back with metals) by a) lower 


shrinkage resins, b) inc: 1 filler 
c) careful layup to insu 
glass distribution, d) « 
of spring back in the mo ) com- 
pensate spring-forward | it and 
try. 

6) Avoid “oil canning” diago. 
nal torsion distortions of ‘{\at, seo- 
tions by a) use of flanges, ribs 9 
beads around the edge, b) corry- 
gations or beads on the flat surface. 
or c) deliberate unbalanced layup, 
such as placing surface mat on one 
side to obtain high resin content 
with higher shrinkage. 

7) Avoid undercuts, which except 
in bag molding usually involve 
costly split molds. Apparent under- 
cuts can often by avoided by tilting 
the mold cavity in the mold block. 

8) Consider the small difference 
in mold shrinkage between metal 
molds and fibrous glass plastic parts, 
between molding temperatures and 
room temperatures. Following data 
is helpful. 

Mold Difference 
Material Plastic Shrinkage 


Aluminum Mat-polyester nil 
Steel Fabric-polyester _ nil 
Steel Mat-polyester 

0.001 in. /in. 

9) Design to practical dimen- 
sional tolerances, which are some- 
times smaller than with metal 
stampings. Linear dimensions com- 
monly reproduce to 0.003 to 0.0005 
in./inch. Molded laminate | thick- 
nesses commonly reproduce to plus 
or minus 0.010 inch in the % in 
thickness range or to less than plus 
or minus 10% for matched die mold- 
ings. “Run-out” or out-of-round 
tolerances on circular parts repro- 
duce commonly to 0.001 in./in. (‘2 
in. on a 30 in. diameter). 

10) Consider use of molded-in- 
holes to insure the good hole-match- 
ing required by the poor stress re- 
lief properties of dimensionally sta- 
ble fibrous glass plastics. Holes can 
be molded in surfaces that are par- 
allel to the parting plane or inclined 
as much as 30° to it. 

11) Consider appearance of ejec- 
tor-pin molding marks, which can be 
designed to fit into the general part 
configuration. Since flash lines are 
almost always at part edges, they 
need not be considered. 
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Glass Fabric Reinforcements 

Fabrics woven of glass yarns are 
widely used in laminated plastics 
chiefly for one or more of these rea- 
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Piss RGH FIBER GLASS is made in the nation’s newest fiber glass plant, 


using the direct melt process and a system of controls that produces continuous filament 


fiber of exceptionally uniform diameters. This is an important factor in the manufacture of 


plastics employing either glass fibers or cloth reinforcements, as it simplifies the problem of 


attaining uniform results in the finished product. 


Pittsburgh Fiber Glass is made in the form of Roving, Chopped Strand and Yarns in 


all standard diameters. Cloth and bonded mat are made of Pittsburgh Fiber Glass by weavers 


and processors whose names will be furnished on request. All materials are provided with 


coatings that assure maximum wetting and binding action between glass and resin. 


High quality 
Pittsburgh 
Fiber Glass 
UO CHIGULE 
simplify 
laminating and 
molding 
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CHOPPED STRAND 


Pittsburgh 140’s yarn is available 
hopped to lengths of 4”, 14’, 1”, 
"2", 26” or 5” for direct use 
with resins. It is packaged in paper 


bags for convenient handling. 


FIBER GLASS BONDED MAT 


Made of Chopped Strand bonded into 
stiff, random-pattern mats of various 
sizes and thicknesses. The names of 
makers of these mats are available 
through any of our offices. 


Technical Assistance 


FIBER GLASS CLOTH 


Pittsburgh Fiber Glass Yarns are sup- 
plied to weavers in all standard sizes 
150’s, 225’s, 450’s* and 900’s.* 
Their uniformity in diameter enables 
weavers to furnish cloth which con- 
forms to laminators’ requirements 
and aids in obtaining high quality 
finished plastics. The names of weavers 
using Pittsburgh Fiber Glass Yarns 
will be furnished on request. 


*Not in current production 


Additional information and technical assistance in the use of any Pittsburgh Fiber Glass 
Product will be freely given upon request. Pittsburgh Plate Glass Company, Fiber Glass 
Division, One Gateway Center, Pittsburgh 22, Pennsylvania. District Sales Offices: Chicago, 
Cincinnati, Cleveland, Detroit, New York and Philadelphia. 
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ROVING 


In addition to standard roving, 
Pittsburgh has developed a new, su- 
perior roving for preforms. This #508 
Roving provides better bonding 
between fiber and resin, improved 
molded part quality where preforming 
is used, 

All PPG Roving is packaged with 
uniform tension to improve auto- 
matic feeding in preform devices. 

Pittsburgh Roving is supplied in 
the Standard 140’s, 35-pound, 60-ends 
package or in 12-ends and 24-ends 
packages, also. 

Standard packaging provides for 
drawing the Roving from the inside. 
It can also be obtained on spools 
which draw from the outside. 


PLASTICS 
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sons: 1) high strength and modulus 
compared to mat or preform mold- 
ings, 2) uniformity of strength for 
precisely engineered applications 
conferred by the weight and thick- 
ness uniformity characteristic of 
woven goods, and 3) low bulk fac- 
tor of fabrics enabling them to be 
used with little or no pressure, eco- 
nomically necessary for molding 
very short runs of large parts. 

Glass yarns are denoted by three 
letters to describe the basic strand 
followed by numbers that identify 
the yarn weight and construction. In 
the example ECG-150 3/2, “E” stands 
for the composition of the glass. 
Electrical of “E” glass is used in al- 
most all plastics, a chemical glass 
called “C” being utilized in a few 
applications requiring extreme acid 
resistance. The letter “C” in ECG 
indicates continuous filament type. 
Staple yarn, designated “S,” is occa- 
sionally used instead. of continuous 
filament yarn where better bond 
strength but lesser tensile strength 
will answer the purpose better. The 
third letter “G” in ECG defines the 
average nominal filament diameter 
of the 200 odd filaments from which 
the basic strand is made: 

D_ 0.00023 in. 
E 0.00028 in. 
G 0.00033 in. 
K_ 0.00053 in. 

The 150 indicates that 150 times 
100 or 15,000 yards of the basic 
strand weigh 1 lb. The 3/2 means that 
three strands are twisted together 
and then two such twisted strand 
triplets are plied, ie., twisted to- 
gether in reverse to form a balanced 
plied yarn. The number of twists 
per inch in the twisting or plying is 
prescribed but not generally indi- 
cated. Throwing, ie., twisting and 
plying, serves to compact the yarn 
and prevent it from flying in weav- 
ing. However, the twist is kept to a 
minimum because too tight twisting 
reduces resin penetration during 
fabrication of laminates and also be- 
cause throwing is a costly step in 
textile processing, involving large 
space requirements and _ labor 
charges. 

Glass fabrics are designated by a 
three letter symbol. The first desig- 
nates as above the chemical formula 
of the glass fiber used, electrical or 
chemical. The secgnd and third let- 
ters indicate the type of fiber used 
for warp and fill yarn respectively 
—“C” for continuous and “S” for 
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staple. All the fabrics discussed 
herein are of the ECC designation, 
except the electrical grade staple 
fabric 261 which bears the prefix 
ESS. Staple base fabrics make for 
better interlaminar bond in lami- 
nates, easier machineability, greater 
rigidity per pound of glass due to 
the bulk staple, and 
smoother surface appearance with 
less tendency for crazing or bloom- 
ing. But staple fabric laminates are 
weaker in physical strength and find 
usage largely in electrical rather 
than in structural laminates. 


factor of 


Types of Weave 
In plain or square weaves, each 
warp and each fill passes over one 
yarn and under the next. Laminate 
impact is high because of the crimp 
in the weave, and air removal on 
resin wetting is rapid because of the 
porosity. Laminate physicals are re- 
latively low, however, because of the 
large amount of crimp and the vul- 
nerability to self-abrasion at the 
yarn cross-overs. Also, laminate 
surface is not optimum and ma- 

chinability relatively poor. 


Crowfoot Satin and 
8-Shaft Satin 

In crowfoot satin each yarn goes 
over one yarn and under three. In 
8-shaft satin each yarn goes over 
one yarn and under seven. These 
constructions provide _ straighter 
yarns and flatter fabric make-up 
with greater laminate physical 
strengths, especially in edgewise 
compression, owing to less crimp and 
less self-shearing or abrasion at the 
relatively smaller number of inter- 
lacings, but with lower laminate im- 
pact strength and less _ porosity 
within the range of nonsleazy con- 
structions. The satin and twill con- 
structions allow greater drawability 
or plyability than the plain or square 
weave, and are hence predominately 
used in laying up over compound or 
double curvatures. The air is harder 
to get out in impregnating resin into 
satin laminates than square weave 
fabrics layups so that a little lami- 
nating pressure is desirable with 
satin constructions. 

The common unidirectional fabric 
143 is a 4-shaft satin with the filling 
yarn one sixth the weight of the 
warp yarn and_ correspondingly 
greater strength in the warp com- 
pared to the fill direction. This type 
of fabric is recommended where the 
load pattern is established primarily 


in one direction. Whe: 
tional fabrics are laborio 
laminated, the resulting 
moduli, and _ impact sistance 
though lower than in parallel-orj. 
ented unidirectional lam ites, are 
definitely superior to square weave 
or even satin fabric laminates oj 
equal strength in both directions. 

An extreme type of unidirectiona| 
reinforcement would not inyolye 
any filling yarns at all, but would be 
held together perhaps by a diamond 
quilting pattern of very light threads 
or be carried on a thin gauze-like 
carrier and be held together }, 
resin binder more in the nature of a 
mat or felt. Such non-woven uni- 
directional “fabrics” would give 
very high strengths in laminates and 
high moduli as well in the direction 
of the reinforcement and might be 
cheaper than any woven fabric, but 
would not have the ability to drape 
over double curved surfaces and 
would probably be rather unstabl- 
at best. 


nidirec- 
Y Cross- 
rengths 


Fabric Constructions 

While varieties of rovings and 
mats are few, the array of fabric 
constructions originally limited to a 
dozen or so has become large and 
perplexing. This situation has arisen 
out of the weaver’s zeal to tailor 
fabric to customer’s special needs, 
and out of the opportunity to reduce 
cost and price by simulating most of 
the established constructions by the 
substitution of the coarser 15's 
yarns which were rarely used at 
first. As one goes from the 450’s to 
255’s to 150’s and finally on to the 
75’s in the direction of more eco- 
nomical heavier yarns, the weaver’s 
prices for the fabrics go down, and 
the laminate price can be worked 
downward so as to enter into wider 
markets. The only respect in which 
the heavier yarns made with coarser 
filaments result in inferior fabrics is 
in flexural fatigue, and this property 
does not ordinarily come heavily 

into play in reinforced plastics. 
An open weave, low cost fabric 
(1000-150) was developed especially 
for large area moldings like boat 
hulls and tanks. The resin pickup 
is higher than in the tighter weave 
fabrics so that laminate thickness 
per ply is greater. Other factors be- 
ing equal, greater thickness contri- 
butes to greater rigidity. The po- 
rosity of 1000 cloth has been kept 
(To page 676) 
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Find out how you can get “MORE PROFITS with 
oo % : = PAPER’ — for laminations, insulation, packaging, 
de ' protection, fabricating or processing 





Mosinee patented reinforced paper simplifies building 
construction. Easy to handle Mosinee reinforced papers with 
steel mesh reinforcing attached, replace wood forms for pour- 
ing lightweight concrete floors. This is only one of many 
instances in which Mosinee cooperated in developing new 
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. INTO THESE 6 PLANTS—all devoted 100% to Fiberglas products — — Owens-Corning Fiberglas has invested — 
some additional $50,000,000 during the past 7 years alone in line with its i g expansion program. 





THE PLASTICS INDUSTRY RELIES 
ON OWENS-CORNING FIBERGLAS 
FOR GLASS REINFORCEMENTS 





Take 6 plants like the ones pictured above... 
Six plants where Owens-Corning Fiberglas 
produces many times more glass in fiber form 

. in more sizes, shapes and types. . . than 
all other producers combined. 


Add research that works smoothly as part of 
a team with molders, manufacturers, proc- 
essors—research that has helped hatch many 
of the plastics industry’s most exciting ideas. 
Add, too, the know-how that comes naturally 
with having been the first successful large- 


scale commercial producer of glass in fiber 
form—the know-how that comes only from 
15 years of specialization on Fiberglas prod- 
ucts and their use by industry. 


Combine this unparalleled production, re- 
search and know-how .. . and you have 3 big 
reasons why the plastics industry turns nat- 
urally to Owens-Corning Fiberglas for its 
glass reinforcements... 


To Owens-Corning .. . for 15 years the 
pioneer in Fiberglas-reinforced plastics! 


OWENS-CORNING FIBERGLAS CORPORATION 


Textile Products Division, 598 Madison Avenue, New York 22, N. Y. 


OWENS -¢ ORNING 


FIBERGLAS 


i 


ROVING 
Continuous strands 
for easier feeding. 


FOR ALL 4! 


trade mark (Reg. 2.5. 8. Pat. Of.) 
« Fibergias 


tion fora 
‘s made of or with fibers of glass. 


CHOPPED 
STRAND 
in lengths for pre- 
mixed compounds. 


FABRICS 
For heavy-duty use, 
maximum strength 


REINFORCING 
MAT 


Short strands bond 
ed into mat form. 














Table L—Types and Sources of Finishes for Fibrous Glass. 





Finish 


(completely desized) 


111 Melamines 


(partly desized) 


136 Polyesters; 
some silicones 
Polyesters, 
phenolics, epoxies 
Polyesters 
114 Polyesters 


Volan-A 


Garan 


C.M.S 


n. G.F.F Glass Fabrics 


*Code for sources 
Norwalk, Con 

| iio. I 
le S.¢ 
New York, N.Y. M 


Used With 
112 Silicones 


Coast Mig. & Supply Co 


VI Irvington Varnish and Insulator Co. Irvington, N.J 
7 3 


C.F Owens-Corning Fiberglas Corp., 


Sources* 
O.CF., L.F., C.MS., 
G.F., M., G.F.F. 
C.O., LV.L 


LF. GFF, 
CMS., T. 
GFF., LF., O.CF,, 
CMS., T. 

M,, LP., GFF. 
G.CF., GF., LF. 
G.FF., M. 


, Livermore, Calif. C.0.—Cordo Chemical 


Co 
Finishing Cedar Grove, N G Glass Fibers nc., Water 


Langley Finishing ( 


Huntingdon, Pa. T.—Textiglass Co., 92 Liberty 


Menardi & Co., Culver City, Calif 





limitations of allowable 
sleaziness. There were no predeces- 
sors of this fabric in 225’s or 450’s 
yarns, the development at the outset 
being in the 150’s. It and its close 
variants have become one of the 
largest selling glass fabrics, widening 
the range of utilization of reinforced 
plastics. 

As a final note on fabric construc- 
tion a few cases should be men- 
tioned in which 450’s yarn have been 
replaced not by 225’s or 150’s, but 
rather by a variation of 450’s in 
which a smaller number of larger 
diameter “E” filaments are substi- 
tuted for double the number of finer 
“D” filaments in the 450 strand. The 
substitutions are from standard 112 
and 116, now precisely designated 
112 DD and 116 DD to 112 EE and 
116 EE. In the warp and fill, 102 E 
filaments make up the latter 450 
strand instead of 204 “D” filaments. 
These modifications were made in 
the interests of economy and have 
been widely accepted in the high 
pressure electrical laminating field. 


within 


Preloaded Glass Fabrics 

Glass fabrics are used not only 
with syrupy resins in the wet hand- 
layup or matched-die-in-press load- 
ing processes, but are being used 
more and more in the form of fully 
loaded fabrics in the dry process. 
Preloading refers to the addition of 
the full laminating complement of 
resin as a dry solid but in an un- 
gelled or so-called “B” stage. The 
advantages of using resin-preloaded 
fabrics are several. Much greater 
uniformity of glass-resin composi- 
tion is possible in machine pre-im- 
pregnation than in combination at 
the mold, and hence greater uni- 
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formity of laminate strengths are 
obtainable in the dry process than 
in the wet. The “dry” process is 
much neater than the sloppy wet 
process. 

Preloading can be done either by 
the user or by a supplier, in which 
latter case several months’ storage 
life is necessary to permit normal 
shipping and inventory cycles. Resin 
preloaded fabrics are available from 
at least eight commercial sources, 
and the resins include polyesters, 
diallyl phthalate, epoxies, silicones, 
melamines, and phenolics. Some 
large-scale laminators maintain that 
the higher raw material costs of pre- 
loaded compared to wet materials 
is more than offset by the handling 
economy and the property superiori- 
ties obtained with the preimpreg- 
nated fabric reinforcements. Inci- 
dentally, mats as well as fabrics are 
how available in preloaded form. 


Design Considerations 

From a handling standpoint, a 
fabric should be selected with suffi- 
cient drawability or pliability to 
drape onto the mold surface with 
the minimum amount of tailoring. 
Any more drapability than neces- 
sary at the expense of sleaziness is 
undesirable. Thick fabrics will, of 
course, require less labor to achieve 
a given thickness of layup than thin 
fabrics. Use of unidirectional fabrics 
in a crossed or spiralled layup 
should not be resorted to unless the 
maximum orthotropic or isotropic 
physical strengths achieved thereby 
are really needed, because the extra 
labor time to position such layups is 
considerable. Use of preloaded fab- 
rics is strongly recommended to 
make the layup operation cleaner 


and neater, and to allow | 
of the layup in undercuts 
variable wall thickness, 
difficult with the slippery w. 

End-properties depend 
on fabric characteristics se] 
the designer, but on the choice of 
resin, filler if any, and many mold- 
ing variables as well. Workmanship 
should not be omitted as a variable 
in this relation. In fact quality of 
workmanship should be a design fac- 
tor, as much as fabric strength or 
wall thickness, depending upon the 
quality and uniformity needed in the 
finished part. It dictates in part the 
safety factor needed to account fo 
uncontrollable variations in fabrica- 
tion. 


cement 
id with 
hich ls 
layups, 
at only 
cted by 


Economy is a vital design facto 
and the variety of fabrics and fabric 
prices permit giving consideration to 
allowable cost and selling price of 
the end-item. The cost of weaving 
depends chiefly on the number and 
weight of filling yarns per inch; the 
heavier the fill yarns for a given 
construction or count, or alterna- 
tively the fewer the fill yarns per 
inch for a given fabric weight, the 
lower in general will be the cost of 
the fabric. The labor saving in lay- 
ing up thicker fabrics has already 
been mentioned. Woven rovings of- 
fer the ultimate in fabric economy 
where these heavy fabrics are 
otherwise acceptable to the designer 

Surface smoothness and non-por- 
osity are vital design factors. 
Smooth surfaces are imparted by 
choice of the thin, high-count, close 
textured fabrics for the surface ply 
Impermeability, especially after fa- 
tiguing stresses, is enhanced by se- 
lection of high-count non-sleazy, 
generally somewhat more expensive 
fabrics. These minimize concentra- 
tions of resin in pockets or fillets in 
the openings in the weave, which are 
subject to crazing and _ fracturing 
with aging and repeated stressing. 

Stresses should be provided for 
by the orientations dictated by de- 
sign. The wide choice of fabrics, in- 
cluding unidirectional, give the op- 
portunity to provide for almost ev- 
ery design stress or combined 
stresses by proper placement of plies 
in the layup. In combinations of fab- 
rics of different constructions and 
hence different ultimate strength 
values and elastic moduli, it is nec- 
essary to take great care in balane- 
ing the layup, usually in mirror im- 
ages about the least stressed center 
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Sin impregnated 
paper products 


Kimberly-Clark, one of the country’s foremost manufacturers of paper and 
specialty paper products, offers on-the-machine and off-the-machine resin 
impregnated papers in thermosetting and thermoplastic grades. 


Expanded facilities now include: 


Thermoplastic Resin and Rubber 
impregnated Paper 


Thermoplastic Resin and Rubber 
impregnated Wadding 


Thermosetting Resin Impregnated Paper 
Thermosetting Resin Impregnated Wadding 
Polyethylene Coated Paper 

Polyethylene Coated Wadding 

Release Coated Impregnated Paper 


Wet Strength Bleached Papers 


The extensive Research Division of Kimberly-Clark has an out- 
standing record of achievement in new product development. 





If resin paper combinations are important to your business, 
we may be able to be of service. Please write Technical Papers 
Division, Kimberly-Clark Corporation, Neenah, Wisconsin. 


Kimberly Clark 


TECHNICAL PAPERS DIVISION 
Neenah, Wisconsin 
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of the layup, to minimize warping. 
It is not always possible to calculate 
exactly what the composite laminate 
strengths will be from the properties 
of constituents of different moduli 
because of the tendency for the 
stiffer constituents to carry the bulk 
of the initial load up to some point 
where breakage may occur before 
the lower modulus layers take hold. 

Impact strength when required by 
the designer is conferred best by 
the heavy square-weave fabrics 
which possess considerable crimp in 
the weave. 

Aging and weather resistance of 
laminates are more a function of the 
resin and the cure than of the choice 
of fabric, though upgrading can be 
achieved by subsequent surface 
coating. For example, neoprene coat- 
ings are used to increase resist- 
ance of laminates to rain and sand 
erosion encountered on the leading 
edges of high speed aircraft struc- 
tures. 

The effects of repeated stresses 
and steady loads are not notably dif- 
ferent from older better known ma- 
terials of construction. The endur- 
ance limit after many millions of re- 
versing stresses is about 25% of the 
short-time ultimate strength. Stress- 
rupture tests have shown that a 
laminate will endure thousands of 
hours of steady load at about one- 
third to one-half of the short-time 
breaking load. Unlike metals, creep 
is almost totally absent from glass 
fabric laminates. Although one can 
design almost to the ultimate be- 
cause the yield almost coincides with 
it, heavy overloads cannot by the 
same token be handled by the yield 
of the material as in metals; there- 
fore, greater safety factors must be 
applied to take care of such phe- 
nomenon. 

Design factors for attachments are 
a specialized subject. Great care 
must be exerted in designing load 
transfer at joints because of the ex- 
treme dimensional stability and lack 


of stress relieving characteristics of . 


Fiberglas plastics. Integration of 
parts to eliminate connections is 
recommended where feasible. 
Where maximum ratio of rigidity 
to weight is required, a honeycomb 
or foamed plastic core sandwich con- 
struction is best employed in which 
the faces carry tensile and flexural 
stresses, while the core acts as a 
spacer and provides compressive 
strength and rigidity. Sandwich con- 


678 


struction suffers from a vulnerabil- 
ity to impacts against the thin faces 
and into the weak cores, from high 
cost of the core materials, and from 
the large amount of fabricating labor 
required; however, it is being used 
more and more extensively. In par- 
ticular, fabric honeycomb with fab- 
ric faces and newly developed high 
temperature bonding adhesives pro- 
vide the highest strength-weight ra- 
tio of any material combination in 
the temperature range of 300 to 350 
F. in which the light metals lose 
much of their room temperature 
strength. 


Recent Developments 
@Woven roving fabrics are now 
available from the Hess Goldsmith 
Co. and J. P. Schwebel Co., as well 
as mats with a woven roving center 
layer from the Bigelow-Sanford Co. 
These new fabrics equal or surpass 
the strength properties of conven- 
tional fabrics woven from twisted 
yarns, while approaching in price 
that of the more economical copped 
strand mats. Obvious applications 
are in large area laminates: boat, 
tank, fuel cell support, and auto- 
mobile body sections. Woven roving 
fabrics do not require desizing with 
heat and after-finishing because 
plastics-compatible sizes are put on 
the rovings when they are first 
made, The smaller the number of 
strands in the roving, the stronger 
in compressive strength and fatigue 
the roving fabrics are likely to be. 


@ Minnesota Mining and Manufac- 
turing, Tape Division, has under de- 
velopment a promising non-woven 
reinforcement in which resin-pre- 
impregnated yarn warps are com- 
bined in a spiral orientation to pro- 
vide a high strength ready-to-mold- 
sheet with directionally nearly uni- 
form strengths compared to the 
orthotropic strength pattern of fab- 
rics with warp and fill at right 
angles. Modified epoxy resins are 
the preimpregnants. Applications 
are in the structural field, boats, 
tanks, airplanes, and automobile 
body parts. 


@A new mat made by mechanically 
swirling continuous strands has 
been developed by the Owens- 
Corning Fiberglas Corporation and 
is sold under the designation Me- 
chanical Mat-M505. It has better 
weight uniformity than pre-existing 


mats, is capable of gr: 
ability owing to its sw 
and is suitable for conti 
impregnation with lamin 
unlike earlier chopped st 


r draw. 
pattern, 
US pre. 
Ng resin 
id mats, 


@Overlay mats in 15 and 39 mil 
thickness, silane treated and very 
lightly resin-bonded, have been 
added to Owens-Corning’s line ,j 
surfacing mats for imparting 
smoothness to moldings. These Mats 
have made possible several new ap. 
plications in appliances and auto. 
mobile body parts by solving th, 
surface appearance problem throug} 
insertion in the press-molded lay- 
up as the surface ply, even on com- 
pound curvatures. 


@Cheney Brothers, whose fabrics 
are marketed by Textiglass hay 
come out with novel fabrics in fou 
weight ranges which they term 
“High Modulus” fabrics and desig- 
nate by “H M.” These fabrics are 
woven with both a heavy and a 
light yarn in both warp and fill in 
such a way that the heavy yarns 
do not cross over each other and lie 
without crimp or slack ready to take 
their share of the applied load. Asa 
result, laminate strengths exceed 
those of 181 fabric laminates and 
even crossed 143-unidirectional fab- 
ric laminates. Better laminate fa- 
tigue resistance is indicated by the 
tight weave with absence of resin 
pockets that occur in the interstices 
of a square weave fabric made with 
heavy yarns or rovings. These fab- 
rics will be available with 114, Vo- 
lan-A, or 136 finishes. 


@Wnm. E. Hopper & Sons, and Atlas 
Asbestos Co. have just joined the 
original Textiglass in offering heavy 
fabrics woven with all staple yarn 
These bulky fabrics weighing up to 
2 lb./sq. yard give physical strengths 
inferior to continuous yarn lami- 
nates, but owing to their bulk and 
good bond strength they are finding 
use in large tooling jigs and fixtures 
Economy in use of these fabrics lies 
in low cost per mil of thicknesses 
where rigidity is required in the 
final molded piece. 


@ Equipment is now available fo 
production weaving of roving fabrics 
(Bigelow Fiber Glass Products) 
This equipment is capable of weav- 
ing light or heavy weight rovings in 
both the warp and filling directions. 
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EFFICIENT 
UNIFORM 
ECONOMICAL 
SIMPLIFIED 


REINFORCED PLASTIC 
MOLDING 


This PIONEER of 
Polyester Impregnated 
Glass Fiber Base 
Materials is Easily 
Molded in simPLe 
ONE-STEP PROCESS 


at Low or High Pressure 


¢ WRITE for 


Details, Bulletins, Samples 


CORDO MOLDING PRODUCTS, INC. 
230 PARK AVENUE 
NEW YORK 17,N. Y. 
Phone: MU 6-4326 


Fibrou. Glass Reinforcements 





The woven roving material (Rov- 
cloth) has the advantage that it 
eliminates the very costly and in- 
convenient finishing process of the 
glass fibers. Woven roving fabric has 
other advantages including: 1) ab- 
sence of twist gives increased 
strength; 2) absence of twist allows 
better wetting of the individual fila- 
ments; 3) the flat ribbon shape rov- 
ing gives better inter-laminate 
strength; 4) it has increased bulk 
and consequently lower laminating 
cost; and 5) there is no loss of 
strength due to heat-cleaning or 
multiple handling operations. 


@ Fibrous glass cloth (Soule Mill), 
measuring 0.001 in. in thickness and 
weighing 0.81 oz. per sq. yd., is made 
from fibrous glass yarn of the small- 
est diameter ever produced. This 
cloth will be used with resins in the 
electrical apparatus industry as the 
carrying medium for mica and in- 
sulating varnishes. 
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BURGESS 


Plasticizers and Hydrous and 
Anhydrous Aluminum Silicate 
Pigments for VINYL Com- 
pounds. 





“ICEBERG” PIGMENT a 

(U. S. Pat. 2,307,239) 
White anhydrous aluminum silicate type 
pigment with G.E. Brightness of 90-92 
Especially suited for pigment and rein- 
forcing agent in vinyl, butyl, and neo- 
prene compounds. Excellent color and 
processing characteristics. High specific 
resistance yields excellent electrical 
quality in vinyl and butyl insulated 
wire and cable compounds. Quality 
white extender and filler pigment for 
vinyl floor covering. 


PIGMENT NO. 30 


(U.S. Pat. 2,307,238) 














Anhydrous aluminum silicate type pig- 
ment with cream-white color. Reinforc- 
ing agent and filler in synthetic resin 
and synthetic rubber compounds. Yields 
excelient processing characteristics and 
high insulation resistance values in vinyl 
electrical compounds. Permits excellent 
mold release in thermosetting com- 


pounds. 


PIGMENT NO. 20 


Hydrous aluminum silicate type pigment 

cream-white in color, excellent rein- 
forcing agent or filler in synthetic resin 
or synthetic rubber compounds. Excel- 
lent dispersing properties shorten mix- 
ing and refining time. Use permits 
higher extrusion speeds. Quality filler 
ae vinyl sheeting and mechanical goods. 


























HC-75 AND HC-80 CLAYS 


Hard type South Carolina clays. Uni- 
form particle size and pH. Excellent low 
cost reinforcing filler for natural and 
synthetic rubber compounds. 


PEC AND PE2 








Recently developed hydrous aluminum 
silicates uniformly prepared from the 
finest Georgia kaolin, Being of uniform 
particle size, color and grit residue, they 
are designed for use as fillers in the 
plastic industry. Particular application 
ean be found in the polyester field. 





Write for technical 
data and samples. 


BURGESS PIGMENT COMPANY 


64 HAMILTON STREET 
PATERSON 1, N. J. 














Sheet Reinforcements for Laminates 


by G. H. MAINS* AND S. W. PLACE** 


LAMINATE consists of a base 
A filler impregnated or coated with 

a suitable resinous binder, which 
is then built up to the required 
thickness in a press and cured under 
heat and pressure. Most laminates 
contain thermosetting resins, which 
set up in the curing operation and 
become infusible and insoluble. The 
combination of filler and binder adds 
to the laminate many desirable prop- 
erties that are not present in the 
original components. Depending 
mainly upon the type of filler, and 
seconc arily upon the binder em- 
ployed, a laminate may possess high 
mechanical strength, high resistance 
to moisture, good dielectric strength, 
or a combination of these. Thus the 
desired predominant properties for 
electrical, mechanical, or chemical 
applications may be engineered into 
the laminate. 

The many types of usable fillers 
available allow a wide range of 
laminate properties. These fillers in- 
clude cellulose and asbestos paper, 
cotton, glass, asbestos or nylon fab- 
rics, and non-woven mats of cotton, 
glass, or asbestos. 

Various types of impregnating 
resins such as phenolic, melamine, 
silicone, polyester, or polytetra- 
fluoroethylene will add to the lam- 
inate certain properties peculiar to 
that resin. These may include such 
properties as flame or arc resistance, 
low dielectric losses, high insulation 
resistance, high heat resistance, etc. 
Naturally, these resins must be used 
with suitable fillers that will not de- 
grade the inherent resin properties, 
so that full advantage can be taken of 
the desirable resin properties in the 
laminate itself. 

In the selection of a laminate for 
a given application, primary consid- 
eration should be given to such fac- 
tors as end use and cost. For uses in- 
volving moderate electrical and/or 
mechanical requirements for such 
applications as panels, terminal 
blocks, or semistructural parts, the 
paper-base grades are usually satis- 


* Research Director, Phenolite Div., National Vul 
canized Fibre Co 

** Technical Supervisor, Continental-Diamond Fibre 
Company 
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factory and lowest in cost. Where 
best electrical properties are re- 
quired, paper, glass, or nylon fab- 
ric fillers are required in conjunction 
with suitable resins having the de- 
sired electrical qualities. For in- 
stance, glass fabric or mat has low 
dielectric loss properties, but unless 
it is used in conjunction with a low- 
loss resin such as silicone, low 
dielectric losses will not be secured 
in the laminate. Cost enters the pic- 
ture here too; if paper base and cer- 
tain phenolic resins are used in com- 
bination, generally satisfactory elec- 
trical properties will be secured for 
most applications and at much lower 
cost than would be the case if glass 
base and silicone resins were the 
materials used. 

Where impact strength or wear 
resistance is needed for general me- 
chanical applications, particularly 
where toughness is an important 
factor, cotton fabric fillers are called 
for. These cotton fabrics usually 
range from a light weight, fine weave 
fabric weighing about 4 oz./sq. yd. 
to a medium or coarse weave fabric 
weighing up to 15 oz./sq. yd. or more. 
The heavier fabrics find applications 
for heavy duty industrial gears, tim- 
ing gears, etc., where impact strength 
is the predominant requirement. 

Where good impact strength plus 
good electrical properties are re- 
quired, a high resin content (up to 
60%) plus extra drying to reduce 
the volatile content are desirable. 
For better electrical properties, a 
bleached (desized) cotton fabric is 
used. Under such conditions, the 
electrical properties may approach 
those of paper-base laminates. 

Decorative laminates are made 
from paper-base fillers, using a deco- 
rative surface sheet of wood veneer 
or printed paper design, and a thin 
transparent top surfacing layer of 
pure rayon fibers impregnated with 
a hard melamine resin for abrasion 
and wear resistance. Such laminates 
are usually mounted on a backing of 
plywood or Masonite. 


Post-Forming Laminates 
For post-forming operations, cer- 
tain cotton fabric weaves that will 
permit stretching or paper creped in 


both directions are impreg vated with 
suitable phenolic resins and cured 
under heat and pressure. Such lami- 
nates may be formed or drawn ty 
specified minimum radii or depth of 
draw, depending upon such factors 
as laminate thickness and filler . 
ployed. Cotton-fabric post-forming 
laminates are stronger and tougher 
than paper post-forming materials 
although the lower cost of the paper 
grade may dictate its use for many 
applications where the strength re- 
quirements are moderate. 

The use of mat fillers with a base 
of cotton, asbestos, or glass is fre- 
quently desirable from a cost stand- 
point or for other reasons such as 
better machined appearance. These 
mat laminates exhibit strength prop- 
erties that are in most cases equal 
to or better than those of woven fab- 
rics of the same base materials. 

High-pressure _laminates—thos: 
made using a molding pressure rang- 
ing from 1000 to 2000 p.s.i—are usu- 
ally preferable from the standpoint 
of desirable properties. Better me- 
chanical strength, moisture resist- 
ance, and stability of electrical prop- 
erties are generally secured. High- 
pressure laminates, of course, re- 
quire the use of fillers of relatively 
high strength and of continuous con- 
struction, in order to avoid crushing 
or parting of the filler in the laminat- 
ing operation under the tempera- 
tures and pressures that are used. 


Paper Reinforcements 

Various kinds of paper, such as 
kraft, cotton rag, or alpha-cellulose 
may be used in thickness ranges 
from 0.001 up to 0.020 in. or more for 
the manufacture of laminated sheets 
rods, and tubes. The requirements 
for such papers include uniformity 
in weight and thickness and uniform 
formation to insure a constant rate 
of resin absorption throughout the 
sheet, and hence a uniform resin 
content in the coated paper and in 
the finished laminate. Absorbent pa- 
pers with a minimum of calendering 
and size give best results in impre¢- 
nating. Colored papers may be used 
providing the dyes do not interfere 
with the impregnation. Sizing of p- 
pers is sometimes resorted to in or 
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EEGLAS 


GLASS FIBRE MAT 


for better 
mouldings 


Just as metal tie-rods increase the 





strength of concrete, so Deeglas Glass Fibre 
Mat makes possible stronger plastic moulding: 
Deeglas reinforced plastic is being 

used in increasing quantity by 

the Services and Industry, 

particularly for aircraft parts, 

boat hulls and car bodies. Deeglas 

offers the following advantages. It is easy 

to handle and simple to mould. It has an 
even distribution of fibre, and does 

not vary in density across width 

or length. Deeglas can now be 

supplied pre-impregnated 


with a range of resins. 


Deeglas PUTS STRENGTH INTO PLASTICS 


For further details and samples of Rovings, Chopped Fibre and Cloth write to: 
GLASS YARNS & DEESIDE FABRICS LTD. 
Craven House, 121 Kingsway, London, W.C.2, England. 














der to provide wet strength. In such 
case, the size must be compatible 
with the resins used so as not to in- 
terfere with impregnation. 

The desired absorbency of the pa- 
per base is determined by such fac- 
tors as the ultimate resin content, 
degree of impregnation, and mechan- 
ical strength requirements. 

Low cost kraft papers impart good 
strength to the laminate, but do not 
impregnate as well as the alpha-cel- 
lulose or rag papers. Their use is 
confined mostly to low cost laminates 
where structural strength is a pre- 
dominant consideration and electri- 
cal properties secondary. Alpha-cel- 
lulose paper, made from wood pulp 
by a chemical treatment that removes 
the natural resins (lignin) and other 
impurities, has proved very satisfac- 
tory as a filler for laminates. It im- 
pregnates well, due to a high degree 
of absorbency; hence, a laminate 
made therefrom will exhibit a high 
degree of homogeneity, resulting in 
greater moisture resistance and more 
stable electrical properties than 
would be realized with kraft paper 
laminates. Alpha-cellulose paper is 
widely used as a base for most of the 
better paper-base electrical grades 
of laminates in the form of sheets, 
rods, and tubes. 

Cotton rag paper is stronger than 
alpha-cellulose paper and may be 
made with a high degree of absorb- 
ency. It impregnates well and for this 
reason, as well as for its high inher- 
ent strength and the toughness it im- 
parts to a laminate, it is frequently 
used as a base filler for punching 
stock where intricate punchings are 
required, or as a filler for sheet, rod, 
or tube laminate stock requiring dif- 
ficult machining operations, particu- 
larly in thin sections. 


Paper Properties 


Papers varying widely in all prop- 
erties are available, ranging from a 
soft and absorbent paper to a hard 
calendered, high strength, non-ab- 
sorbent paper. The soft and absorb- 
ent paper might be used as a base for 
a laminate requiring the maintenance 
of good electrical properties under 
severe humidity conditions, whereas 
the hard, high strength, non-absorb- 
ent paper, such as the Mitcherlich 
paper, might be used for special high- 
strength laminates for which struc- 
tural strength is the prime require- 
ment. Special all-directional creped 
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kraft papers have been developed 
that have the necessary stretch char- 
acteristics for use in post-forming 
laminates. 

Asbestos paper laminates have 
somewhat better heat resistance us- 
ing either phenolic or melamine resin 
binders alone. The melamine resin 
binder adds arc and flame resistance 
to the laminate, two very desirable 
qualities that qualify this grade for 
use as are barriers or supporting 
members used in proximity to elec- 
tric arcs. Phenolic or melamine as- 
bestos paper laminates have low die- 
lectric strength and low insulation 
resistance and, in general, should not 
be used as primary insulation for 
voltages exceeding 250 volts. Certain 
grades of purified asbestos paper are 
available that have better electrical 
properties and are suitable for spe- 
cial applications where better elec- 
trical properties are required in the 
laminate. This, however, is accom- 
plished only at a considerable loss of 
mechanical strength of the laminate. 


Fabric Reinforcements 

Cotton—The traditional fabric re- 
inforcement for phenolic laminates 
has been cotton fabric, used primar- 
ily for the purpose of obtaining 
toughness and impact strength. Un- 
fortunately, there have been very 
few cases where a fabric has been 
designed for use in laminates, and it 
has been left to the laminator to 
choose from the field of fabrics de- 
signed for other applications. 

Certain types of fabrics have been 
found to be best suited for certain 
applications; for example, use of a 
heavy duck or canvas results in a 
laminate of highest impact strength, 
and it is consequently the filler for 
industrial gear stock. Standard flat 
or single-filled ducks in weights of 
8, 10, 12, and 15 oz. are common for 
such applications. In general, they 
are cross laminated for gear mate- 
rials in order to secure uniform 
strength both lengthwise and cross- 
wise of sheet. Such ducks contain a 
sized warp, which prevents maxi- 
mum resin penetration and results in 
a rough machined appearance. 

For finer machining applications 
where heavy fabric duck is still re- 
quired, the use of Army or shoe 
ducks, which have twisted warp and 
fill threads, has been successful. 
These have no added sizing in the 
warp threads. 


For machining appli 
laminates requiring a still | te, sur- 
face finish, finer weave cot: fabrics 
are used in the L grades, netimes 
erroneously referred to a “linen” 
base. The most common dustria] 
fabric used in this class is the 99 x 
80, 3.7 oz./sq. yd. print or shade cloth 
Here again the size used in the warp 
threads prevents maximum enetra- 
tion and interferes with smoothes 
machined finish. For special fine- 
machined parts, combed yarn fabrics 
down to 3 0z./sq. yd., 90 x 90 thread 
count, have been used. For very thir 
laminates such fabrics as the 96 x 100 
2.4 oz./sq. yd. lawns have been em- 
ployed. 

By removing the starch sizing 
maximum impregnation with resins 
can be obtained, and such fabrics are 
used for fine machining and electri- 
cal applications. Purifying the fabri 
by water washing to neutral pH is 
desirable in most instances to avoid 
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traces of salts, acids, or alkalies 
which are injurious to electrical 
properties or may cause deterioration 
of the fabric during pressing. 

For certain types of materials, in- 
termediate weights of cotton fabrics 
may be used, such as the 5.2 oz./sq 
yd. sheeting. For heavy bearing- 
block applications, fabrics up to 50 
oz./sq. yd. in weight have been em- 
ployed, sometimes using a special 
plied belting fabric. 


Weave Types 

Most cotton fabrics used for lami- 
nates are of the square weave type, 
although twill weaves have been used 
in some instances. The most impor- 
tant requirements for a fabric for a 
filler in a laminate are uniformity 
of weight throughout the roll and 
from roll to roll, low and uniform 
size content, uniform _ strength, 
squareness of weave, and quality of 
cotton. Larger staple cotton produces 
higher strength laminates and pres- 
ence of immature cotton decreases 
strength rapidly, particularly during 
the pressing operation. 

Openness of weave is also an im- 
portant factor, since fabrics which 
are too tight have generally poor 
bond strength, while fabrics which 
are too open may result in porosity 
or resin crazing in the large openings 
between threads. Percent elongation, 
tied in with crimp, is also an im- 
portant factor since, in general, im- 
pact strength of the laminate in- 
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crimp goes up while flex- 
tensile strength increase as 

and crimp are lowered. 
woven fabrics with a high 
f crimp in both warp and 
ed for post-forming grades, 
1 fabrics produce a laminate 
be stretched and formed 

1 post-forming. 

Asbestos—Woven asbestos has 
ed for many years with 
resin binders for making 
suitable for applications 
low dimensional change 
stance to high temperatures. 
) lb./sq. yd., 14x 14 count, AA 
estos fabric is perhaps the most 
n fabric used for high-tem- 
applications, although Un- 
lerwriters Grade fabric with a higher 

‘tton content has been used satis- 
factorily in some of the other appli- 
ations 

In asbestos fabrics, again, unifor- 
mity of weight, squareness of weave, 

iness of weave, and _ tensile 
strength are important considera- 

Glass—There are two. general 
types of glass fabrics available: con- 
tinuous filament and staple fiber. 
The staple fiber fabric is limited 
largely to one weave (#261), weight 
10.3 oz./sq. yd. Laminates made from 
staple fiber fabric have slightly 
higher bond strength and are less 
subject to warp or twist than those 
ising continuous filament glass fab- 
rics. They are, however, weaker me- 
hanically and harder to handle. 

The continuous filament fabrics 
used in laminates range from the 2.4 
oz./sq. yd. (#112) to the 26 oz./sq. 
yd. (#184) cloth. 

The glass fabrics are not generally 
suited to laminating with various re- 
sins without removing the starch or 
oily sizing used during weaving and, 
lor certain resins, applying some spe- 
cial finish to improve wetting of the 
glass and bond strength. The #111 
or heat-treated finish, which consists 
of burning off the major portion of 
the size, is suitable, in general, for 
phenolic and melamine binders. The 
#112 or heat-cleaned finish, which 
involves burning off all of the or- 
ganic size, is suitable for silicone re- 
sins. Volan and silane finishes have 
been used successfully for polyester, 
high-temperature phenolic, Epon, 
and other resins. 

While most of the high-pressure 
lamino‘es are made with square or 





Sheet Reinforcements for Laminates 





Your Dependable 


Source of Supply for 


OUR more than 76 years of experience in the 
manufacture of absorbent papers enables us 
to be of special assistance to the laminating 
industry in securing maximum quality and 
uniformity and to meet technical specifications 


required. 


Rigid quality control by our well-staffed 
laboratory assures the unvarying high 


quality of our product. 


We offer expert consulting service, without 
obligation, in the development of Saturating 
Papers for impregnation with Phenolic, 
Melamine and Polyester resins . . . also on 
Tube and miscellaneous Fibre Papers. 


Inquiries are cordially invited. 


‘THE WRENN PAPER 
COMPANY nidstetown, onic 

















The Largest Supply House in the 
United States for the following 
items: 

* Fiberglass Cloth 

* Fiberglass Mat 

* Polyester Resins—Designed for your 


particular application. Marine, Auto- 
motive, Molding, Laminating, etc. 
* Catalysts—All types, i.e. room * Manufacturers of impregnat- 
ing equipment. 


* Kraft Kote—for Marine pur- 


poses. 


temperature or oven cure. 
Styrene 
Colors for use with Polyesters. 


Fillers 


Kustomize Kit—for Automo- 
tive purposes, 


* Hobby Kit—for Hobbies. 


* Fixit Kit—for general house- 
hold repair. 


Parting Agents 
Expanded Plastics 
Write, wire or phone for catalog sheets and Complete Information 


MULTI PLASTICS 3337 Lincoln St., Franklin Park, Ill. 


GLadstone 5-5650 














SPECIAL FABRICS 


for 


COATING & 
LAMINATING 


\ 
, 
} 


If you use special fabrics for 
coating and laminating, you'll find 
Flightex a dependable source of supply. Our 
staff of engineers is at your service to help solve 
your problems, 

Write for Complete Information 


FLIGHTEX FABRICS, Inc. 


87 Worth Street New York 13, N. Y. 





plain weave glass fabrics he satir 
weaves are probably mor: common 
with polyester or other low pressyr. 
resins. Some of these are « ite uni. 
directional in character in order 4, 
obtain high tensile strengths in ja 
direction. There are nume?ous size< 
of glass yarns and numerous weayex 
which are discussed in detail in the 
chapter “Fibrous Glass Reinforce. 
ments.” The principal requirements 
for a good glass fabric for laminates 
are uniformity of weight, uniformity 
of “finish” treatment, squareness of 
weave, openness of weave, and 
strength. 

Synthetic Fiber—The only syn- 
thetic organic fabric used in lami- 
nates to any commercial extent to- 
day is nylon. This is used with 4 
phenolic resin binder in continuous 
filament fabrics for very thin sheets 
under 1/32 in. thick and in spun or 
staple fiber fabrics for thicker sheets 
These spun nylon fabrics are usu- 
ally 2.3 to 10 oz./sq. yd. weights. Spe- 
cial care must be taken in nylon fab- 
rics to have them heat-stabilized and 
to avoid placing excessive tension 
on the material during the impreg- 
nating processes. 

Some development work has been 
carried out on Orlon fabrics, particu- 
larly with Epon resin binders, but 
these are not yet on a wide scale. 


Non-Woven Fabrics or Mats 

Considerable use is made in the 
laminate field of the so-called non- 
woven or felted fabrics or mats 
These are laid down by various proc- 
esses to give either unidirectional 01 
random distribution. They may have 
a small amount of resin or other 
binder to hold the fibers together in 
the mat. With mat fillers, it is gener- 
ally possible to obtain higher tensile 
and flexural strengths in the lami- 
nate than with woven fabrics. On 
the other hand, impact strengths 
are usually much lower in lami- 
nated material with mat fillers. 

Cotton Mats—These are frequently 
employed as fillers for high-pressure 
phenolic laminates for gears, bobbin 
heads, and other applications where 
a fine-machined surface equivalent 
to that obtained with paper laminates 
is desired, yet higher toughness or 
impact strength characteristics are 
required. A typical commercial type 
of cotton mat would have a weight 
of 4 to 6 oz./sq. yd. with fibers ran- 
dom laid and bonded with methyl 
cellulose or polyvinyl alcohol. A 
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FABRICS 





FINISHES 


IMPREGNATIONS 


"Tecan offers you the uniform quality, economy and fast service of 
one source for all your material needs. Quality glass fabrics, woven from 
pure Fiberglas* yarns, are available in standard and custom weaves at 
low cost to meet your volume requirements. Our complete research and 
development facilities are at your service to develop impregnated fabrics 
and papers to meet your specifications. Trevarno “one company” 
Operation assures precise control of processing, provides uniform quality 


throughout. And quality is paramount at Trevarno. 


Tr = V a 3 1) ( )) Write for product data bulletins 
COAST MANUFACTURING & SUPPLY COMPANY 


GLASS FABRICS SINCE 1887 
Plants at Livermore, California and Seguin, Texas 
*T.M Reg 








The Modigliani Surfacing and Reinforcing mats are specially 





designed to improve weathering, uniformity and impact 
strength of glass plastic laminates. Silane and Volan treat- 
ments are applied during the manufacture of the glass fibers. 





Literature available on request. 


MODIGLIANI GLASS FIBERS 


INCORPORATI 

















DECAR 


LAMIPLY 
RESIN IMPREGNATED 
MATERIALS 


DECAR PLASTIC CORP. produces a wide variety of resin im- 
pregnated cotton fabrics, papers, sheetings and Fiberglas materials 
for the production of decorative, industrial and graphic laminates; 
molded laminates; plastics reinforcements; and specialized appli- 
cations. 

We solicit your inquiries for our standard LAMIPLY grades, or a 
LAMIPLY grade specifically developed and engineered for your 
end use, or having specific properties. 

LAMIPLY M grades are melamine resin impregnated papers and 
fabrics including printed decorative grades and translucent overlay. 


LAMIPLY P grades are phenolic resin impregnated fabrics, Fiber- 
glas and paper base materials. 


Other LAMIPLY grades developed on request. 


DECAR PLASTIC CORP. 


1322 University Ave. Middleton, Wisconsin 
Phone—Middleton 2-195] 














number of highly specia 
made from specially purif 
ceptionally long fibers are 
able in many weights, t! 
and types of binder. 

Asbestos Mats—These also 
called carded or felted ash: <tos, ang 
are available in various thicknesses 
and in various types of asbestos §- 
bers. Two of the common thicknesses 
are 0.007 and 0.010 inches. These 
serve as fillers in laminates using 
either phenolic or melamine binders 
and are used for motor armature slot 
wedges or other applications requir- 
ing high flexural strength through- 
out service life. 

Glass Mats—These are made fron 
glass fibers laid down usually in ran- 
dom distribution and held togethe 
by a binder compatible with the re- 
sin to be used. The mats with poly- 
ester binder are used extensively 
also available are phenolic-bonded 
and melamine-bonded mats 

Combination asbestos and _ glass 
fiber non-woven fabrics are als 
available, combining the strength of 
the glass with the better bonding and 
machining properties of the asbestos 
fibers. 

Synthetic Mats—While non-wo- 
ven mats have been made from vari- 
ous synthetic fibers, including rayon 
nylon, acetates, etc., to date these 
have not found commercial use in the 
laminating field. 
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Molded Reinforced Plastics 


Plywood and Modified Woods 


Sandwich Constructions 











Hexcel Glass Fabric-Plastic Honeycomb 
is employed in 4 basic parts of Douglas’ 
A3D Skywarrior: Fin Top Radome, Fin 
Leading Edge, Fire Control Radome and 
Nose Radome. 


Nose Radome of North American Avia- 
tion Company's F-86D Sabre Jet has 
Hexce!l Glass Fabric-Plastic pre-shaped 
core. Hexcel Aluminum Honeycomb is 
used in many other parts. 


eee... 


Both giant radomes of Lockheed’s Early 
Warning Super Constellation are con- 
structed with Hexcel Glass-Fabric Plastic 

Honeycomb. 


HEXCEL HONEYCOMB 





e First for Radomes! 

Hexcel Giass Fasric-PLastic Honeycomb combines optimum radar 
transmission with high structural strength. May be pre-curved or 
pre-shaped to speed layup time, reduce fabricating costs. 


e First for all structural uses! 

Hexcel ALuMiInuM Honeycomb is used in countless sandwich struc- 
tures where high strength-weight ratio is required —for both flat 
and curved parts. Hexcel Corron Fasric Honeycomb also available. 


Write for Catalogue: “Hexcel Structural Honeycomb for Sandwich Construction” 


HEXCEL PRODUCTS COMPANY 


A division of California Reinforced Plastics Company 
955 Sixty-first Street « Oakland 8, California 


Hexcel Structural Honeycomb in Aluminum * Glass Fabric-Plastic * Cotton Fabric 





PLANT NO. 2 


LAMINATED PLASTIC INDUSTRY 
for 37 years 
with Morart Decorative Papers 


Where laboratory and production control meet customers’ demands 


in the reproduction of Woodgrains, Marbles, Pearl and Linen Patterns 


and other designs. 


Morart Gravure Corporation 


HOLYOKE + MASSACHUSETTS 

















ant to bring blue-sky ideas 
down to earth? 


East Coast’s new Reinforced Plastics 








Division focuses special talents, 






modern equipment on your design, 






development or production problem 












There’s a new book being written today on the structural 
application of plastics — and East Coast is contributing a 
lot of the pages. 





Alert Shelter for Arctic service is framed with magnesium 
arches, topped by reinforced plastic skin insulated with 
fiberglass batting. 72 feet long, it’s sectionalized for air trans- 
port, has expected life of 25 years. 




















Wing of reinforced plastic for USAF T-6 trainer plane marks 
first successful use of plastic laminate in aircraft structures. 
Offers greater strength as well as higher aerodynamic 
effiiciency. 
















As you see at left, our new Reinforced Plastics Division 
knows a good deal about making this exciting new material 
turn tricks experts thought could be done only with heavy- 
gauge metals. The products shown are only a few of the 
challenging assignments recently handed to this Division. 

For instance, we're prepared to produce complete air- 
frames of reinforced plastic, as well as structural components 
like wings, fuselages, stabilizers, tanks and ducts. We're deep 
in the ordnance field, too, with items like plastic rocket bod- 
ies, boosters, Jatos and launchers, as well as high-pressure 
plastic structural tubing and pipe for mechanical and elec- 
trical applications. 


Plastic Tooling — Faster, Cheaper 

You save big money by switching to plastic dies, jigs, hold- 
ing fixtures, molds, patterns and other tools. (It’s figured that 
industry stands to save $30 million a year using this revolu- 
tionary technique.) And you'll also save headaches by tum- 
ing over the job to our Reinforced Plastics Division. Its 
extensive experience is now at the service of the metal- 
working and plastics industries. Our facilities, including a 
1000-ton hydraulic hydroforming press available for tool 
try-out and production run, can turn out metal-forming dies 
for stretching, drawing, stamping and hydroforming, in addi- 
tion to tooling for plastic forming by low-pressure laminating 
and vacuum forming. 

We'd like to tell you — or show you — more of the reasons 
behind the phenomenal success of our Reinforced Plastics 
Division. Write or phone Reinforced Plastics Division, East 
Coast Aeronautics, Inc., 10 Pelham Parkway, Pelham Manor 
65, N. Y. Tel.: PElham 8-4160. 45 

















Stabilizer for new Navy helicopter is molded on this glass- 
reinforced phenolic casting. Stabilizer is made of plastic skin 
over aluminum alloy structure. 


EAST COAST 


RERONMAUTICS, INC. 


PELHAM MANOR, N. Y. 
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General Americans 








Applying heavy industry methods to plastics mold- ¥ 
ing at General American has widened the field for 

the use of plastics. Plastics parts and products have 
been produced in sizes, shapes and colors never con- 
sidered possible before. Many valuable design ideas 

that could not be made of other materials or by con- 
ventional production methods are being molded in 
plastics at General American. 


General American 


Some of the largest and most intricate parts ever 
molded are turned out on huge General American 
compression and injection presses. The molding of 
one large piece eliminates the machining and assem- 
bly of several smaller parts...saves time and money 
and often improves the product. 


with ont W 


Many designers, working with General American, 
have found that products correctly molded of plastics 
have a strength and durability that cannot be ob- 
tained in any other material. General American molds 
a wide variety of products that have been improved 
by the strength of plastics: washing machine agi- 
tators with great stamina; street light globes that 
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withstand weather-wear and small boys’ stones; one- 
piece TV cabinets with great structural strength 


General American pioneered in the molding of 
reinforced plastics. This material has the greatest 
trength-weight ratio available as well as tremendous 
resilient durability. From this General American 
research came the Air Force survivor’s kit built to 
take impact of parachute drops on rough terrain. 


Color has always been one of the great sales ad- 

ntages of injection and compression molded plas- 
tics. Recently, General American developed a method 
for molding color into reinforced plastics so that this 
process now also offers built-in color for the life of 
the product. 


¥ 








Unusual effects can be obtained by painting and 
American offers both 


netallizing. General vacuum 


process metallizing and spray painting 
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Correct application is all-important in plastics 
sign. General American can give you expert advice 
on changing over to plastics or designing new prod- 
ucts or parts. Our experienced engineers, die-makers 
and molders—all specialists in plastics—welcome the 
opportunity to work with you in developing an idea 
into a finished product. 

Constant research at General American, the im- 
mense size and variety of facilities and unique 
volume production methods, give you the oppor- 
tunity for new design concepts in plastics 





General American’s Plastics Division has complete, 
Th modern facilities for handling every step in the pro- 
ese duction of molded plastics parts and products—from 
die-making, through molding, painting and assembly to 
packaging. Because of the size, versatility and unique- 
opege ness of equipment, production has been speeded and 
unmatched facilities your costs reduced 
Molding and service facilities are the largest and 
most varied in the plastics field: compression presses 
- ‘ ranging up to 2000 tons. Injection presses to 300 ounces, 
are at your service Six large extruding machines for vacuum forming of 
high impact polystyrene. Equipment for the molding 
of reinforced plastics includes specially designed presses 
for large parts. 
at Two of the most modern, fully equipped tool and die 
plants in the country are owned and operated by 
General American to supply the Plastics Division with 
tools and dies. And painting, finishing, assembly and 


General American packing are fully mechanized for volume production. 





Vacuum Process Molding 
= | aie etnies If you are designing a new product or considering 
changes in a product you are now manufacturing, con- 
sult a General American engineer. You may find that 
plastics molded by General American can improve 
1 | 2%” extruder product performance, increase saleability and lower 


1 3" extruder 


your costs. 


Plasticsipivision 


GENERAL AMERICAN 
TRANSPORTATION CORPORATION 
General Offices: 135 South LaSalle Street, Chicago 90, Illinois 


Telephone: Financial 6-4100 
Offices in principal cities 








Many varieties...many uses...one source 


@ Synthane laminated thermosetting plastics are available in 
sheets, rod and tube forms, and in a wide range of grades and 
sizes. Synthane is also supplied as fabricated parts and in molded- 
laminated and molded-macerated shapes. 

The varied uses for Synthane are the result of this one material 
having in combination many useful properties. Synthane is light 
in weight, chemically resistant and easily machined. In addition, 
Synthane is mechanically strong, has excellent dielectric proper- 
ties and is dimensionally stable. The versatility of Synthane is 
further increased by the bonding of Synthane to rubber, vulcan- 
ized fibre, or metal to achieve additional useful combinations. 


It will pay you to investigate our fabricating facilities. All of 
our equipment is purchased or designed exclusively for working 
with laminated plastics. Our completely-equipped tool depart- 
ment can make any dies, tools, jigs or fixtures required—quickly 
and economically. Because manufacture of materials and fabri- 
cation are combined in one location, we can insure high quality 
control while solving difficult fabrication problems, even to the 
extent of modifying the properties of a given grade of material 
to meet special requirements. Write for the Synthane Catalog 
Synthane Corporation, 43 River Road, Oaks, Pa 





SYNTHANE CORPORATION, OAKS, PA. 


Our 25th Year 


LAMINATED PLASTICS 

















Laminates 


by GEORGE H. CLARK* 


N Plastics, a “laminate” is a prod- 

uct consisting of layers of mate- 

rials of continuous construction 
permanently bonded to each other 
by means of resins. The type is de- 
scribed by adding the name of the 
layer material; i.e., paper laminate, 
fabric laminate, wood laminate, etc. 

Generally, a laminate is made by 
1) impregnating or saturating a base 
material of continuous construction 
type with a liquid resin, followed by 
drying to remove solvents and to 
advance the resin to the desired 
flow; 2) laying up or stacking indi- 
vidual plies of base materials in the 
desired form; and 3) bonding the 
plies together by converting the res- 
in into a cured state with or without 
the application of heat and pressure. 


Materials 

The resins used as impregnants or 
saturants are called binders and are 
generally of the thermosetting type 
—phenolics, melamines, silicones, 
epoxies, and polyesters. Thermo- 
plastic resins, including the cellulose 
derivatives, may also be used be- 
cause of their ability to soften and 
flow around the base material under 
heat and to harden upon cooling into 
the desired form. 

Continuous construction type ma- 
terials, called fillers or reinforce- 
ments, may include sheets or rolls 
of paper or asbestos; woven fabric 
constructions of fibers of cotton, 
glass, asbestos, or synthetic organic 
materials; and wood veneers. Also 
used are fillers of mat construction 
made of the above mentioned fibers, 
sheets of foamed plastics, and ex- 
panded or honeycombed plastics. 

Products that employ macerated 
materials in their construction are 
classified as intermediate between 
the laminates and powder molded 
products with respect to properties 
and the specific type of manufactur- 
ing processes. 

A laminate may consist of more 
than one type filler, and/or may con- 
tain two or more resins used inde- 


*Vice-president in charge of Fngineering, The 


Formica Co 
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vidual layers, fusing or combining 
by virtue of related chemical struc- 
ture. For example, wood veneer is 
used over layers of paper to achieve 
a genuine wood surface in a laminate 
with a melamine-formaldehyde im- 
pregnated surface layer over phe- 
nolic impregnated sub-layers to ob- 
tain higher abrasion resistance in 
the finished product. 


Properties 


In general, laminates possess the 
basic combination of properties 
listed in the following paragraphs, 
but values vary depending on filler, 


COURTESY THE FORMICA CO. 


Printed circuits, based on laminated 
plastics sheet, conserve space in 
electronic devices and save countless 
hours of product assembly time. 


binder, and conditions of cure or 
polymerization during manufacture. 

Physical properties—Light weight; 
for most types and grades, approxi- 
mately half that of aluminum. Fav- 
orable weight-strength ratio in ten- 
sion, compression, flexure, impact, 
shear, and torsion over a tempera- 
ture range from 0 to 250° F. and 
higher. Dimensional stability within 
normal operating temperature rang- 
es and under extreme humidity con- 
ditions. Absorption and dampening 
of vibrations of audio and other 
frequencies. 

Electrical properties—High di- 
electric strength. Low loss factor. 
Excellent moisture resistance. 

Thermal properties—Low heat 


conductivity; superior ; 
sulators. Heat resistance 
ice temperatures are p: 
vorable coefficient of 
good dimensional stabilii, in rela. 
tion to temperature chanses occyr- 
ring within the operating range. 

Chemical _properties— | epending 
upon type, they are completely jn. 
ert to, or only slightly affected by 
common solvents or reagents over 
wide ranges of temperatures. 

Decorative properties—Permanen; 
good appearance. Unlimited range 
of colors, patterns, and designs 
Surface texture varies from matte 
to high gloss for all types. 


1eat in- 
zh sery- 
dle. Fa- 
pansion: 


High Pressure Laminates 


Laminates are divided into groups 
according to the pressure required 
to cure the resin or binder satisfac- 
torily during manufacture. The 
group of laminates made with res- 
ins requiring curing pressures over 
1000 p.s.i. are called “high pressure 
laminates.” Most commonly, pres- 
sures between 1200 and 2000 p.s.i. are 
used. Sub-division of high pressure 
laminates may be made on the basis 
of filler, resin type, end use, etc. (i.e. 
glass laminate, silicone laminate, 
decorative laminate.) 

Most high pressure laminates are 
restricted to “primary” forms— 
sheets, rods, tubes, and simple cross 
sections such as angles and channels. 
Production of molded forms of high 
pressure laminates is_ relatively 
small. Their manufacture originates 
in the need for specially contour or 
shaped parts possessing superior 
mechanical strengths or for items 
designed to perform a specialized 
function and whose manufacture in 
other materials is impractical due to 
cost or limitation in fabricating tech- 
nique. 

Width and length of press platens 
and the capacity of the hydraulic or 
other pressure application system de- 
termine the size of the sheets, rods 
and tubes. Sheet sizes are obtainable 
up to 50 in. in width and to 120 in. in 
length. Thicknesses are available 
from a few thousandths of an inch in 
most grades up to 10 in. in one spe- 
cial mechanical grade with a heavy 
fabric filler. Rods are available in 
diameters varying from approx!- 
mately % to 4 in., and in lengths uy 
to and including 48 inches 

Base materials include paper, fab- 
ric, and inorganics. Tubes are made 
in practically any desired wall thick- 
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e to A new sports car on the drawing board? A boat hull? A chair or 
- table? Lunn Laminates can give you complete engineering service 
i. —from design to production—on thousands of reinforced plastic 
- products from cable clamps to conning towers. 

4 Our estimates are detailed and complete. Our facilities include 
bh press, contact, bag and diffusion molding equipment. Our current 
». in manufacture includes bathtubs, electronic parts and body parts 
able . for sports cars. 

h ir x 7 
spe- A consultation with a Lunn Engineer can be arranged at your con- 
av) venience. Write for a brochure describing our complete custom- 


molding service. 


. LUNN LAMINATES, INC. 


_ Oakwood Road & West llth Street, Huntington Station, N.Y. 
cal Sales Division: 1860 Broadway, New York 23, N. Y 
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ness in diameters up to 15 in. and in 
standard lengths of 24 to 48 in. in 
grades using paper and fabric as 
base 

Special lengths greater than these 
are available in certain special sizes 
However, 


and grades. using low 


pressure laminating techniques, 
tubes in practically any wall thick- 
ness and diameter can be manufac- 
tured, limited in length only by the 
dimension of the molding mandrel. 


of high 


pressure laminates it is logical to 


For further discussion 


divide them into two groups, deco- 
rative and industrial, and to take up 
the grades and applications of each 
separately. 


Decorative Laminates 

Addition of color and designs in 
opaque and translucent effects to 
basic properties of high pressure 
laminates permitted them to enter 
the decorative field. By proper selec- 
tion of filler and resin any decora- 
tive effect or application in the home, 
office, hotel, or public building can 
be achieved. The beauty and utility 
in service offered by high pressure 
decorative laminates cannot be 
matched by the performance of non- 
plastic materials. 


Grades—Decorative grades of 
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laminates are thin sheet structures 
varying in thickness from ‘ie to % 
in., by far the most commonly used 
thickness is 4i6 inch. Decoration is 
achieved by printing the desired de- 
sign on an opaque sheet, which is 
impregnated with 
melamine resin. This design is pro- 
tected against abrasion by applying 
an overlay sheet composed of cellu- 
lose or rayon fiber impregnated with 
melamine resin. The body of the 
laminate is composed of kraft paper 
impregnated with phenolic resin to 
provide low-cost, toughness, and di- 
mensional stability in varying hu- 
midity. 

Decorative inks used on opaque 
sheets must be carefully selected for 
retention of color or design during 
curing conditions and must be non- 
reactive with and unaffected by the 
resin in all stages from impregnation 
to final polymer. The surface texture 
of the finished laminate can be modi- 
fied by choice of press plate ranging 
from mat to polish; but most com- 
mon practice is to cure the laminate 
on high-gloss press plates and ship 
in this finish, or dull-rub before 
shipment to provide a satin finish. 
For black colored laminates, stand- 
ard type phenolic resins may be used 
as impregnants for the surface sheet. 


subsequently 


Use of decorative laminates by the transportation industry is constantly increasing 
because the materials can be kept looking clean and neat at minimum expense. Plastic 
headlinings and interior panels are held in place by metal fasteners and strips 
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Specific types of deco: 
ates are made to meet 
formance requirements 
to cigarette burns is acco: 
introducing a thin sheet o 
foil under the decorative ¢ dur. 
ing the assembly operatio ‘enuine 
wood grain effects are ob: ined by 
using thin veneers of t! 
woods as surface sheets, 
them against marring wit! 
lay of translucent, uncolored 
Surface sheets may be 
simulate the wood grains. A 
obtainable by printing 
pattern, solid color, crests, ete—can 
be used in a decorative laminate 
Solid colors may also be achieved by 
the use of opaque papers impreg- 
nated with melamine resin 

With the increased interest in and 
success of post-forming applications 
new decorative grades have come 
into being along with research and 
testing in this field. One laminated 
plastics manufacturer designates this 
grade as -11 and -12. The -12 is de- 
signed for inside bends and the -11 
grade permits both inside and out- 
side bends. 

In certain areas fully formed tops 
made possible with postforming 
stock, are becoming extremely pop- 
ular. They find their greatest appli- 
cation perhaps for kitchen sink 
cabinet tops and for bathroom 
vanities. National Electrical Manu- 
facturers Association (NEMA) 
standards for decorative thermoset- 
ting laminated sheets divide the ma- 
terials into two grades—standard 
and cigarette-proof. 

Difference is defined on the basis 
of heat resistance, standard grade 
having generally high values, and 
cigarette-proof grade possessing high 
resistance to concentrated heat ap- 
plication. 

The published standards also state 
the availability of decorative lamin- 
ated sheets in the previously men- 
tioned thicknesses and _ establishes 
tolerances for each. Minimum per- 
formance standards are set forth and 
test procedures for various proper- 
ties are described, including color- 
fastness to light, and resistance to 
wear, boiling water, temperatures 
stains of various types, and moisture 
Minimum values for flexural 
strength, modulus of elasticity, and 
deflection at rupture are also given 

Applications—Decorative _lamin- 
ates used for table and counter tops, 
sink tops, work benches, wal! panels, 
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SAFETY by Swellow 


Knights of the Round Table” to the twentieth century at the most vulnerable points of the cockpit—on the floor, 
shts of the Air” who do their jousting at supersonic as protection against flak—in the backrest, as protection 
ds, armor has been a factor of safety in combat that from bullets—and as protection for the vital electronic 
asualties to a notable degree. controls. 
jlon Laminate XIG-112, approved under MIL. Spec. For information on this and other Swedlon laminate appli- 
856 (Aer) Armor fragm. non-metallic, protects the pilot cations, contact the Swediow plant nearest to you. 


SWEDLON = armor for modern “knights of the air’’ 





LOS ANGELES, CALIFORNIA * YOUNGSTOWN, OHIO 














baseboards, wainscoating, elevator 
lining, and many other applications 
in various fields, including the manu- 
facturing and interior finishing of 


passenger transportation equipment. 


Industrial Laminates 

In the more common sizes, the pri- 
mary forms of high pressure lamin- 
ates are available to industry in a 
number of special standard grades. 
Each grade posseses required values 
for certain properties, which are de- 
pendent upon the base or filler ma- 
terial, the arrangement or construc- 
tion of its individual layers, the type 
and amount of resin used, and the 
curing. 

Grades—Nineteen grades of high 
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pressure phenolic laminated sheet 
stock are recognized as “standard” 
for most industrial applications by 
the National Electrical Manufactur- 
ers Association. 

Bases for graduation are the elec- 
trical and mechanical properties of 
each. Similar grades and classifica- 
tions exist for molded phenolic tubes 
and rods. These grades may be 
grouped according to the filler or the 
base material used, as follows: 

(1) Paper base materials—X, XX, 
XXX, P, XXP, XXXP. 

(2) Cotton fabric base materials 
—CE, LE, C, L. 

3) Asbestos base—AA, A. 

4) Fibrous glass base materials— 
G1, G2, G3, G5, G6, G7, G8. 


Decorative laminates find wide use in the bathroom and in the kitchen. Fully formed tops, 
made possible with postforming laminate stocks, have smooth curves, unbroken by seams. 
In the bathroom vanity shown, backsplash, top, and edge are one continuous piece 
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Paper base grades— he 
grades mentioned, the th: 
ing the letter P in their 
are made with resins cont: 
form of plasticizer to pe: 


six 
ontain- 
Nation 
g some 
eaSsie! 
cleaner punching of part 
nesses that would otherw 


thick- 
e diffi- 
cult or impractical. 
Those grades with the 
best electrical properties 
larly in relation to low loss factor at 
high frequencies, are identified py 
the XXX in their designations, Jp- 
termediate electrical properties a 
found in the X and P grades, With 
respect to mechanical properties, th, 
reverse is indicated by the designa- 


nest or 


articu- 


tion. 

Best mechanical properties ar 
found in the X and P grades, with 
intermediate values in the XX and 
XXP grades, and inferior ones jn 
XXX and XXXP grades. Some of 
the uses for paper base grade lami- 
nates are as follows: 

Grade X—Insulated washers, elec- 
trical appliance panels, radio appara- 
tus, coil forms, various small punched 
electrical pieces, transformer ter- 
minal boards, table tops. 

Grade XX—Relay bases, radio 
parts, switchboard panels, and othe: 
exposed parts. 

Grade XXX—High frequency, low 
power loss applications, coil supports 
and forms, switch plates, communi- 
cation equipment panels. 

Grade P—Simple punchings for 
various uses. 

Grade XXP—Radio tube sockets 
terminal strips, washers. 

Grade XXXP—Hot punchings of 
high electrical quality parts. 

Cotton fabric base grades—Grades 
CE and C use a coarse weave fabric 
in their construction and Grades LE 
and L a fine weave fabric. Grades 
CE and LE (as indicated by the let- 
ter E) possess good electrical proper- 
ties coupled with reasonably high 
mechanical strength, while Grades 
C and L emphasize the mechanical 
properties at the expense of the elec- 
trical properties. 

Grade CE is used in applications 
requiring a good balance of electrical 
insulating properties with high me- 
chanical values. Grade LE possesses 
good electrical values with favorable 
mechanical properties, particular!) 
the ability to punch very cleanly and 
to machine easily and well. 

Grade C has jess resin conten 
than Grade CE and better mechani- 
cal properties. It is used in standard 
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Improve your products... your production... 
with Taylor Vulcanized Fibre and Laminated Plastics 





The superior characteristics of these Taylor materials may 
prove the means of effecting savings in manufacturing costs and 
improvements in performance for the products which you’re making. 


@ TAYLOR PHENOL LAMINATES Mi TAYLOR COLORED POLYESTER GLASS ROD 


A complete line of phenol laminates is 
available with a range of electrical, me- 
chanical and fabricating characteristics. 
Of particular interest for electronic appli- 
cations is the new ‘300’ series of hot- 
punch laminates, which have superior 
dielectric strength, low moisture absorp- 
tion, low power factor, and excellent 
punching and staking qualities. A new 
“400” series of cold-punch materials offers 
exceptionally low moisture absorption and 
high electrical properties . . . combined 
with easy cold-punching and cold-shear- 
ing. Other materials are available with 
paper, cotton fabric or mat, asbestos, 
glass fabric, or nylon fabric fillers. 


@ TAYLOR INSULATION 


A specialized grade of vulcanized fibre, 
sometimes called “fish paper,” particularly 
made for electrical applications. Excellent 
flexibility and bending qualities, high di- 
electric strength, and extreme toughness 
are its outstanding qualities. Available in 
sheets, rolls, and ribbon rolls for auto- 
matic machines. 


M@ TAYLOR VULCANIZED FIBRE 


Made from hydrolyzed cellulose, this mate- 
rial is tough and dense. Its high mechan- 
ical and dielectric strength fit it for many 
structural and insulating applications. It 
has low thermal conductivity, is unaffected 
by most solvents, and withstands the most 
severe wear and abrasion. Only about half 
as heavy as aluminum, it is exceptionally 
easy to punch, machine and form. Avail- 
able in sheets, rolls, turned rods, and in 
built-up form up to 2” thick. Colors: red, 
black, gray and trunk colors. Grades: com- 
mercial, bone, super white, trunk and 
case, backers for drum sander and abra- 
sive disc, flexible, built-up. 


Available in a wide choice of bright colors 
and natural shades, polyester glass rods 
have countless applications in industrial 
and consumer goods. High strength, low 
weight . . . with excellent electrical prop- 
erties. Diameters 14" to 14”. 


@ TAYLOR SILICONE LAMINATES 


Woven glass fabric impregnated with sili- 
cone resin has excellent electrical and 
mechanical properties . . . low loss factor 
... resistance to acids . . . withstands tem- 
peratures up to 500° F. 


Mi TAYLOR EPOXY LAMINATES 


Consist of continuous filament glass fabric 
impregnated with an epoxy resin. Good 
chemical resistance is combined with ex- 
cellent electrical and mechanical proper- 
ties and low moisture absorption. Avail- 
able in sheets and rolled tubes. 


Mi TAYLOR MELAMINE LAMINATES 


This series of laminates, made from glass 
cloth or cotton fabric impregnated with 
melamine formaldehyde resin, has espe- 
cially good arc resistance ...combined with 
high mechanical and dielectric strength. 
They are resistant to heat, flame, solvents 
and alkalis. Available in sheets, rods and 
tubes. 


@ ENGINEERING AND FABRICATING SERVICES 


Taylor’s Fabricated Parts Division is fully 
equipped to manufacture parts to your 
specifications, from any of the grades of 
Taylor Vulcanized Fibre and Laminated 
Plastics. You'll find deliveries prompt . . . 
costs economical. 


Taylor engineers will be glad to assist you 
in the selection of correct grades and in 
the design of parts to obtain full utiliza- 
tion of the superior qualities of these 
versatile materials. Write today for full 
information. 


Taylor Fibre Co. + Plants at Norristown, Pa. and La Verne, California 


® Branch offices in Atlanta; Boston; Chicago; Cleveland; Dayton; Detroit; 
Indianapolis; Los Angeles; Milwaukee; New York City; 
Philadelphia; Rochester; San Francisco; St. Louis; and 
Tolland, Connecticut. Distributors in Grand Prairie and 
Houston, Texas; Jacksonville, Florida; New Orleans, Loui- 
siana; and Toronto, Ontario. 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 
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or modified forms for gears and other 
mechanical applications. Grade L is 
like Grade C, fabric 
weave, and is used for smaller size 
components that require 
punching and machining abilities. 


except for 
clean 


Cotton fabric base grades are used 
for paper mill doctor blades, pump 
valves, piston and packing rings, 
gears, pinions, gaskets, and products 
subject to corrosive vapors, mild 
acids, etc. 

Asbestos base grades—Grade AA 
is made with an asbestos fabric base 
while Grade A uses an asbestos pa- 
per base. Both asbestos grades are 
distinguished by extremely low 
moisture absorption values, excellent 
dimensional stability, cold flow char- 
acteristics, heat and flame resistance, 
and long wear under conditions of 
sliding and rolling contact. Electrical 
properties vary and are inferior to 
those of many other grades, although 
they find satisfactory application for 
non-critical low potential circuits 
such as those that are used in elec- 
tric welding. 

Asbestos grade laminates are used 
as armature wedges in railway and 
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mill motors, transformer coil spacers, 
furnaces, rail insulation, and in 
molded form as couplings, commu- 
tators, collector rings, and line ma- 
terials. 

Fibrous glass base grades—Grades 
Gl, G2, and G6 are made of staple 
glass cloth, and Grades G3, G5, and 
G7 of a continuous filament type glass 
cloth. G8 is a glass material. G1 is a 
general purpose, heat resisting ma- 
terial. G2 has equal heat resisting 
properties to Gl and better electrical 
values. G3 is also a general purpose 
laminate. 

G5 is made with melamine-formal- 
dehyde resin binder and possesses 
good flame and arc resistant proper- 
ties. G6 is a silicone glass laminate 
with good dielectric and mechanical 
strength and excellent machining 
qualities. 

G7, also employing a silicone bond, 
has better electrical properties than 
G6 and exhibits excellent heat re- 
sistance, dimensional stability, and 
low water absorption. G8 is a mela- 
mine-formaldehyde bonded §giass 
mat with random distribution of 
glass fibers. 


All units of this functionally designed desk-chest unit for growing youngsters are faced 
with melamine decorative laminate that is resistant to staining, scratching, water, heat, 
and most household chemicals. Laminate faces are joined to wood base with urea adhesive 
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These grades find ;« se as 
panel boards, slat sticks nsula- 
tors, mounting channels 3, ete., 
and where heat and fir 
dimensional _ stability, 
strength, and low moist 
tion are required. 

Special industrial grad: \ wide 
range of special grades of pres- 
sure laminates can be made to fit the 
requirements of special applications. 
By substitution of other resins for the 
standard phenolic type and by using 
special base materials or combina- 
tions of standard ones, desired prop- 
erties can be obtained. 

Postforming grade—This grade of 
laminate is made with a resin thot 
permits softening under heat witho t 
blistering or other forms of deterior- 
ation. A postforming thermosetting 
resin may be considered a very high 
temperature “thermoplastic” resin, 
Resins that may be used include some 
types of phenolics, melamines, and 
polyesters. 

If a piece of laminate containing 
the selected resin as binder is sub- 
jected to rapid and thorough heating 
at a temperature just below the blis- 
tering point, it will soften and per- 
mit forming to intricate contours at 
pressures between 5 and 100 ps.i. 

The heated piece is quickly trans- 
ferred to a mold where pressure is 
applied to reshape it before it cools 
below the necessary forming or soft- 
ening temperature of the piece. After 
cooling in the form, the piece is re- 
moved in new, rigid shape which will 
be maintained over the range of nor- 
mal operating temperatures and hu- 
midities of the laminate. 

There are no marked differences in 
the property values of the laminate 
in the sheet and contoured form. 
Fabric base materials of fairly coarse 
weave, such as used for the C and 
CE standard grade laminates, are 
used in preference to other type fill- 
ers because of their ability to stretch 
and form with less tendency to tear- 
ing and breakage. 

Because of the low pressure, the 
cost of postforming equipment is 
very low in comparison to molds de- 
signed to fabricate a part directly 
from reinforcing filler and resin ma- 
terials. 

Applications—Specific uses for the 
various grades of industrial lami- 
nates have already been mentioned. 
Collectively, these laminates are 
found wherever electrical and me- 

(To page 707) 
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\1TIONAL VULCANIZED FIBRE 
converted cotton cellulose 


chemically pure and homogeneous 






tough 
light 






wear resistant 












dielectric strength 
arc resistant 

heat resistant 
track resistant 
durable 
machinable 


adaptable 





PHENOLITE LAMINATED PLASTIC 


thermosetting high pressure laminates 


Fillers—paper/cotton, nylon, glass fabric/asbestos/others Binders—phenolic/melamine/ silicone 





hard 
smooth 

mechanical strength 
dielectric strength 
arc resistant 

heat resistant 
moisture resistant 
chemical resistant 
wear resistant 
dimensionally stable 


versatile 
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THICKNESS 
RANGE AND COLOR 


GRADE CHARACTERISTICS APPLICATIONS 


COMMERCIAL High mechanical and dielectric strength. Broad range of applications — from tiny .010” to 2” 
FIBRE punched washers used in electric clock Gray, Black, Red 
Good shock absorbing and wear resisting qualities. mechanisms, to heavy shock-absorbing 
plates in gun mounts. 
Excellent punching, forming and turning char- 
acteristics. 


Semi-hard with good surface finish. 


Hardest, densest grade made. Best machining ideal for tough applications, such as 
properties and very high resistance to wear and noiseless gears, cams, cutting blocks, 
abrasion. Great mechanical strength. thrust washers. 


Strong, smooth, flexible and of excellent punching Armature slot insulation, liners, washers, 
and forming qualities. Highest dielectric and coil insulation, arc shields and formed 
tensile strength possible in a fibrous insulating specialties. 

material. 
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% Fe 
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GRADE 


PAPER BASE 
x 
Phenolic Resin 


xx 
Phenolic Resin 


Y-2401 
Melamine Resin 


XxP 
Phenolic Resin 


FABRIC BASE 
c 


Phenolic Resin 


cE 
Phenolic Resin 
le 
Phenolic Resin 
ASO*STOS BASE 
A 
Ph. olic Resin 
| GLASS BASE 
Gs 
vine Resin 


G7 
ne Resin 


PROPERTIES 


High impact resistance, excetlent tensile, compressive and 
flexural strengths. 


Widely used electrical grade possessing high dielectric strength 
and moderate mechanical strength. 


Remarkable arc resistance and machinability; excellent dielectric 
strength, good moisture resistance. 


Good electrical grade with excellent (hot) punching qualities 
and good mechanical strength. 


Strong and tough with high impact strength. 


Tough, electrical grade possessing high moisture resistance 
and excellent machining qualities. 


Fine weave cotton base grade with superior electrical and 
moisture resistant properties. High mechanical strength and 
excellent machinability. 


Exceptional heat resistance with high mechanical strength and 
toughness. 


Highest mechanical strength of all grades; excellent flame, 
heat and arc resistance; difficult to machine. 


Excellent heat and arc resistance; good electrical properties 
under humid conditions. 


Highest insulation resistance of all grades under humid condi- 


‘ DHENOLITE 
PHENOLITE 
LAMINATED 


GRADES - FORMS -: 


PLASTIC 











APPLICATIONS 


Mechanical applications where electrical properties are 
secondary. 


General electrical applications where humidity conditions 
are not severe. 


Critical electrical applications requiring arc resistance, good 
machinability. 


Not recommended where low losses under severe humidity 
conditions are required. 


Tewgh mechanical applications such as gears, pulleys, 
sheaves. 


General electrical applications; not recommended for 
primary insulation in excess of 600 volts. 


Applications requiring good electrical and mechanical 
properties. 


Mechanical applications where resistance to heat is required. 


Electrical applications requiring high temperature and arc 
resisting properties, and for severe mechanical applications. 


Meets Class H insulation requirements. 


High voltage applications and post-forming operations. 


THICKNESS RANGE 
& COLOR 


010” to 2” 
Natural, Black, 
Chocolate 


010” te 2” 
Natural, Black 


1/32” to 1” 
Natural 


015" to 1/4” 
Natural, Black, 
Chocolate 


1/32” te 8” 
Natural 


1/16” te 2” 
Natural, Black 


015” to 2” 
Natural, Black 


1/16” te 2” 
Natural 

010" to 3-1/2” 
Natural 


010" to 2” 
Natural 


1/32" te 1” 
Natural 

















sales offices 


Copper-Clad Phenolite is made by b 
electrolytic copper foil to one or both s 
of Phenolite sheet stock. The copper 
normally supplied in thicknesses of .0013 
or .0027 inch. 

The Phenolite grade usually furnished js 
Grade XX XP. This grade is selected because of 
its excellent insulation resistance, good (hot) 
punching qualities and low dielectric losses even 
under severe humidity conditions. This grade 
effectively resists acids, alkalies, oils, solvents, 
heat and moisture. 

Copper-Clad Phenolite is ideal for making 
printed circuits for many types of electronic 
equipment. Easily machined — punched, sawed, 
drilled, Copper-Clad Phenolite provides a firm, 
light weight backing that will remain stable 
under many adverse conditions. 


For expert engineering advice and technical 
assistance, contact one of National’s con- 


veniently located sales offices. 


BALTIMORE 
BOSTON 15 
CHICAGO 12 
CINCINNATI 2 
CLEVELAND 14 
DETROIT 35 

LOS ANGELES 21 
MILWAUKEE 2 
NEW HAVEN 10 
NEW YORK 7 
PHILADELPHIA 2 
PITTSBURGH !2 
ROCHESTER 14 
ST. LOUIS 5 
SAN FRANCISCO 3 
SEATTLE 3 


IN CANADA 


NATIONAL FIBRE CO. 


TORONTO 
MONTREAL 


7301 York Rd., Towson 4, Md. 


19 Deerfield Street 
2808 W. Lake Street 
626 Broadway 

1365 Ontario Street 
18075 James Couzens Hwy. 
2325 East 8th Street 
739 N. Broadway 

7 Whitney Ave. 

30 Church Street 

1718 Girard Trust Bidg. 
119 Federal Street 

725 Powers Bidg. 

2 S. Brentwood Bivd. 
273 Seventh Street 
4001 Whitman Ave. 


OF CANADA, LTD. 


Atlantic & Hanno Aves. 
1411 Crescent Street 





eres’ THE FORMICA CO. 


Decorative | te is composed of 


top to bottom) top sheet saturated 
with melamine resin; printed decora- 
tive sheet; metal foil (in cigarette- 
proof grades); tough multi-layer core 





hanical properties in non-conduc- 
tive materials are desired. 

For the electrical manufacturing 
ndustries, laminates provide an eas- 

machinable, primary insulating 
material of good strength and dimen- 
sional stability. They have replaced 
previously used insulators such as 
hard rubber, mica, glass, and shellac. 
Radio and television units have in- 
sulating components made from flat 
sheet stock and some tube and rod 
stock. Designers of high potential 
equipment use the consistently high 
safety factor obtainable in both phe- 
nolic and melamine high pressure 
laminates. 

For the manufacture of mechani- 
cal equipment, gears made from high 
pressure laminates offer light weight, 
quiet operation, high mechanical 
strength, long life, dimensional sta- 
bility, and resistance to moisture, 
ils, and solvents. They need no sup- 
porting shrouds, metal plates or 
ther reinforcements. 

By selection of fabrics of finer or 
oarser weave and by choice of im- 
proved resins, the size range for gears 
has been extended and the degree of 
precision to which a gear may be 
machined has been materially in- 
creased. At present, gears are in use 
that range in size and precision from 
those of small diameter and fine pitch 
found in electric clocks to large sizes 
which are used in heavy machine 
tools. 

The ability of the high pressure 
laminates to resist chemical action 
is also utilized. Moisture resistance 
is made use of in the textile indus- 


laminotes 


try where bobbin heads are made of 
laminates. These units must be ma- 
chined to a glass-smooth surface 
which must be retained under re- 
peated cycles of washing, steaming, 
and drying so that winding and re- 
winding operations will not fray the 
threads of the laminate. 

In plating small parts, barrels are 
made entirely of alkali-resistant 
grades of laminate sheet. In the pa- 
per industry, certain blades in beat- 
ing units are employed because of 
acid-resistant properties. 


Low Pressure Laminates 


All laminated structures molded to 
their final form, whether sheet, rod, 
tube, or contoured part, at pressures 
under 400 p.s.i. are called low pres- 
sure laminates. These include items 
made at “contact” pressure or at no 
greater pressure than that exerted 
by the weight of the individual lay- 
ers of the laminate. 

The original “low pressure” prod- 
uct of manufacture was the rolled 
or wrapped type phenolic tube with 
paper or fabric base. This standard 
item of production of high pressure 
laminators was developed to elimi- 
nate the deficiencies found in tubing 
made in split-type molds. Rolled 
tubing is made by wrapping the im- 
pregnated filler material on a steel 
mandrel until the desired wall thick- 
ness is. reached and curing under 
pressure induced by the rolling proc- 
ess. Pressures thus obtained rarely 
exceeded 100 p.s.i. 

Items of more complex form but 


COURTESY MONSANTO CHEMICAL CO. 


Four-drawer night table and kitchen base cabinet are made of 


possessing the properties generally 
found in the older type laminates 
were made in the early 1940’s by the 
use of low pressures. Standard type 
phenolic resins were modified for use 
at the low pressures. 

Special high tensile strength pa- 
pers and glass fabric were used as 
fillers to obtain higher mechanical 
strengths. But they, as well as ureas 
and melamines, had definite limita- 
tions. In laminating, the impregnat- 
ing operation required their use 
either in solution or suspension form. 

After impregnation of the filler 
material, it was necessary to remove 
the solvent or dispersing agent by a 
drying operation which resulted in 
partially curing the phenolic resins. 

In the manufacture of products at 
high pressures, slight variations of 
resin content and degree of cure do 
not affect ultimate bond strength. For 
laminating at lower pressures, im- 
pregnation and drying with its re- 
sultant variations must be carefully 
controlled, lest unsatisfactory bond 
strengths be obtained. Improper or 
inadequate control manifested itself 
in blisters in the finished product 
caused by the pressure of residual 
solvent or volatile product of con- 
densation against the external pres- 
sure used for proper bonding. 

In complex contoured parts, the 
flow of the resin upon application of 
heat and pressure frequently resulted 
in poor distribution of resin through- 
out the manufactured part. Even un- 
der the most carefully controlled 
conditions, the condensation resins 


1 2 1 : + 





(walnut finish in the night table and gray in the kitchen cabinet). These pieces of furni- 
ture also have drawers, backs, and doors made of vacuum-formed high-impact styrene 
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—phenolic, urea, and melamine alike 
—did not give the bond strengths 
between individual layers of filler 
material obtainable with the same 
resins at high pressures. Without 
this bond strength, mechanical 
strengths were inadequate. 

Polyesters are available as liquids 
whose components are 100% reac- 
tive, unlike the older resins which 
required removal of unreactive sol- 
vents. Drying after impregnation is 
unnecessary. The pressures required 
for their cure are lower, and bond 
strengths comparable to the best in 
high pressure laminating phenolics, 
ureas, and melamines can _ be 
achieved. Curing at room tempera- 
ture is achieved by the use of special 
catalysts and accelerators. 

Since these resins are completely 
reactive, there is no danger of blister 
development during the final mold- 
ing operation due to residual sol- 
vents. Provided that air is fully re- 
moved from between the layers of 
the laminate assembly, there is no 
danger of pockets or voids because 
the resin cures by polymerization 
rather than by condensation with the 
resultant formation of water. Un- 
usual electrical properties are ob- 
tained. 

Forms and sizes—Unlike the high 
pressure laminates, the forms and 
sizes of low pressure laminates in 
sheet or molded form are not limited 
by capacities of equipment or hy- 
draulic systems. The polyesters are 
capable of complete polymerization 
to hard strong plastic products at 
“contact” pressure or pressures up 
to 40 p.s.i, which can be obtained 
with compressed air or steam. 

With the use of steam, a heating 
system is also available. A costly, 
limiting, pressure system becomes 
unnecessary and size limitation be- 
comes a matter of mold size and con- 
struction. 

For example, consider the dimen- 
sions of corrugated skylights and 
partitions. This glass mat impreg- 
nated with polyester resin made in 
matched metal molds is generally 
limited to 8 ft. lengths. However, one 
manufacturer, running the corruga- 
tions the short dimension of the 
piece, has produced continuous sec- 
tions up to 100 ft. in length. 

Steam or compressed air pressure 
is exerted equally in all directions 
and permits limitless possibilities as 
regards forms. Internal flanges, re- 
turns, inserts, baffles, partitions, and 
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other irregularities in an otherwise 
regular piece are molded in place in 
a single molding operation. Neces- 
sary fluid pressure to travel to all 
surface areas is applied to a mem- 
brane or bag capable of extending 
under pressure to all points. Vacuum 
bag forming makes all size and 
shapes of boats possible. 

Having a normal capacity source 


COURTESY WESTINGHOUSE ELECTRIC CORP. 


Skis that require no waxing or refinish- 
ing have bottoms of plastic laminate 


of pressure, sizes can be made far 
larger than by other polymerization 
processes. Units 28 ft. long have been 
made. Forms include half spheres, 
ellipsoids, paraboloids, and tear-drop 
shapes. 

Flat sheet materials, made under 
contact pressure in thicknesses up 
to 0.065 in., are prepared by a con- 
tinuous process. The various impreg- 
nated layers of filler materials meet 
at the starting point of a heating sys- 
tem and move through the long heat- 
ing units, emerging at the far end 
with the layers firmly laminated to- 
gether. 


Grades—The adaptatio 
pressure laminate produce 
of the proven techniques 
high pressure laminating is very 
rapidly bringing about u iformity 
of products and is indicatin proper- 
ties upon which the laminates may 
be graded. 

Ultimate grading of low pressure 
laminates will probably not apply to 
complex contoured parts, since me. 
chanical strengths of the structure 
as a whole and not those of a crogs- 
sectional piece most frequently are 
desired and specified. 

Continuous laminators and manuy- 
facturers of industrial flat sheet ma- 
terial have available various grades 
of low pressure laminates. A pub- 
lished set of standards or grades such 
as exists for high pressure laminates 
is now lacking, but is being estab- 
lished by joint effort on the part of 
low pressure laminators. 

Applications—The low pressur 
laminates have been utilized quite 
extensively for their mechanical 
strengths, particularly in molded 
forms, while little concentration has 
been placed upon their electrical 
values except where required in 
molded electrical parts. Questions of 
complexity of contour, size, volume 
of planned production, unit costs, 
and tooling layout are the present 
guides for selection between high 
and low pressure laminates. 

Some of the military applications 
include fuselages, wing tips, vertical 
fins, doors and covers, radar hous- 
ings, wing liner panels, heating ducts, 
ammunition boxes, feeder chutes, 
gun turret parts, body armor, rocket 
launching tubes, jettison gas tanks 
and baffles for self-sealing gasoline 
tanks, instrument cases, and helmet 
liners. 

Civilian applications include pip- 
ing, bread trays, boats, Christmas 
tree bases, caskets, luggage, fishing 
rods, flooring, artificial limbs, busi- 
ness machine and typewriter covers, 
radio and radar components, reflec- 
tors and shades for lighting fixtures, 
table and sink tops, table mats and 
coasters, washing machine parts, al! 
conditioning and heating duct sys- 
tems, and structural and decorative 
parts for homes. 

Because of so many corrosion 
problems in the petroleum industry, 
low pressure laminates are finding @ 
place here for transport tanks, stor- 
age tanks, and pipe. 

Plastic automobile bodies now 0” 


by low 
of some 
it “low” 
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Greatest capacity... most modern 
facilities now available 


in the plastics industry’s 


LARGEST and 
NEWEST PLANT 


MPc, always an industry leader, now offers a custom molding service without 
parallel. In 125,000 sq. ft. of floor space, the new MPe plant near West Chicago 
houses the most advanced facilities for engineering, mold making, custom mold- 
ing, finishing and packaging...all under one roof, all on one floor. The building 
is fully fireproof, completely sprinklered. A double switch track has loading 
facilities for 10 cars, and loading docks will accommodate 16 trucks. 
Molding—Two press rooms with combined area of 63,000 sq. ft. offer the most 
modern and diversified equipment for compression, transfer and injection molding. 
The larger MPe presses exceed anything elsewhere available, with working pres- 
sures up to 3,000 tons, platen areas to 200” x 72” and press openings up to 117”. 
Press capacity is amply supported with preform and preheating equipment. 


Fiber-glass plastics-The new MPe plant is designed and equipped for the pro- 
duction of plastics making full use of fiber-glass as a reinforcing material. Facilities 
are provided to use fiber-glass in mat, cloth or special pre-form shape, and to 
impregnate it with any of the resin formulations. The variety of MPe press 
equipment lends itself to producing pieces of extreme size and weight under an 
extreme range of molding pressures 

Mold-making—The MPe tool room is the industry's largest, equipped with the 
most advanced types of machine tools, including automatic duplicators. It is 
capable of producing molds of unprecedented size and complexity. 

Research and testing—The MPe laboratory is fully equipped for research and 
development work in raw materials, and includes apparatus for making all nec- 
essary mechanical, electrical and chemical tests on finished products. The staff 
includes chemical, mechanical, electrical and aeronautical engineers, chemists, 
mold designers, and tool engineers...all with special training and experience in 
the plastics field. 

Coordinating and sparking the entire MPe operation is a management with an 
unparalleled fund of practical experience in plastics. Production and design 
engineers are invited to discuss their plastics requirements. Address inquiries to 
Motpep Propucts, West Chicago, Illinois. 


MOLDE p Gp PRODUCTS 


WEST CHICAGO, ILLINOIS 


DIVISION OF ADMIRAL DISTRIBUTORS. INC 
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arc is removed the flame goes out in 
one-fourth the time, thus limiting 
the chance that adjoining units will 
become involved. 


@ “Self-lubricating” skis (Ban- 
croft Racket Co.) with bottoms of 
laminated plastic (Micarta, Westing- 
house Electric Corp.) have proved to 
be faster than the finest all-hickory 
skis. The skis need not be sanded, 
regrooved, refinished, or relacquered 
over years of normal service. 


@ Special laminating equipment 
(Fiber Glass Div., Libbey-Owens- 
Ford Glass Co.) will produce a gen- 
eral line of aluminum, paper, 
plastics, synthetic rubber, and cloth 
facings for superfine fibrous glass. 
The laminated facings increase the 
general usefulness of the blanket- 
type fibrous glass insulation. Vinyl- 
and saran-faced fibrous glass 
laminates, for example, may be used 
in aircraft, submarine hulls, and in 
small refrigeration and air condi- 
tioning equipment. 


@ A paper-base electrical grade 
plastic (Phenolite Y-2401, National 
Vulcanized Fibre Co.), bonded with 
a polyester-modified melamine resin, 
has been developed to eliminate the 
difficult machining properties fre- 


COURTESY WESTINGHOUSE ELECTRIC CORP. 


quently encountered with the present 
series of melamine plastics. The new 
high-pressure laminate is said to 
possess excellent dielectric strength, 
low dissipation factor and good mois- 
ture resistance. In arc resistance, it 
lies approximately midway between 
paper-base phenolic and paper-base 
melamine. The melamine-polyester 
can be punched in thickness up to % 
in., in contrast with a maximum of 
1%» in. possible for comparable 
melamines used in electrical appli- 
cations. In addition, sections up to 
3% in. can be shaped by shaving 
dies. In addition, it can be rough- 
blanked much closer to its final 
form, and therefore both requires 
less machining and reduces waste 
of stock. The melamine-polyester 
plastic is intended for such elec- 
trical applications as transformers, 
television and radar insulation, 
circuit breakers, switch bases, and 
supports for sliding contacts—wher- 
ever good electrical and arc resisting 
properties are required. 


@ An appeal to a style and color 
conscious public has been made with 
a new color and pattern line of 
laminates (Formica, The Formica 
Co.). Designed by Raymond Loewy 
Associates, the 65 colors, 38 of them 
completely new, are referred to as 


Testing new paper base laminate for flammability by exposing it to an electric 
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the Sunrise line. All desigr,. are pro- 
duced in polished and sat finishes, 
and also in postformed material, 


@ Glass reinforced polyester oq 
(Taylor Fibre Co.), in a full range 
of primary and secondary colors, jg 
manufactured in a continuous proc. 
ess. This rod, while weighing only 
1/5 as much as low carbon steel, has 
approximately the same flexural and 
tensile strength. 


@ A modified phenolic resin (Hj. 
Temp Conolon 506, Narmco Resins 
& Coatings Co.), with the handling 
properties and curing conditions of 
existing low pressure laminating 
materials, produces fibrous glass 
fabrics and mats that resist high 
temperatures. No post-curing opera- 
tion is required. 
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PATENTED WET FELTING PROCESS FOR MAKING GLASS FIBRE PREFORMS 


BRANTFORD, CANADA...LONDON, ENGLAND...SYDNEY, AUSTRALIA... BUENOS AIRES, SOUTH AMERICA 








Translucent panels laugh at weather... 
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soeaniniit asa a 


\ 
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Rugged structural panels resist ultraviolet light, shock, color change—yet are easily put up with ordinary hand tools. 


.-.poth use PARAPLEX P-Series 


Corrugated panels that are both durable and 
decorative—diaper hampers that are easy to clean 
and have long life—are both real boons to the 
user. PARAPLEX “P”’ series resins are important 
here and in hundreds of other laminates, moldings, 
and castings where they are easily converted into 
solid infusible products—soft and flexible, rigid 
and tough—or anywhere in between. 


PARAPLEX “‘P”’ series resins are solutions of unsatu- 
rated polyesters in monomeric styrene, supplied 


RADOMES AND AiR- 
CRAFT PARTS hove 
excellent electrical and 
physical pro 
resistance to weather- 
ing and tempereture 
extremes. 


TRAYS AND TOTE 
BOXES heave high 
strength, low weight ( face in a variety 
plus exceptional resist- of colors makes 


in 100% reactive form. Each type is compatible 
with other grades in the series and can be blended 
in a variety of ways to obtain special properties. 
The resins may be infinitely diluted with monomeric 
styrene, and are compatible with other monomers 
such as diallyl phthalate, monochlor styrene, 
divynyl benzene, and butyl methacrylate. 
PARAPLEX “‘P”’ series resins can be cured either at 
room or elevated temperatures, and are adaptable, 
by proper catalyst selection, to a wide range of 
curing schedules and production requirements 


LUGGAGE with a 
smooth mar-proof sur- 


PARAPLEX-molded 
luggage first choice for 
beauty and quality. 








Diaper hamper is light weight, high strength, unaffected by soap, water, common solvents, or sterilization by steam. 


resins from Rohm & Haas 


Moreover, they simplify inventory and scheduling 
problems by reason of their long stability, whether 
in catalyzed or uncatalyzed form. 








Whether your production involves matched metal 
die molding—casting, potting, or low pressure 
laminating— PaRAPLEx “‘P”’ series resins, with their 
easy handling and fast curing cycles may provide 
the properties you want. Your request will bring 
informative data on laminating and casting 
techniques. 


ROHM ¢ HAAS COMPANY 


THE RESINOUS PROOUCTS Sivision 
Washington Square, Philadelphia 5, Pa. 


Representatives in principal foreign countries 











PARAPLEX is @ trade-mark, Reg. U.S. Pat. Off. and in principal foreign countries. 
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AUTO BODIES AND 
BOATS have high 
rigidity, toughness, im- 
pact strength, plus free- 
dom from crazing in 
resin-rich area. 


DECORATIVE LAMI- 
NATES for restaurants, 
counter tops, and 
kitchen tables have a 
smooth, attractive, 
easy-to-clean surface. 


TANKS AND PIPES for 
handling and storage 
of chemicals have out- 
standing resistance to 
corrosion — PARAPLEX 
resins are ideal. 











Laminating 


by NORMAN A. SKOW* 


——_ of plastics lami- 
nates is expanding both in types 

and in volume. Simultaneously, 
this growth is accompanied by an 
increasing diversification of applica- 
tion. Although new uses have stim- 
ulated the development of new 
resins, the phenolic resins originally 
used continue to grow in volume 
and number of applications. 

Laminates consist essentially of 
fibrous sheet materials, impregnated 
or coated with a thermosetting resin, 
and consolidated under high tem- 
perature and pressure. They may 
be divided into two classes; namely, 
industrial and decorative, the words 
themselves quite clearly defining 
the fields of application. 


Industrial Laminates 

The industrial laminates are pro- 
duced in the basic forms of sheet, 
tube, rod, molded-macerated, and 
molded-laminated. In all types of 
laminating the first step is the im- 
pregnation of the filler, which may 
be paper, cotton fabric, asbestos 
paper, asbestos fabric, glass fabric, 
glass mat, nylon fabric, or Orion 
fabric. The resins used may be 
phenolic, melamine, silicone, diallyl 
phthalate, polyester, or epoxy. 

The impregnation process may be 
any one of several different types. 
In one, called the dip and scrape 
method, the ultimate resin content 
of the filler is controlled by the 
resin content of the impregnation 
bath. In another method, the filler 
is passed through a bath of resin 
and thence between a pair of 
squeeze rolls or under a doctor 
blade, either of which can be ad- 
justed to control the percentage of 
resin remaining in and on the web. 
A third method makes use of a 
system of roll-coaters to meter the 
resin onto the web as it passes 
through the system. 

After impregnation, the web is 
passed through a drying oven, which 
serves two purposes: one, to drive 
off the residual solvent in the liquid 
resin, and two, to advance the resin 
to the B stage. At this stage, the 


*Director of Research, Synthane Corp 
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resin still requires further cure but 
provides a non-tacky surface on 
the web. 


Sheets 


Sheet stock is produced by cutting 
the coated web into pieces of the 
required length, which are stacked 
until such weight has been obtained 
as will result in the required thick- 
ness of the finished laminate. These 
lay-ups or stacks are then placed in 
a press between polished stainless 
steel plates. The laminating press is 
a vertical acting, multi-opening unit 
with platens cored for the circula- 
tion of steam or hot water. The cur- 
ing operation consists of compress- 
ing the lay-ups under heat. After 
the cure is complete the press is 
cooled before the sheet is removed. 

Sheets are produced in a wide 
range of thicknesses varying from 
0.005 up to 10 inches. Sheet sizes 
vary from 36 by 36 in. to 49 by 108 
inches. Colors do not play an im- 
portant role in industrial applica- 
tions; the standard colors are nat- 
ural and black. Standard finishes 
are glossy, semi-glossy, and dull. 


Considered on the 
strength-weight ratio, inated 
phenolic is one of the str st ma- 
terials known. The density 
lose-base grades is app: 
1.35, or half that of aluminum. The 
mechanical grades find many appli- 
cations in the aircraft and other 
structural fieids. 

Because of their high strength, 
resilience, good wearing, and quiet 
running qualities, gears cut from 
either laminated phenolic plate or 
molded blanks are used in thov- 
sands of industrial applications 
ranging from the tiny gears in elec- 
trical clocks to 10-in. face gears in 
rolling mills. 

The high strength, excellent re- 
sistance to moisture and heat, plus 
good electrical properties of lami- 
nated phenolic, combined with the 
fact that it is readily machined, ac- 
count for its use in large volume 
in all branches of the electrical in- 
dustry. 

The resistance of laminated phe- 
nolic to corrosion makes it suitab| 
for many applications in the various 
chemical industries, particularly 
where organic solvents, organi 
acids in any concentration, or dilute 
inorganic acids are encountered. In 
general, laminated phenolic is not 
suitable for use in alkaline media 
although certain grades are more 


cellu- 
mately 
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Laminated tubes are produced by winding resin-impregnated filler on mandrels (cen- 
ter, above) and then curing by heat in ovens or heat and pressure in molds 


Laminates and Reinforced Plastics 
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a (For Years a Standard for Radio and TV) 


“= ff Offers You FULL RANGE of Finest Quality Laminates 





e or 

hou- St. Regis Panelyte Industrial Laminates, with phenolic, melamine and silicone resins, have excellent insu- 
tions lating properties for radio, TV and other electronic purposes. Available in sheets, rods, tubes, molded spe- 
‘lec- cialties and fabricated parts. Included in this range are metal-clad laminates for the printed circuit industry. 
'S in 


STANDARD GRADES TO GOVERNMENT and INDUSTRY SPECIFICATIONS 
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plus 
on —— SHEET STOCK 
, ac- : —_ 4 DESCRIPTION 
ume . ; 750 | X Paper Base, Phenolic Resin, Mechanical 
a —_ 550 | xx Paper Base, Phenolic Resin, Mechanical & Electrical MIL-P-3115B (PBG) 
520 | XXX _ | Paper Base, Phenolic Resin, Electrical MIL-P-3115B (PBE) 
ohe- 770 Paper Base, Phenolic Resin, Cold Punching, General Electrical 
772 | PC Paper Base, Phenolic Resin, Cold Punching, Secondary Electrical 
able XXP Paper Base, Phenolic Resin, Hot Punching, Good Electrical 
10us Paper Base Insulation Paper Base, Phenolic Resin, Hot Punching, High Frequency 
arly Paper Base, Phenolic Resin, Copper-Clad Printed Circuits 
anic Fabric Base, Phenolic Resin, Mechanical MIL-P-15035B (FBM) 
lute dy ee ‘ Fabric Base, Phenolic Resin, Good Electrical, Fair Mechanical MIL-P-15035B (FBG) 
|. In : ‘ -3 Fabric Base (Fine Weave), Phenolic Resin, Fine Machinability MIL-P-15035B (FBI) 
not Fabric Base (Fine Weave), Phenolic, Good Electrical, Fair Mechanical MIL-P-15035B (FBE) 
dia Asbestos Paper, Phenolic Resin, Heat Resistance, Low Voltage 
nore Asbestos Cloth, Phenolic Resin, Very High Impact 
Continuous Glass Cloth, Silicone Resin, High Heat Resistance MIL-P-997B (GSG) 
Staple Glass Cloth, Silicone Resin, High Heat Resistance 
Continuous Glass Cloth, Melamine Resin, Arc Resistance, High Strength 
Continuous Glass Cloth, Phenolic Resin, Highest Strength 
Silicone Fiberglas Insulation Nylon Cloth, Phenolic Resin, Lowest dielectric & loss ‘actor MiL-P-15047B (NPG) 
Paper Base, Phenolic Resin, Good Insulation Resistance MIL-P-3115B (PBE-P) 
Fabric Base, Phenolic Resin, Low Water Absorption Navy Spec 33B4 
Fabric Base (Medium Weave), Phenolic, Good Impact, Good Machinability | MIL-P-15035B (FBM) 





ALL ROD AND TUBE TO SPECIFICATION MIL-P-79B. 
PANELYTE can be of service anywhere you have use for Industrial Laminates. Would you like a free 
sample of Panelyte? Or a free copy of the Panelyte Industrial Catalog? Or a visit from a Panelyte 
engineer? Or all three? No obligation, of course. 
Just let us know by sending in the coupon below, now. 


OTHER 


e PANELYTE 7 = 

High Insulation PRODUCTS ST. REGIS PAPER COMPANY 

Resistance Laminate 230 PARK AVENUE « NEW YORK 17, NEW YORK 
Offices in Principal Cities 


DIVISION 





1 DECORATIVE, for table-tops, 

all horizontal work surfaces, 
wall-covering, etc. in sizes 
up to 4’ x 10’. 


MOLDED LAMINATED PARTS 
— refrigerator inner - door 
panels, breaker strips, spe- 
cialty molded items, breaker 
frames. 


3 INJECTION MOLDINGS—32, 
48, 60, 200 oz. capacity. Tele- 
vision masks, refrigerator 
parts, industrial items, ete. 


4 REINFORCED PLASTICS— 


PANELYTE DIVISION 

ST. REGIS PAPER COMPANY 

230 Park Avenue, New York 17, New York 
(C Please send me sample of Grade — Panelyte. 
C) Please send Panelyte Industrial Catalog. 
(C1) Please have a Panelyte engineer contact me. 


2 earn es ee | 





Firm Name 





Address 
City 





owen neem -- - -------- 5; 














COURTESY SYNTHANE CORP 


In the horizontal dip type machine for impregnating laminate filler, the web of ma- 
terial is passed through a tank of impregnating resin, through a set of calender rolls 
(right, center), and then dried. “Wet end” or starting point of process is illustrated 


resistant to alkalies than others and 
are used for special applications in 
dilute alkaline solutions. 

Asbestos-base and_ glass-base 
grades are more resistant to flame 
and heat than the cellulosic grades. 
The glass-base phenolic materials 
are used for motor insulation and in 
other applications where high 
strength and good electrical prop- 
erties are required even at fairly 
high temperatures. The glass-base 
melamine materials are used pri- 
marily for their high mechanical 
strength and resistance to arc and 
flame. They are particularly suitable 
{or power equipment. 

The glass-base silicone materials 
are resistant to temperatures up to 
400° F. and have especially low di- 
electric losses. These grades extend 
the upper temperature range of 
laminated material to a new high. 

Nylon-base laminates are suitable 
for application in the electronic and 
high-frequency fields and provide 
superior insulation resistance under 
high humidities. 

Polyester resins are generally 
combined with a glass mat filler 
and are employed to produce sheet 
stock and molded forms. Diallyl 
phthalate and epoxy resins are used. 

In some cases, sheets are produced 
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in combination with other materials 
such as vulcanized fiber, cork, rub- 
ber, and copper. An example of the 
latter is the manufacture of printed 
circuits from metal-clad laminates. 


Tubing and Rods 

Plastics laminate tubes are formed 
by rolling the resin-impregnated 
filler or web upon mandrels between 
heated pressure rolls, and then 
either oven-baking or pressing the 
material in a heated mold until the 
curing of the resin into the infusible 
form is completed. Tubes which are 
oven-cured are called rolled tubes; 
those cured in molds under heat and 
pressure are known as_ molded 
tubes. 

Tubing is produced in a variety 
of diameters, wall thicknesses, 
lengths, and shapes. It is made in 
diameters ranging from 3/32 in. in- 
side diameter up to and including 
72 in. outside diameter. Wall thick- 
nesses of tubing vary from 0.0075 
to 2 inches. Tubing is supplied in 
lengths of 18, 36, and 48 in. and in 
some grades and sizes in lengths up 
to 96 inches. Tubes may be round, 
square, rectangular, oval, or irreg- 
ular in shape. 

Rods are composed of laminations 
of resin-impregnated filler material 


which have been mold 
drical molds under high t 
and pressure. This may 
plished by molding 
wound impregnated mai 
lay-up of superimposed 
the same material. Rods 
in a range of diameters 
to 4 inches. In some ca 
reds over 4 in. in diamet: : 
quired, they are prod 1 fron 
sheet material cut into square strips 
and then turned round. Rods 
supplied in lengths of 36 inches 


cylin. 


erature 


accom. 
olute} 
1 or a 
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made 


ure 


Molded-Macerated 
When parts are required that 
of intricate shape or of such a de- 
sign that production by machining 
from standard forms is impractical 


ale 


such parts may be produced fron 
molded-macerated materials. Smal] 
squares of impregnated filler mate- 
rials are cut, placed in a mold of 
the required design, and molded and 
cured by the application of heat 
and pressure. 

Molded-macerated parts are ofte: 
desirable, because in many cases th 
strength characteristics are mor 
uniform than those of parts ma- 
chined from laminated sheet, tube 
or rod. Economies are often effected 
by the use of molded-macerated 
structures because of the elimina- 
tion of costly machining and accom- 
panying waste of material. Parts re- 
quiring high mechanical strength 
and good wearing properties, such as 
pulleys and caster wheels, lend 
themselves to molded-macerated 
construction. 


Molded-Laminated 
In the making of molded-lami- 
nated parts, strips of impregnated 
filler materials are cut to special 
shapes, depending upon the shape 
of the ultimate part. These strips 
are placed in layers in the mold 
and formed and cured under heat and 
pressure. While the properties ana 
characteristics of molded-laminated 
parts are just about the same as fo! 
regular laminates, many times addi- 
tional strength is gained because the 
laminations conform to the actual 
shape of the piece. This method of 
production is desirable when th 
quantities warrant mold costs, when 
molded finish is required, and when 
the shape of the piece would re- 
quire intricate machining i made 
from standard stock. 
(To page 721) 
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Ol. STAINING ELIMINATED 
with Self-Lubricating Plastic Bearings 


LINK 
DETAIL 


x 
INSUROK T-602 
BEARING 


DOUBLE-END TENONER 
WOODWORKING MACHINE 


INSUROK® T-602 replaces metal . . . 
Doubles life of bearing and track 


Lubricating the chain and track on this woodworking machine was formerly a SIX PLANTS 

difficult problem. If enough oil were provided for proper lubrication, it would 

drip and stain the wood. On the other hand, if the oil supply were reduced, the a 

ever-present sawdust, woodchips, and glue particles would cause excessive abra- 

sion and wear—shortening chain life and reducing the accuracy of the machine. NEWNAN, GA. 
When the manufacturer replaced the aluminum bearing surfaces with inserts 

of INSUROK T-602—a self-lubricating graphitized phenolic laminate—the prob- 

lem was solved. Since little or no oil is required, oil leakage and wood staining 


are eliminated. Furthermore, the life of the chain is doubled, and the accuracy SS 
of the machine is maintained. 2 — 
Investigate the possibilities of this labor-saving, self-lubricating material in ot 


your product. Write or phone today for a data sheet on T-602. oooeN, nag 8 ees eed 


jhe RICHARDSON COMPANY 9 == 7 


INDIANAPOLIS, IND. TYLER, TEX. 
FOUNDED 1858 


2747-H Lake Street, Melrose Park, Ilinois (Chicago District) 
SALES OFFICES IN PRINCIPAL CITIES 


MELROSE PARK, ILL. 











2epco ots IDEAS IN PLASTICS 


..- NOT MERELY PRODUCTS 
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cravation 7RO0P/GLAS 


The greatest advance in glazing history. By a scientific system that 
controls light, these panels are produced in three different grades 
of light transmission. In reflected light (left photo) each panel 
appears the same shade but with light filtering through (right) 
they reveal the different tones which transmit varying quantities 
of light. Minimizes maintenance costs because TROPIGLAS is defi- 
nitely shatterproof... it will not crack, warp, buckle or bow. For 
awning-type windows, awnings, greenhouses, carports, coverings 
for patios and breezeways; for luminous ceilings, lighting fixtures, 
illuminated signs and displays. 

DECORATIVE TROPIGLAS is available in sheets with attrac- 
tive designs imbedded in the laminate. For screens, room dividers, 
tub and shower enclosures. 


expanven 7R0P/GLAS* 


The very latest fabricating technique which imparts rigidity to 
reinforced fiber glass permitting it to span wide areas without 
any additional outside support. Particularly adapted for trans- 
lucent louvers, either vertical or horizontal, to provide light con- 
trol, ventilation and protection against storms and vandalism. 

















SPECIFICATION PANELS 





REPCO PANELS can be furnished to government specifications, 
for electrical insulation and in various types of sandwich construc- 
tion, In fibrous glass, mat or cloth, polyester laminates. 


STANDARD SIZES AND COLORS 


All panels are available in sizes of 48" x 96" and 48" x 120”... 
in thicknesses of 1/16", 3/32" and 1/8"...in shades of green, 
blue, yellow, coral, white and honey wheat. 





MOLDED SHAPES 





Produced to aircraft tolerances with practically no limitations as 
to complexity of contour or depth of draw, in any size from Y inch 
to 13 feet... but not products requiring preform equipment. 


* Pat. Pend, 


ZudsdsellREINFORCED PLASTICS CORP. 
Manufacturer of Repco Plastics 


WEST HOFFMAN AVENUE «+ LINDENHURST, L, I, N. Y. 
Southern Manufacturing Plant —-BOCA RATON, FLORIDA 
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method of producing a 

with simple curvatures is 

xm the laminated sheet. 

1ing dies are less expensive 

is and the rate of produc- 

gher than molding. Special 

nd resins are used in the 

on of post-forming stocks. 

t-forming, the cured sheét 

placed in an oven and 

to a temperature that will 

soft and pliable. It is then 

transferred to a mold or 

die, in which the laminate 

momentarily in its final 

intil cool. Post-formed lami- 

isually require extensive fin- 

ishing, since there is nao means of 

incorporating “cut-off” in the molds 

used for this operation; further, it is 

not feasible to mold-in holes or 

bosses or other projections during 
the forming operation. 


Low Pressure Laminating 

Polyester resins are being used 
in a variety of applications from 
flat sheet stock to automobile bodies. 
These resins are molded by a variety 
of techniques, including contact, bag, 
vacuum-injection, and matched-die 
methods. Several different fillers 
can be used, but the more common 
ones are glass mat and glass roving. 
Colors, fillers, etc., may be added to 
the resin before impregnation. 

The cure of the laminate varies 
with the type of filler and resin. 
The conventional general purpose- 
polyester resins may be satisfac- 
torily cured in 4 min. at 230° F. A 
faster cure may be obtained at 
higher temperature, but better lami- 
nates and better product control are 
obtained if the cure temperature is 
not too high. 


Continuous Laminating 

Sheet stock produced by the con- 
tinuous method may be manufac- 
tured with paper, glass cloth, or 
other suitable reinforcement. The 
important requirement is that the 
resin be capable of curing with no 
pressure. 

In this method, one or more rolls 
of the filler web, according to the 
desired sheet thickness, are mounted 
in such a way that they can be fed 
through tanks containing the resin. 
Combining of the individual webs 
or plies into a laminate takes place 
at two rolls mounted one above the 
other and equipped for adjustment 
to varying thicknesses. As the indi- 


Laminating 


vidual webs combine, carrier webs 
of cellophane or coated paper, fed 
from nearby let-off rolls, join the 
assembly as top and bottom surface 
coverings. The carrier webs serve 
as carriers for the assembly, mini- 
mize volatilization of the monomer, 
exclude cure-inhibiting air, and im- 
part a surface finish to the curing 
laminate. The curing section of the 
laminating machine is usually a tex- 
tile tenter frame which carries the 
laminate assembly through ovens. 
Carrier sheet 
plished by wind-up rolls. 


removal is accom- 

The continuous process is being 
used in the manufacture of deco- 
rative laminates, motor slot insula- 
tion, aircraft wing liners, and photo 
template drawing stock. 

The advantages of a continuous 
machine are many; these include 
high production volume, economical 
operation, and flexibility of sheet 
length. There are also some disad- 
vantages; the operation is limited to 
polyester resins, the process is un- 
economical for low volume, and the 
laminates are limited to thin sheets. 


Decorative Laminates 
Modern homes, schools, office 
buildings, stores, theaters, hotels, 
trains, and ships use increasing vol- 
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umes of decorative laminates. The 
resins employed may be either mela- 
mine or polyester. The melamine 
laminates are produced by the con- 
ventional high pressure techniques 
and the polyester laminates by the 
low pressure or continuous methods. 
The laminates are employed for 
such applications as table tops, wall 
panels, doors, furniture, and orna- 
mental signs. These products are 
noted for their attractive colors and 
patterns, and for their resistance to 
wear and normal abuse. 


References 


Consult the Subject Index and Di- 
rectory Index for additional infor- 
mation on laminating. See also the 
Low Pressure Laminating Resins 
Chart for information on resin prop- 
erties and trade names. 

“Automatic machining of lam- 
inates,” Moprern Ptastics 30, 119 
(Oct. 1952). 

“Fabrication of decorative lam- 
inates,” Brit. Plastics 25, 90 (Mar. 
1952). 

“Blanking of laminates,” by E. 
Mills, Brit. Plastics 23, 196 (Dec. 
1950). 

“Continuous lamination of rein- 
forced plastics,” by S. M. Cash, SPE 
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Ten-opening hydraulic press being loaded with stacks of lay-ups for the production 
of high-pressure laminate sheets. The layers of impregnated filler are then subjected 
to heat and pressure. The press is cooled before the sheets are removed 
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MODERN PACKAGING 


S 


4 PACKAGING 


if you make 


plastics products, 


dont you 
have to package 


them, too? 


The problems of efficient, sales-stimulating packaging for 
plastics products are a far cry from the usual run of manufac- 
turing hurdles. Very often a successful package—or the lack of 
one—determines the “make” or “break” of what you produce. 


Where in the world can you find out about the varied aspects 
of packaging? How can you keep up-to-date on changing 
packaging techniques? Where can you discover the essentials 
that decide what is and what isn’t good packaging practice? 
Where shall you go for information about the numerous prod- 
ucts and services offered to packagers? 

These questions have one easy answer: MopERN PACKAGING 
Magazine. Each month Mopern Packacinc brings its readers 
comprehensive coverage of the entire packaging field. In its 
pages is the pertinent information you must have for the in- 
telligent management of your product’s packaging. Case his- 
tories and feature articles provide the background and know- 
how that should have a strong bearing on your packaging 
decisions. 

A one year subscription to MoperNn Packacinc includes the 
authoritative Mopern Packacinc ENcycuLopepta IssvE, too. 


United States and Canada ....$ 6 per year 
Pan-America $ 8 per year 
Other countries $12 per year 


Make all payments to the order of 


MODERN 
PACKAGING 


A BRESKIN PUBLICATION 
575 MADISON AVENUE, NEW YORK 22, N. ¥. 


MOOBARN PROMAGING 
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‘Westinghouse 


nolded shapes 
laminated sheets 
structural forms 


EASY ANSWERS 
TO INDUSTRY’S 
FOUGHEST JOBS 


Today, more and more industries are turn- 
ing to Micarta for the easiest answers to 
their toughest plastic forming and machin- 
ing problems. For this heavy-duty, thermo- 
setting Westinghouse plastic is easier to 
handle, easier to process . . . and harder 
to beat when it comes to versatility. Avail- 
able in molded shapes, laminated sheets 
and structural forms. Micarta can be 
quickly fabricated with ordinary machine 
tools, yet it saves weight, resists cold, heat 
and the elements with the approximate 
ease of the lightest and toughest metals 
available. 





Resists Compression—Pound for pound, Micarta exceeds the strength 
of structural steel. It absorbs impact and withstands the severest 
shocks in service. 


Resists Moisture and Corrosion—Micarta is not subject to excessive 
swelling or warping. When used as bearings, best lubricant is water. 
Unaffected by acids and alkalis up to 10 percent concentration. 


Resists Cold and Heat—Micarta can be applied within a temperature 
range of minus 80°C up to plus 100°C. Grades available for use at 
temperatures up to 200°C. Below zero temperatures actually increase 
its tensile strength, higher temperatures increase its impact strength. 


Withstands Vibration, Reduces Noise—Absorbs severe vibration and 
“cushions” repeated shocks without deterioration. Deadens noise be- 
cause it dampens and absorbs vibrations. 


Reduces Weight—Weighs one-half as much as aluminum. Average 
density, .05 pounds per cubic inch. Being uniform, it assures smooth, 
even wear. 


MACHINING DATA 


Micarta grades are available 

for either hot or cold punching. 

Dies must be kept sharp to obtain best 
results. Minimum clearance between indi- 
vidual punchings and between punchings 
i edge of Micarta plate should be three 
times the thickness of the plate. Dies may 
jesigned as those used for punching 
metal except smaller clearance between 
ch and die should be allowed. Size of 

ch should be .001” larger than desired 

e as diameter shrinks wher punch is 
ved. Micarta can be preheated in 

m or electric ovens for hot punching. 


STAMPIN AND ENGRAY ‘ 
ace should be smooth. Sanding is 
times necessary. Compression presses 
heated dies give best stamping re- 
Standard engraving machines and 
give satisfactory engraving results. 


IN 


Circular saws can be used for straight or 
angular sawing. Blades should have 100 
to 200 teeth, 12 to 16 inches in diameter, 
hollow ground and without set, operating 
at 2000 to 3000 rpm. Ordinary band saws 
can be used for sawing blanks from plate 
stock. Blades should have 4 to 7 teeth per 
inch, some set, and operating speed should 
be approximately 3000 feet per minute. 


np " ThA 
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Use standard drills with lips 

backed off to provide plenty of 
clearance. Drill should be lifted from work 
frequently to prevent dulling. Diameter of 
drill should be .002” larger than specified 
diameter of hole. Tapping for standard 
screw should be done with a standard 
metal tap if tight fit is desired. Metal 
inserts should be used if the thread is to 
be used frequently. 


The following machining suggestions are ap- 
plicable to both Laminated and Molded Micarta. 


Ordinary high-speed tool steel should be 
used for finishing all grades. High speed 
tool steel is not necessary for roughing. 
About .010” stock should be left for 
finishing. 


Standard threading methods are satisfac- 
tory for all but 60° threads. For 60° 
threads it is advisable to swing the com- 
pound rest on the lathe to a 30° angle. 
Milling may be done with standard tools 
at speeds and feeds used for bronze and 
soft steel. Standard polishing rouge on a 
rag wheel gives satisfactory buffing 
results. 


kK 


Micarta can be sheared with 
shears suitable for thin metal. 
Knife blades should be kept sharp. 


WESTINGHOUSE 











(Wy) * 
Westinghouse Mm Cd ‘act 
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characteristics 
material 


applications 








High tensile, flexural, and compressive strength, 
avoid applications and machining operations 
which introduce splitting stresses. Fair electrical; 
should be used with discretion when exposed to 
humid conditions. 
Absorbent MIL-P-3115 | Good general electrical properties in both dry 
Paper PBG and fairly humid conditions. Intermediate me- 
chanical strength; better resistance to splitting 
stresses than 213 or 423. 
-- ——++-— + —___— - +—_—_—_— — 
Absorbent XXX MIL-P-3115 Electrical applications of primary importance, 
Paper PBE humid conditions, good dimensional stability, 
best resistance to splitting stresses of the paper 
base grades. 


Absorbent Intricate punchings; Moisture resistance, elect. 
Paper properties intermediate between Grade 213 and 
219. 


Absorbent Cold punching and shearings, more flexible and 
Paper higher cold flow than Grades 222 or 432. 


Absorbent Better than GR 219 in electrical and moisture 
Paper resisting properties and more suitable for hot 
punching. 

x 


Absorbent MIL-P-3115 Better in electrical properties than XXP and more 
Paper PBE P suitable for hot punching. Intermediate between 
XXP and XX in punching properties. 


Fine MIL-P-15035 | Primarily mechanical; appearance; strength in 
Weave Fab. FBI punching 


Fine MIL-P-15035 | Machining qualities; mechanical and electrical 
Weave Fab FBE applications; moisture resistant; toughness; radio 
frequency; low power-factor work; appearance. 


Coarse MIL-P-15035 | Mechanical properties of primary importance— 
Weave Fab. FBM especially impact strength. 


Coarse Low moisture absorption; toughness; fair dimen- 
Weave Fab. sional stability. 


Med. Weave MIL-P-15035 | Low voltage, low frequency electrical perform- 
Fabric FBG ance impact strength less than Grade 262. 


_ ~~ + 


Asbestos Heat resistance (125° C); mechanical and elec- 
Paper trical strength; fair impact strength. 


Asbestos Heat resistance (125° C) and mechanical strength; 
Fabric heat impact strength. 


Fiberglas MIL-P-15037 | Fire resistant melamine resin. Fiberglas cloth. 
Cloth GMG 


Glass MIL-P-997 Continuous filament type glass cloth, silicone 
Silicone GSG resin binder. Very good electrical properties 
under humid conditions. Excellent heat and arc 
resistance. 


Glass MIL-P-997 Staple fiber type glass cloth, silicone resin 
Silicone GSG binder. Extremely good dielectric loss and insu- 
lation resistance properties under dry conditions. 


Fine Low moisture absorption: dimensionai stabilit 
Weave Fab. acid, alkali r t ; good comp ion strength. 
1 pases re ae 
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Low voltage insulation, less than 600 
volts, work table tops, insulating 
washers 


Satisiactery for 5000 volt panes in 
sulation, switch board panels; bar- 
riers, relay and switch bases. 


Satisfactory for 7500 volt ground 
insulation, communication equipment 
panels coil supports, radio and tele 
vision parts; switch plates; coil 
forms; terminal boards. 

Radio tube sockets; terminal strips; 
washers. 


Component parts for radio receivers 
and other electronic equipment. 


Punchings for component parts of 
electronic equipment. 


This grade is recommended for appli- 
cation requiring high insulation re- 
sistance and low dielectric losses 
under severe humidity conditions. 

dncesasiahetpenamaieiiteteatcteitieinimimenetilie 
Fine tooth gears; aircraft fair-leads; 
radio parts. 


- — a 


Marine relay bases; terminal boards; 
radio parts. 


Gears; pinions. 


Paper mill doctor blades; pump 
valves; piston and packing rings; 
Marine bearings 





Marine switchboard panels; small 
gears and pinions; radio parts 


Transformer coil spacers; armature 
slot wedges; furnaces; rail insulation. 
Armature wedges in uibaien and mill 
motors; insulation. 

Navy switchboards, jane mounting 
channels, angles. 





Meets Class H insulation require- 
ments. 





With tentative maximum hot spot tem- 
perature of Cc. 


Pneumatic pistons; wet chlorine gas 
tubing systems; ball retainers. 





Chemical system valve bodies, plat- 





Medium Low moisture absorption; ois di 
Weave Fab. bility resists acids, alkalis. 


a 


Med. Weave General-purpose light duty: self-lub; graphite 
Fabric filled; low coefficiency of friction. 


ing barrels; suction box covers. 
saineainnpiaaniiael ineinnenel 


Textile mill equipment bearings; pis- 
ton; ; packing rings. 








4 a 
Med. Weave Forming structural shapes from completely cured 
Fabric flat sheets. 




















Ammunition feed chutes, trim tab fair- 
ings, air ducts, cowlings box covers, 
fuselage tail wheel housings. 











X tabular values are average except where as 
N—natural color micarta B— black micarta 

© Gov't specs apply only to the natural colored grades. 
33B4 Bureau of Ships Specification 
We furnish molded parts that meet Spec. MIL-P-14. 


Superseded Spec. JAN-P-14 and Air Force 32212-A all types and grades. 


micarta 








Min. dielectric flex 
strength P . 
ower 


(% in- (load strength | elasticity trength strength (short time 

crease in in Ibs.) (ibs. per | (tension PS! (Ibs. per trod Som method at 0 

weight) coecimen | sq. in.) + 106) sq. in.) method v/su.) cycles) 
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MOLDING DATA 
et AEE a 


Westinghouse Micarta Specialists are on instant call to help you find the answer 
to your plastic problem. Westinghouse is also fully equipped to do all types of 
Micarta machining and fabricating . . . often at lower cost than possible in 
your own plant. For complete information on both of these services write 


EN | N E E RI N G S E RV I Cc E Westinghouse Electric Corporation, P. O. Box 868, Pittsburgh 30, Pennsylvania. 



































Recommended Mold: 


Mold selection depends upon the nature of 
product—properties required, dimensional accu: 
etc. Any one of the four shown below is accep 
for its specific job. 


by 
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PREHEATED PRESSURE 
CHAMBER 


MATERIAL mo 


POSITIVE—-Pressure exerted on TRANSFER— Pressure not exerted FLASH—-Excess expelled through FILLER PLATE—-Modified for 
whole area of piece, with no on whole area of piece. In a parting line between mold flash mold. Permits loa j pos 
excess expelling allowance stead, charge is forced through members. Normally uses a pre without preforming. Ex 
Semi-positive type with bleed small orifice into cavity—cor formed or briquetted charge. expelled or flashed off as ir al 
er openings provides for dis responding to familiar injec flash type 
charge of overflows tion molding 








AIRCRAFT—Pulleys, antenna A 
masts, tion chutes, data I 


se 





RECOMMENDED “444” MOLDS 


MOLD FOR DRAWING a 
ANGLE MOLD = OND BOTTOM SHAPES CHANNEL MO 


alls as 


MOLD FOR DRAWING 














CHANNEL MOLD FOR IN A CYLINDRICAL FLAT 
FORMING LEGS LESS BOTTOM SHAPE DOUBLE 
THAN 90° ACTING HYDRAULIC PRESS 13 
2G 
, ay 
WESTINGHOUSE ELECTRIC CORPORATION 
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MICARTA DIVISION TRAFFORD, PA. 
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Mo'ding Reinforced Plastics 


“KER,! P. LEVY,! R. STEINMAN,” 
and S$. S$. OLEESKY® 

ire a relatively large num- 
techniques and fabrication 
is used in the molding of 
1 plastics. In choosing a 

ppropriate to the part un- 
nsideration, the designer or 

r must consider a great num- 

f variables. For example, a pro- 

| part must have certain physi- 
properties. Consequently, the 
hoice of materials is generally dic- 
tated by the requirements for 
strength, heat resistance, weight 
an item is obviously a controlling 
factor in the sales potential. Thus, 
mold costs must be amortizable in a 
given run without raising the piece 
cost beyond economic practicability. 
Dimensional tolerances are not in- 
frequently rigid. Special mold de- 
signs are indicated in this instance. 

It is only with a knowledge of all 
possible techniques that the designer 
or engineer can choose proper tool- 
ing and specify correct processes. 
True, there may be certain condi- 
tions under which the choice appears 
to be vague, but a careful engineer- 
ing and cost analysis will almost 
invariably show a particular tech- 
nique to be most economical. 

The molding methods in general 
use for reinforced plastics are as 
1) contact molding, 2) bag 
molding, 3) vacuum and pressure 
impregnation, and 4) matched metal 
tool molding. A general description 
of each of these processes will serve 
to indicate its potentialities and its 
mitations. 


follows 


Contact Molding 

As the name implies, contact 
molding involves the fabrication of 
reinforced plastics parts without the 
use of pressure. It may involve the 
application of heat or may be done 
at room temperature. This procedure 
is usually applicable to large-area 
moldings, such as automobile bod- 
les, reinforved plastics boats, and 
prototype moldings of large size. 

In contact molding operations, a 


Molding Reinforced Plastics 


cavity (female) mold is generally 
used. The reinforcing material, 
usually glass mat, chopped fibers, or 
woven cloth, either pre-impregnated 
or dry, is laid into the mold. If dry, 
the impregnating resin is applied 
with brush, spatula, or spray gun to 
insure uniform and complete wet- 
ting of the reinforcing material. 
Contact between the layers is in- 
sured by rolling or working out en- 
trapped air by hand, and the mass 


COURTESY ZENITH PLASTICS CO. 


Applying glass fabric to male die 
preparatory to vacuum bag molding 


is permitted to cure, either with 
room-temperature catalysts or by 
the application of limited heat. 

The molds used in contact molding 
are usually of a relatively inexpen- 
sive type. They may be of plaster, 
cast phenolic, wood, sheet metal, or 
reinforced plastics. In any event, 
they are not usually designed for 
extended use, and the dimensional 
tolerances are not within the range 
of those considered highly accurate. 


Bag Molding 

A method of producing reinforced 
plastics parts that has gained wide 
use is that of bag molding. The pro- 
cedure followed in this technique is 
similar to that utilized in the con- 
tact molding previously described. 
However, more intimate contact be- 
tween the layers of the laminate is 
obtained by the use of a flexible bag. 


This process permits the fabrication 
of parts with complex contours of 
unusual shapes, where matched tool- 
ing would be ifmpractical and where 
contact molding would not guaran- 
tee conformance to mold surfaces. 

The bag used to provide contact 
pressure may be a vinyl] film, rub- 
ber, polyvinyl alcohol, or any similar 
impermeable, flexible sheet. It is 
normally tailored to the approximate 
shape of the mold. After completion 
of the part layup, as described under 
Contact Molding, the bag is laid over 
the wet reinforcement and edge- 
sealed to the mold. This may be 
done in one of several ways. Ring 
clamps, caulking compounds, etc., 
may be used to provide an airtight 
closure around the entire periphery 
of the bag. Pressure on the bag may 
be obtained in one of three ways: 1) 
evacuation of air from the inside, 
permitting atmospheric pressure to 
exert an external force over the en- 
tire bag area; 2) application of pres- 
sure to the outside of the bag, as in 
an autoclave or pressure chamber; 
or 3) a combination of vacuum and 
pressure. The choice of method will 
be dictated by the amount of pres- 
sure required or desired for curing 
the part. 

The bag molding method is espe- 
cially adapted to the production of 
void-free parts, since the laminate 
may be observed through the trans- 
parent bag while the excess of resin 
is being squeezed out, removing with 
it the entrapped air. 

In the bag molding process, a 
separating agent, such as cellophane, 
should be placed between the bag 
and the part. “Bleeder” strips of 
burlap, felt, or industrial mat are 
positioned within the bag te permit 
a flow of air to the exhaust ports 
without creating air locks or 
“bridges,” which would create an 
area of little or no pressure with a 


consequent lack of interlaminar 
bond. 

A variation of the bag molding 
technique frequently used is the 
“breakaway” or “washout.” A_typi- 
cal example of a part produced by 
this method is an air duct, which 
may be of rectangular shape with 
complex bends and/or tapering sec- 
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Matched metal die molding set-up (background), with molded parts in foreground 


tions. Obviously, such a shape can- 
not be integrally produced in a fe- 
male mold by the bag method. Re- 
moving the cured part from a male 
mandrel would normally be impos- 
sible. Hence, the “breakaway” or 
“washout” is indicated. An expend- 
able mold of plaster or low-melting 
alloy is fabricated. The impregnated 
reinforcing material is wrapped 
around the mold, and the entire 
assembly is placed in a vacuum bag. 
After cure, the part is removed from 
the bag and the plaster is broken 
away or the alloy melted and 
washed out, leaving the required 
shape. 


Vacuum Impregnation 

For the production of parts by this 
technique, matched tooling is re- 
quired. Since high pressures are not 
normally used, the male and female 
molds may be made of cast phenolic 
resins, glass-reinforced plastics, or 
metal. The tools should be designed 
with resin troughs or reservoirs at 
their lowest point. Air outlets are 
designed at the highest point on the 
tools. 

In practice, the mold is prepared 
for use by cleaning and careful ap- 
plication of a good mold release 
agent. This is probably the most im- 
portant step in the entire procedure, 
since resin flow through the mold 
will wash away a poorly applied 
parting compound. 
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The dry reinforcing fabric or mat 
is now placed in the mold as re- 
quired and the male-female parts 
are brought together. Next, the 
properly prepared and activated 
resin is poured into the trough or 
reservoir, and a vacuum is applied to 
the ports at the top of the mold. 
Alternately, if the reservoir is 
sealed, it may be pressurized and 
the upper ports left open. In either 
case, the pressure head causes the 
resin to rise in the mold, impregnat- 
ing the reinforcing material and 
forcing the air out of the exhaust 
ports. Close control of resin gel time, 
viscosity, etc. is required to assure 
complete impregnation before solidi- 
fication and polymerization of the 
impregnant. 

In general, the final resin content 
of reinforced plastics parts produced 
by vacuum or pressure impregna- 
tion is somewhat higher than by 
wet-layup techniques. However, 
many large items, such as boats, 
landing craft, engine containers, and 
the like, have been satisfactorily 
produced using this method. 


Matched Metal Tooling 

Where a high rate of production 
must be maintained, with close tol- 
erances held consistently, none of 
the previous methods of fabrication 
is adequate. For this, only matched 
metal tooling will suffice. 

Machined or cast mating molds 


are fabricated to the tol 
quired. The molds may | 
the “open-flash” type or 
positive shear” type, 7 
generally of aluminum, } 
steel, has no positive clo 
although adequate pres: 
plied to the molded part, the edges 
are left untrimmed and require fin. 
ishing operations after n olding. The 
second type consists of matched steel 
or Meehanite tools with a hardened 
shear edge. This combination pro- 
duces a molded piece that requires 
a minimum of finishing trim o; 
clean-up. 

In matched-die molding, the ma- 
terials of fabrication can be classi- 
fied into four groups, 1) wet layup 
2) preform, 3) preimpregnated 
sheet, and 4) premix compound, 

Wet layup of woven fabric or mat 
—The reinforcing material is im- 
pregnated outside the mold and 
placed into the cavity while wet 
The mold is closed, heat and pres- 
sure are applied, and the part is 
cured. In mat molding, the molds 
are frequently kept hot, and a rela- 
tively rapid cycle is used. Where 
fabrics are used, it is often neces- 
sary to start with cool molds to per- 
mit tailoring and fitting before gela- 
tion of the resin. 

Preform molding—In this _tech- 
nique, chopped glass fibers are col- 
lected on a screen formed to the 
shape of the desired part. Usually 
the fibers are collected in a cham- 
ber with the preform screen being 
rotated on a_ turntable through 
which air is drawn. An emulsified 
resin is added to the fibers as a 
binder to hold them in place during 
subsequent handling. After heat- 
curing of the binder, the glass pre- 
form is stripped from the screen and 
placed in the mold. At this point, a 
measured amount of catalyzed 
(and, if desired, pigmented or filled) 
resin is poured into the mold. The 
halves are then closed and the cure 
cycle accomplished, usually in from 
1 to 10 min., depending on part size 
and thickness. Typical production 
parts are chairs, housings, bathroom 
accessories, and safety hats. 

Pre-impregnated sheet molding— 
This method of production is similar 
to the wet layup described above. 
However, instead of using a dry re- 
inforcement and subsequently add- 
ing resin, the part is tailored from a 
pre-impregnated fabric or rolled 

(To page 733) 


neces re. 
f either 
“semi. 
former, 
‘Site, or 
So that 
is ap- 


Laminates and Reinforced Plastics 





-f - DF X ... Pioneer in Custom-Molded Fibre-Glass 
a | INVITES RESEARCH, DEVELOPMENT 


) that 
3 ap- 
edges AN () = 
 fin- 
The 
lened . 
pro- 
—s ew Fibre-Glass Bottle for storage 
f liquid or gas at high pressure 
me withstands rugged shatterproof test 
ass 
ay Uy A new Apex Fibre-Glass Bottle, shown at the right, is light 
nated in weight, yet so strong and shatterproof that a 50-caliber 
. armor-piercing shell fired from a distance of 50 yards 
‘ mat scored only minimal damage! Made from continuous wind- 
im. ings of Fibre-Glass and developed originally for military 
ond use, this unique container offers extensive possibilities in 
i many commercial applications — wherever liquid or gas 
‘ must be stored at high pressure. 
ores- 
rt is Apex has the experience and facilities to produce a wide 
r0lds variety of large-size Fibre-Glass pieces . . . using pre-forms, 
rela- mat or glass cloth on low pressure matched metal molds, 
“- for tubs, cases and containers; tubes, tanks, spheres. And, 
hin. in many cases, the conversion to Fibre-Glass results in 


tremendous savings in reduced assembly time, materials, 


— materials handling and weight! SPECIFICATIONS 


zela- 
Perhaps Apex Fibre-Glass holds the answer to your pro- i; anne tr psi ae 
tr ‘ é : , .  - 5,000 psi 
= duction problems. Write today for information on our BURST PRESSURE |. 6.667 psi a 
aol comprehensive services. GUNFIRE AND BURST 
... Shatterproof | INTERNAL a ; 
ie : ENDURANCE (room temp.) ee cu. in (approx.) 
m Some Apex Custom-Molded Fibre-Glass Parts: sr 10.000 cycles | WEIGHT (empty) 16 Ibs. (approx.) 
ually emt rs. RE oo ' FIBRE-GLASS CONTENT . . . 17,000 miles of filament 


lam- 


eing : el NOTE: The specifications above cover one of the Apex Fibre- 
Ing Glass Bottles now in production and are offered as an indication 


ough tele of the performance obtainable from this type of container. 
ified 1 allen aS alsa: 2 sis. lg 
ALL-PURPOSE TANK—7" I.D. x 48" long, 150 pounds per square inch 


.. operating pressure, recycling 300,000 times. 
eat- 
pre- 
and 
nt, a 
yzed 
led) 
The 
cure 
- OUTER SHELL of Apex INNER SHELL for the BALANCE RING—Machined ALL-PURPOSE TUB—24"x TUBING — From 6” diameter to 12” 
Spiral Tub Agitator, same Tub Agitator. and assembled; used in 177%" x 1714"; can be diameter, up to 8 long. Excellent 
size 23%" 0.D. x 99%” bigh. self-balancing type auto- madeinlargeorsmall sizes. energy absorption with low modulus 
tion matic washers. and light weight. 
‘oor 
THE APEX ELECTRICAL MFG. CO. Fisre-Giass MOLDING DIVISION 
_ 1070 EAST 152ND STREET PHONE: ULSTER 1-4200 CLEVELAND 10, OHIO 
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GoOoD MACHINABILITY is a charac- 
teristic of all Formica heat resist- 
ing grades. For example, 16 
rectangular sections are punched 
(two at a time) from this 14" thick 
sheet of Formica FF-55. Most 
Formica grades are available in 
sheet, tube, rod and molded form. 


( new Formica G-54 spacer bars 


and barrier sheets 
/ help reduce size and weight of the new 
Moloney class H sealed dry type transformer 


._ =I | breaks t 
formict al te arrier | 


... now brings Formica’s outstanding properties 
to products and processes requiring maximum heat resistance. 


FORMICA SLOT WEDGES for motors and 
generator armatures operate con- 
tinuously at 482° F.... are molded 
for greater accuracy and strength. 











Formica engineering is steadily 
raising the operating temperature ceil- 
ing for laminated plastics. Thus For- 
mica’s versatile electrical, chemical and 
mechanical properties are always ready 
for every new industrial front. 


Formica’s research in this field has 
produced many remarkable new grades 


such as G-54, which has helped improve 
the performance of air- and nitrogen- 
cooled transformers, and to reduce their 
size and weight. Equally significant 
contributions have been made by 
Formica glass base grades that function 
perfectly up to 482 ° F. and the asbestos 
grades that perform well between 
300-325 ° F. 


Among the grades Formica has 
developed for use in high temperature 
applications there is undoubtedly one 
that will solve your problem. tf not, 
Formica’s vast research in this field can 
be put to work to create a special new 
grade for you. For further information 
write Formica today . . . use convenient 
coupon below. 


THE FORMICA COMPANY, 4621SPRING GROVE AVENUE, CINCINNATI 32, OHIO, USA. 
Please send me data sheets on the Formica grades checked below for?#* 








NEW COPPER CLAD SHEET (F F-91 for 
printed circuitry) withstands 500° F. 
soldering temperature, and operates 
successfully and continuously at 
360° F. 





high temperature applications: 
[) G-6 (482°F.) [) FF-33 (350° F) 
( G-7-1 (482° F.) [) AA (325° F.) 

G-54 (482° F.) () AA-39 (325° F.) 


FF-91(360°F.) CJA (300° F.) 


(0 Have representative call to discuss our problem CITY 


(1) FF-10 (300° F.) 


NAME 





carla COMPANY 





FF-55 (300° F.) 
STREET 





STATE 














» GLASTIC — A SUPERIOR FIBER GLASS POLYESTER « 
Flat Sheet, Standard Shapes or Custom Molded Parts 


informed Design and 
Production for Electrical 
and Structural Applications 
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Write for our Bulletin X-54. 


Illustrated above are 
typical parts, some 
of them difficult, 
which are punched 
or machined with 
ease and profit from 
Glastic reinforced 
polyester sheet. 


greater 


shrinking 
lat sheet is readily 


GLASTIC “MM” vS- PHENOLIC “CE 


PRICE 
$.06 vs. $1.25 
MOISTURE wor MORE FOR MORE 
RESISTA 
2% vs. 1 
iMPACT 
1z0D 
15 vs. § 
HEAT 
RESIS TANCE : 


LEK efter 200 bre © 
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MORE FOR LESS! 
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000 vs. 6000 
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RESISTANCE 


ond 120 vs. 5 
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Thicknesses—.010” to 1-3/4”: sheets—24 x 36”, 72 x 36”. 


THE GLASTIC CORPORATION 


1823-M East 40th St. Cleveland 3, Ohio 


Glass Reinforced Plastic 


your 


ALKYD POLYESTER 





b bests always been a lively market for used plastics 

processing equipment. At this moment, it is proba- 
bly more active than at any time since 1950. One of 
the prime movers of this “second hand—first quality” 
machinery is the Classified Advertising Department 
of Modern Plastics. 


Classified” rates, for either buyers or sellers, are 
reasonable. For complete information and rates, 
to us, or refer to the “classified” section itself, 
y issue of MopERN PLastTIcs 


Classified Advertising Department 


MODERN PLASTICS 


575 Madison Avenue New York 22, N.Y. 


REINFORCED 
id ©) | ee 


Molded to Your Specifications 


A new plant... with the most modern 
equipment ... an experienced staff of 
engineers and molders stand ready to 
assist you. 

Write us about custom molding your 
product on a volume, low-cost basis . . . 
in matched metal molds. Prompt at- 
tention shall be given to all requests 
for quotations. 

Let Plastic Products Corporation help 
you to design your product for the 
effective utilization of fiber glass rein- 
forced plastics. 


, 


3062. PC 
-___ 


PLASTIC PRODUCTS CORPORATION 


P. ©. Box 857-A Cleveland 22, Ohio 
PLANT: AURORA ROAD + BEDFORD HEIGHTS, OHIO 
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FABRICON 


ENOPREG—Phenolic impregnated papers, cot- 

ton and glass fabrics for all grades of N.E.M.A. 
industrial grade laminates, molded parts, helmets, 
tubes, gears, filter media, tubular glass fishing rods, 
and many other specialized applications. 
PHENOPREG LP—Polyester impregnated glass 
fabric and mat for low pressure molding of air- 
craft parts and tools, or other applications where 
high strength, light weight and ease of forming are 
required. 
PHENOPREG MB—Melamine resin impregnated 
patterns, solid colors and overlay patterns for 
decorative laminating. Complete range of patterns 
and colors and special overlays available. 


FABRICON 





PHENOPREG 





FABRICON 


PHENOPREG FABRIC 





PHENOPREG RP — Dially! phthalate impregnat ) 
decorative papers for direct surfacing to p 
wood and hardboard core materials. 

CUSTOM MOLDED FIBERGLASS-REINFORCED 
PLASTICS — Our completely equipped custo 
molding department is at your service to produc 
glass-reinforced polyester parts. Such parts off 
you: e Light weight e Excellent strength characte; 
istics @ Ease of cleaning e Brilliant, permanen 
molded-in colors e High corrosion resistanc 
e Ability to withstand temperature extremes 
e Choice of textures e Heavier design of cross sec 
tions when needed. Take advantage of our extensive 
background in research, product design, tooling and 
production. Regardless of the size or shape of the 
molding you require, we can produce it for you. 
Send parts, prints, or details of your problem for 
prompt engineering recommendations and a firm 
quotation, without obligation to you. 
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FABRICON pnopvcrs, xc. 
FABRIC peo 
J. [idl : 


Main Office: 1729 West Pleasant Ave., River Rouge 18, Michigan 
Manufacturing Plants: River Rouge, Los Angeles 
Sales Offices: New York, Chicago : 
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FABRICON - 


Canadian Representative: Plastic Supply Co., Montreal and Toronto 
PHENOPREG - ~~ 














Custom Molding? 


depend on HERBLIN 


Specializing in fiber glass molding...one 
of the nation’s largest fabricators of fiber glass 
boats. 


Your most exacting molding re- 
quirements are our best opportuni- 
ties to serve. Herblin gives experi- 
enced custom care to your special 
assignments. 


HERBLIN Corporation 


EXPERIENCE - QUALITY - SERVICE 


37 Orchard Beach Blvd., Port Washington, N. Y. 





the only SURE mold 
Bias caw Fe: 
~," 


Bomb 


Aulits 


SELF-DISPENSING 
CRYSTAL CLEAR 
AEROSOL FOG! 


used by the biggest molders. 

used by the best molders. 

used by the most molders. 

is the original mold lubricant. 

is the least expensive in use. 

is a patented product. 

is imitated but never duplicated. 
Bomb-Lube is a guaranteed product 
sold only by Price-Driscoll . . . 


saving you shipping time and middle- 
man costs. 


| PRICE-DRISCOLL 


520 Fifth Ave. @ New York 36, N.Y 
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ased in ready-to-use form 
ely tack-free. Again, the 
oart is tailored and laid into the 
vsld, te mold is closed, and the 
ired to produce a finished 
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and ré 
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Premix compound molding—The 
techniq of using premixes, fre- 
quently known as “gunk molding,” 
‘goop,” and other vernacular terms, 
involves the insertion into the mold 
of a weighed amount of a compound 
made of resin, chopped fibers, and 
filler. If necessary, the material may 
be handled like a paste and spread 
through the mold to provide better 
distribution. 


Recent Developments 

@ Epoxy base, thermosetting, non- 
shrink laminating resins (L-900 and 
L-910, Rezolin, Inc.) for tooling have 
been used by aircraft and automo- 
tive manufacturers for check and 
routing fixtures, drill and assembly 
jigs, master model duplications, 
forming dies, and many other appli- 
cations. The resins possess unsur- 
passed dimensional stability, excel- 
lent metal-bohding qualities, good 
liquid life, and high impact, flexural, 
and compressive strength. 


@ An improved fibrous glass build- 
ing panel (International Glass Corp.) 
contains over 50% fibrous glass, 
which gives it extra strength. It is 
made by cross-laminating long par- 
allel fibers. 


@ A general-purpose glass-rein- 
forced thermosetting molding com- 
pound (Glaskyd 1901, Perrysburg 
Laboratories, Inc.) combines excep- 
tional strength with high speed 
molding cycles. It is supplied in rope 
form coiled on mandrels from which 
accurate charges can be cut and fed 
to a mold manually or automati- 
cally. The outstanding properties of 
this molding material are: strength; 
dimensional stability; good electrical 
properties; excellent surface appear- 
ance; and high heat and chemical 
resistance. Its primary applications 
have been in the automotive, elec- 
tronic, and electrical industries. 


@ A process has been developed for 
the production of low-cost sprayed 
metal molds (Metalmold Forming 
Co.) for use in vacuum forming, 
slush molding, and low-pressure 
laminating. Master models made of 
wood, plastics, glass, plaster of paris, 


Molding Reinforced Plastics 


or wax can be used. Detail of de- 
sign in the resulting mold cavity de- 
pends only upon the finish of the 
master model. No touch-up work is 
required on the finished mold. 


@ Glass cloth or mat impregnated 
with polyester resin plus catalyst 
produces a low pressure laminating 
material (Sunform, Sun Chemical 
Corp.) which is ready for forming as 
received. It is available in both fire- 
resistant white and regular clear. A 
complete cure in 2 to 5 min. at 250 
to 300° F. is claimed. It can be lami- 
nated with low pressures, even con- 
tact pressure, and is available in the 
complete range of cloths and mats. 


@ Finely divided, precipitated cal- 
cium carbonate fillers for polyester 
resins (Witcarb R, P, and V, Witco 
Chemical Co.) lower the cost of the 
resin mixture and give smoother fin-: 
ishes. Viscosity may be controlled 
to the desired point by choice of 
proper grade of filler. They give 
opacity and allow improved colora- 
tion of the resins. Another property 
of the precipitated calcium carbo- 
nates is their non-abrasiveness. 
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Looking 


for forming tools, jigs, draw dies, fix- 
tures, textile machinery parts, indus- 
trial tables, knife and tool handles, 
musical instruments, architectural 
hardware, electrical equipment parts 
and other applications? 
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PARKWOOD tli- 
EE 


made from selected wood veneers, im- 
pregnated, laminated and compressed 
... is tough, dense, moisture-resistant, 
dimensionally stable and has a low 
co-efficient of friction. 

For details and price list on HI- 
DEN and other PARKWOOD indus- 
trial laminates, write Department H. 


parxwoooAytnllite 
for Beauly 
jor Duty 

PARKWOOD Genuwood 


An abrasion-resistant. and acid-resist- 
ant laminated plastic which more 
than meets NEMA standards. Avail- 
able in genuine natural wood finishes, 
Rotowoods, lovely pastels, smart de- 
signs — including our own exclusive 
patterns. 

In mirror or dull finish, it has a wide 
range of decorative and useful appli- 
cations — counters, work-surfaces, 
table tops, built-in installations, fine 
furniture. There’s a Parkwood Deco- 
rative for almost any surface where 
beauty and duty meet! 


For beautiful Kodachrome Brochure 








Here’s what happens * 
when you marry 


DOUGLAS AIRCOMB and 


CROSS-SECTION of 
boat hull, showing how 
Aircomb is used as filler 
between fibre-glass laminates 
olgehalel-Mlig-luleLismalelislia mellem > fa-1>hilelile) 
bitelielilolsMaiiielti merry 
of float tanks 


~ 


Plastic manufacturers are discovering that Douglas Aircomb in fibre- 
glass and other laminates gives greater strength with lighter weight 
than ever before obtainable — 


in boats... where Aircomb incorporated in the fibre-glass hull struc- 
ture provides both rigidity that makes a stiff boat without bulkheading, 
and a flotation factor which takes the place of air tanks and thus 
increases space available for cargo or gear. 


in tooling ...where metal bracing strips can be eliminated because 
Aircomb between fibre-glass has the required stiffness, and is lighter. 


in parts manufacture... for aircraft and many other applications 
where fibre-glass with Aircomb can be held to close tolerances, and 
formed in a variety of complex shapes with a great saving in weight 
and no penalty in strength. 





Engineering and design assistance is available from the Douglas 
Aircomb division for fibre-glass applications in your product. 


TOOLING, 
especially of large fixtures, 
can be accomplished with Aircomb 
between fibre-glass for required 
stiffness with lighter weight. 





AIL RCOM 


TRADE MARK 
A PRODUCT OF DOUGLAS AIRCRAFT COMPANY, INC. 3000 Ocean Park Boulevard, Santa Monica, Californio 


AIRCOMB manufacturing rights in foreign countries are available 


734 





Contented: Diamond Fibe | 


HELPS YOU IMPROVE DESIGN 
HELFS YOU SIMPLIFY PURCHASING 
HELPS YOU SPEED PRODUCTION 


LAMINATED PLASTICS 


DILECTO eee 


\7 

POST-FORMING: Certain Dilecto grades (CF-1, 
XF. GB-SF, MEC-1F) may be formed to special 
shapes by heating and placing in an inexpensive 
cold mold. The thermoelastic properties of these 
Dilecto laminates open many production and 
design opportunities Already widely used by the 
aircraft industry, Post-Forming Dilecto merits full 
investigation by every alert manufacturer. Write 
for complete C-D-F engineering service 


DILECTO ROLLED OR MOLDED TUBING finds 
wide usage in radio and electrical equipment be 
cause of excellent insulating and mechanical 
properties Impregnated paper or fabric is roiled 
on a mandrel between heated pressure rolls, then 
oven baked or press cured in a heaced mold to set 
up the resin. 
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VERSATILE is the word for Dilecto. Sheets, 
tubes, rods, fabricated specialties can be 
furnished rapidly at low cost for difficult jobs 
Write for complete catalog, send us your print is 
for quotation 


tures, 
Aircomb 
red 


weight. 


DILECTO is almost homogencous and has 
been made using the latest advances in resin and 
laminating techniques. It is easily machined 
always uniform in nature a quality 
basic material with many uses 


Dilecto, a laminated phenolic material, meets the need for a non-metallic lightweight 
insulating material that is moisture resistant, good electrically, strong and adaptable to 
all fabricating operations. Some grades have exceptionally high mechanical strength 
tensile, flexural, impact; others have high dielectric strength, high insulation resistance 
high arc resistance and low loss factor 

Dilecto is a laminated material made from a base of cither cellulosic paper; heavy or fine 
weave woven cotton fabric or mat; asbestos paper, woven asbestos fabric or mat; wover 
glass fabric or mat; and is coated with a synthetic resin 

The selection of the proper base material, the proper resin in the correct proportion, is 
C-D-F’s job, but the end user must realize how important it is that he fully understands 
what dividend results can be gained mechanically, and electrically, and from a cost stand 
point, by getting the very best C-D-F material for the project. Here is a brief, yet complete 
listing of Dilecto sheet grades, each one with a combination of proven characteristics built 
into the material for the specific job 


SHEET GRADE CLASSIFICATIONS (Rod and Tubing similar to sheet stock) 


X For mechanical applications wher For chemical and special applica 
electrical properties are secondary tions 

P For punching (paper-based CE and LE For electrical uses requir 
grades ng greater toughness than paper 

XX For electrical applications requiring based grades 

mechanical strength GB For applications requiring heat resis 
For high humidity applications with tance and high mechanical strength 
minimum cold flow For high heat applications 
For mechanical applications requir 
ing fine machining Note 
For mechanical applications requir- 
ing toughness plus impact strength 


Various C-D-F grades, identified 
by numbers affixed to the grade classifica 
tion, are available. Ask for catalog GF-54 


A GOOD SWITCH like this relies on 
dependable electrical insulation. C-D-F sales 
engineers work with the designer, helping 
him get the best materials at the lowest cost 
Why not call us in on your product problem? 


FOR PRINTED CIRCUITS 


The selection of metal clad stock for printed DILECTO Metal Clads— Most pra 

circuit applications depends often upon the tical grade is Dilecto XXXP-26 
stability and uniformity of the core materia! a phenolic paper-based laminate 
C-D-F offers the designer and production with high moisture resistance and 
engineer a working range from low cost excellent electrical properties Iso, 
phenolic stock to a Teflon glass-based laminate ; opper-clad silicone glass fabr 

with resistance to extreme temperatures. Also saminate 

C-D-F can offer higher and better bond TEFLON Meta! Clads—Glass fiber 
strengths because of improved laminating cloth with Du Pont's Teflor 
techniques and the use of the latest bonding 
methods. For complete specifications, sheet 


resir 
Outstanding resistance to high heat 
with low dielectric loss properties 


sizes, write for technical bulletin and samples Write for samples 


CONTINENTAL-DIAMOND FIBRE CO. 





C-D-F IS A BIG, RELIABLE SOURCE FOR MANY 
LOW COST AND HIGH STRENGTH © 


| VULCANIZED FIBRE (plututetatatatetetetatetatetattetetatatatatetats 


FIBRE IS EASILY FABRICATED AND FORMED 


A. Tube, automatic screw machine, turn shoulders, A. 


bh t 
champfer and thread end, thread other. B. Tube gy «SE gen 


Sheet stock, 
stock, shear, punch blank, gang saw notches. C, 


Sheet stock, shear strips, punch blank, mill notches, 


A. Sheet stock, sand, smooth saw, drill, smooth saw punch, B. Sheet 
to shape, radius three corners, gang saw notches. 
B. Sheet stock, band saw rough blanks, form, (long pieces), smooth saw, tap threads, screw ma- 
smooth saw width, length and shape, radius edges, chine, (small pieces) auto. screw machine, thread, 
drill with jig, countersink. knurl, champfer, cut off. C. Tube, smooth saw to 
length, punch twice, countersink. D. Tube, auto- 
matic screw machine, champfer, cut off, punch. 


SHEETS ° TUBES . RODS e RECEPTACLES 








Vulcanized Fibre is a wonderful material if you know where to 
use it and how to buy it. We suggest on many jobs that it’s best 
to do the fabrication and forming in C-D-F’s shops. Why? Be- 
cause C-D-F knows how. Since 1895 the company has put fibre to 
work in everything from buggy axle bushings to metal clad radio 
parts. The handling of thousands of set-ups for high speed, low 
cost production runs gives C-D-F an “experience bank” to draw 
from. Shop supervisors have a wealth of short cuts, little tricks 
that result in lower prices for you. They know the material and 
its peculiarities. 


TOUGH, RESILIENT, STRONG 

How long has it been since you examined the unique properties 
and wide range of C-D-F fibre grades? Vulcanized Fibre is arc 
resistant, mechanically strong, non-corroding, half the weight of 


aluminum. Repeated moistening and drying in forming insignif- 
cantly alters the nature, structure or quality of the fibre 

Since C-D-F has their own paper mill, uniform, quality control 
is made possible. Special grades are more easily developed. 


A BIG, RELIABLE SOURCE 

C-D-F does business with the largest tonnage users of sheet, rod 
and tube fibre in the world. This means good deliveries, good 
prices, reliable products for every new customer. You deal with a 
materials engineer, a C-D-F man who knows how to give you the 
most value in Diamond Vulcanized Fibre. If you want to improve 
design, simplify purchasing, speed production, use Diamond Fibre 
and the facilities of C-D-F. Write for catalog, free test samples, 
or send us your print for quotation. 


MECHANICAL PROPERTIES OF DIAMOND VULCANIZED FIBRE 





Sheet thickness, tube 
wall or rod diameter 





Aa en to 4 
ver 6 


Tensile Strength 


Flexural Strength Up to 4” 


ver 4 


Up to ”" 
Over % to 


All thicknesses or diameters 


Compressive & 
Axial Strengths 





30,000 





15,000 


RODS 


Commercial 


SHEETS TUBES 


Commercial | Bone 





12,000 
11,000 


| 


|| 20,000 








RESIN-IMPREGNATED FIBRE 


Only C-D-F supplies Vulcoid in sheets, tubes, rods, and fabricated 
parts. Made from Diamond Vulcanized Fibre that has been uni- 
formly impregnated with a special resin, Vulcoid is a material 
approved and identified by the Underwriters’ Laboratories as Class 
A Insulation. Natural greenish-tan in color, it is economical, easy 
to machine and punch. Property-wise, Vulcoid is an intermediate 
grade between Commercial Fibre and XX phenolic Dilecto. 


VULCOID 2 SK KK KCK TK Cee 


USES: (requiring arc resistance and mechanical strength)—con- 
tact and connectors panels, knife switch arms and guides, arc 
deflector spacer bushings; (requiring dielectric strength and 
moisture resistance)—electrical fixture insulation, wiring devices, 
plugs, receptacles; (requiring moisture and arc resistat nce)— 
motor and transformer lead Teshings and terminal blocks. 








MODERN PLASTICS THAT HELP INDUSTRIES SAVE MONEY! 


HIGH HEAT INSULATION 


TEFLON 
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OUTSTANDING PROPERTIES 


HEAT RESISTANCE: Due to the non-flammability and high heat 

resistance of Teflon,* it easily meets both Class B and Class H, AIEE 

is for maximum hot spot insulation temperature. Teflon coated 

bric laminates withstand 250°C. continuously and up to 300° C 

ctently. One factor which influences the heat resistance of Teflon 

t there is no apparent degradation from oxygen, which has a 
definite degrading effect on silicone materials 

*Du Pont Trade Mark 


MOISTURE RESISTANCE: A Teflon laminate has practically zero 
water absorption and its electrical properties are little affected after 
ng exposure to high humidity. Teflon is unaffected by fungus and 


DIELECTRIC STRENGTH: The dissipation factor and dielectric 
constant of Teflon laminates are both extremely low over a wide 
frequency range. From 60 to 100 megacycles. the dissipation factor 
range is between .005 to .0005 and the dielectric constant ranges from 
2.8 to 2.5 when measured in a field perpendicular to laminations. As 
corona will slightly degrade Teflon, care should be taken in designing 
parts used at voltages over 2500. Sharp corners, and other contributing 
tactors to corona should be avoided. 


CHEMICAL INERTNESS: Resistant to hot corrosive salts and 


most concentrated acids. Pure Teflon is unaffected by all known chemical 





temperature changes. Not only has it lower moisture absorption than 
any other laminate known, but it tends to repel water . . . retaining 

gh surface insulation resistance properties even under extreme humi- 
dity conditions 


agents, excepting molten alkali metals and, under special conditions, 
fluorine and chlorine trifluoride. Glass supported Teflon, when exposed 
at cut edges, is affected only by those chemicals which attack glass 
Otherwise, its properties remain the same. 


FORMS: C-D-F molds, machines and processes Teflon into the forms 
you nee unsupported or pure Teflon sheets and tapes, fiber glass 
cloth supported sheets and tapes, metal clad stock for printed circuits, 
jiaphragm sheet stock, gaskets, packing, release materials, tubes 


Write now for 8-page Technical Folder T-52 with samples. Call your 
C-D-F sales engineer who will explain C-D-F’s technical and pro- 
duction facilities for providing you with Teflon industry's most 
promising plastic! 





GOOD DIELECTRIC STRENGTH . LOW DIELECTRIC LOSS PROPERTIES 
GOOD MECHANICAL STRENGTH & MOISTURE RESISTANCE 


C-D-F is a dependable source of supply for all of your coil form spiral tubing needs. Uniform, 
high product quality is maintained by rigid standards of manufacture. C-D-F offers you fabricating 
skill, backed by exacting technical and inspection control. A recent C-D-F development is Grade 
5 Constant Torque Tubing for use in coil forms. After the threaded iron tuning core is inserted 
and finally adjusted, you obtain the same stable torque rating. Constant Torque features: exact 
internal threading . . . every thread engaged. 3-point contact with core prevents binding and 
permits positive tuning and re-tuning. Outer surface of tube has no weak spots, no external 
embossing to cause cement leakage. Available in lengths up to 14”’ to take .248"' to .250"’ core 
with 28 threads per inch and also 6-32, 8-32 and 10-32 screw sizes. Write for samples. Grade 5 
Tubing is also custom-fabricated by C-D-F in conventional shapes to accommodate other sizes 
of tuning cores. C-D-F produces spiral tubing in grades to meet most requirements. Use the Grade 


Selector Chart when requesting samples and additional information. Write for folder ST-53 


C-D-F SPIRAL TUBING SELECTOR CHART 











AVAILABLE GRADES 
IMPREGNATED 


t General Electrical and Mechanical Grade. O 

1A Electrical and Mechanical Grade—Special Punching. O 

2 Mild Stapling, Riveting, and Post Forming Quality. O 

2A Intermediate Fabricating and Stapling Quality. O 

3 Severe Stapling, Riveting, and Post Forming Quality ° 

S Constant Torque and Formed-to-Shape Coil Form Tubing. O . 
6 Special for High Humidity Applications ‘ 
6A Extra Hard, High Strength Tubing. O 

7 Soft Varnished Kraft Tubing ae fo 

7A Hard, Rigid Rectongular Tubing. [) [__) 

8 Varnished Diomond Insulotion—Tubing. O 

9 “Defiection Coil” Tubing. O 

10 Larger Size, Heavy Wall Tubing for Mechanical Uses. O 


UNIMPREGNATED 


20 Special Wound in Specified Combinations of kraft paper, fish 
poper, et. OT) LJ 
Plain Kraft Paper Tubing. OC) LC) 
Plain Diamond Insulation Tubing. O 
Plain Chipboard Tubing. O 
Formed and Notched 


© Round v 
© Formed (futed shape) C] Ci] Squore, Rectangular 








.-— = om oe oes MICABOND c— = oe oe oe oe oe 
C-D-F has special know-how, 
extensive plant for producing 
superior mica insulation Only 
the finest mica splittings are 
used; coverage is completely 
leak-proof with improved 
strong binders used. America's 

: largest users of mica products 
rely on C-D-F for uniform, 
high quality Micabond tapes, 

. sheets, segments, tubing, © V' 

rings, slot liners. To build a 

better motor, to get more 

insulation value, specify Mica- 

, . bond. Write for samples, vech- 
+‘ nical aid 











PLASTICS FOR EVERY PURPOSE FROM ONE BIG SOURCE 
THREE HIGH HEAT TAPES 


Ply 


FLEXIBLE INSULATION 


C-D-F SILICONE TAPES for AIEE Class H Electrical Insulatior 
in Varnished Fiberglas cloth and Silicone rubber-coated Fiberglas clot 
to high temperatures. High dielectric strength 


#47 and #52 


Write for Technica 


— 
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C-D-F TAPES OF TEFLON* withstand 500°F. Practically zero water a} 
be . Sold in 100% Teflon film or Teflon glass fabric supported. Used for 
+ field coils, wrapping cables subject to abrasion of undercar blast. \\ n one « 


‘| \) older T-52 with samples > ther 
gi icOh EFLON ycnBom Iie ens aos 


C-D-F MICABOND TAPES are used for insulating motor and generator armature 
the lon 


and field coils. Flexible. Wide range of sizes and backings. Write for Micabond 


Catalog. Call your C-D-F sales engineer (offices in principal cities —he’s a good fiber al 


man to know *Du Pont trademark umbet 


MOLDED INDUSTRIAL PLASTICS 
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SHEETS 

From laminated stock, fabric-based phenolic impregnated Celoron can be furnis} ed ir 
sheets, cut pieces, blanks and rings machined from sheet stock. For gear applications 
idler and spur gears, and cams), it is normally identified by two black lines See 
Dilecto C grades for mechanical applications requiring toughness plus impact strengtt 


MOLDED 
ng ven 
Celoron can be molded to close tolerances for both mechanical and electrical applica- rs the 
tions. Rugged, dimensionally stable, readily machined, Celoron is a dependable ye 
material; remember C-D-F has both the men and equipment to handle ‘“‘big run right a 
molding requirements the otl 
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CELORON 


Celoron of laminated or molded-macerated cotton fabric 
moistur 
In ply 
me tl 


base construction is used extensively for industrial and 


automotive timing gears. Celoron molded-macerated 


cotton fabric or paper is used for many mechanical and 
structural electrical applications. Celoron is unaffected 
by rapid temperature changes, may be used continuously 
at 225 to 250°F 


resistance to heat, oil and water, many chemicals 


It has high impact strength, excellent 
Both 


laminated or molded Celoron is easily machined Colors: Golden mottled brown or black 


veakne 
ibers © 
GEARS 
These geors, pulleys 
and discs are all Celoron 
which finds wide usage 
in textile and printing 
machinery. Build silence 
into your product with 
Celoron gears. Write 
for Celoron catalog with 
horsepower ratings. 9 


INSULATION 
This diese! contact con- 
troller drum assembly 
uses two C-D-F products: 
Celoron drum body, 
drilled and broached 
Diamond Vulcanized 
Fibre between the brass 
contact plate. 
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SALES OFFICES 


OMAHA 3, NEBR. 
110 N. 40th St. 


PHILADELPHIA DISTRICT SALES OFFICE 


ATlantic 6548 Pacific Coast Representative 


MARWOCD LIMITED 
Boulevard 1024W 








BALTIMORE 14, MD. 
3019 Oak Forest Drive 
BIRMINGHAM 1, ALA 
American Life Building 
BOSTON SALES OFFICE 
1245 Hancock St., Quincy 69, Mass 
BUFFALO 3, N.Y 
Ellicott Square Building 
CHICAGO 11, ILL 
1201 Paimolive Building 
CLEVELAND 14, OHIO 
550 Leader Building 
DAYTON 2, OHIO 
221 Third National Building 
DENVER 2, COLO 
Ernest & Cranmer Building 
DETROIT 2, MICH. 
443 New Center Building 
FT. WORTH 7, TEXAS 
3414 Camp Bowie 
HARTFORD SALES OFFICE 
15 Harding St., Wethersfield 9, Conn. 
HOUSTON 4, TEXAS 
3514 Crawford Street 
INDIANAPOLIS 5, IND. 
709 E. 38th Street 
MILWAUKEE 2, WIS. 
828 N. Broadway 
MINNEAPOUS 2, MINN 
610 Plymouth Building 
NEW YORK 17 
290 Madison Ave. 


3-6131 

Granite 2-2150 
Washington 3929 
DElaowore 7-6266 
Cherry 1-5220 
Adams 4291 
AComa 2-2236 
TRinity 5-0335 
Fannin 3339 
Hartford 9-0397 
Capital 5525 
Hickory 9803 

BR 1-2980 
Atlantic 3388 


MUrray Hill 6-0870 


Bridgeport, Pa. 
PHOENIX, ARIZONA 
P.O. Box 1587 
PITTSBURGH 21, Pa. 
309 Shields Bidg. 

ST. LOUIS 17, MO 


2683 Big Bend Bivd 


SPARTANBURG, S.C. 
834 Hayne St. 


TULSA, OKLA. 


204 S. Cheyenne St. 


Norristown 5-0800 
Alpine 8-7893 


SAN FRANCISCO 3, CALIF 
357 Ninth Street 
SEATTLE 4, WASH 
1714 First Avenue, South 
PORTLAND 4, ORE. 
209 S.W. First Avenue 
LOS ANGELES 13, CALIF. 
320 East 3rd Street 


Hemlock 1-7893 


Elliot 4747 


Churchill 1-0969 Beacon 5123 
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Plywood and Modified Woods 


by CHARLES B. HEMMING* 


PLYWOOD 


yruRE constructs wood in the grow- 
Nie processes of the tree so that 
the wood fibers all lie substantially 
» one direction and parallel to each 
ther. Man prepares lumber by cut- 
s the trunk into boards in which 
the long dimension is that of the 

r direction. While this gives the 
mber maximum strength in the 
1g direction, it has relatively little 
¢rength across the board, with the 
esult that it is easily split. Since 
there is not much restraint across 
the board, swelling and shrinkage 
re relatively great with changes in 
noisture content. 

In plywood, man has largely over- 
me these weaknesses by laminat- 
g veneers so that in alternate lay- 
rs the grain is approximately at 
sht angles, each layer restraining 
the other in the direction of its 
eakness by the strength of the 
bers of the alternate layers. Thus, 
ywood is relatively stable in both 
lirections and is all but impossible 

split. Composed of a system of 
balancing forces, it rarely warps 
ppreciably. 

Plywood panels are produced by 
pplying adhesive to the veneers, 
aying up the assembly between the 
platens of a hydraulic press, and 
uring under heat and pressure in a 
manner similar to that used for 
ther high pressure laminates. 


Adhesives 

Phenolics—The phenolic adhe- 
sives are outstanding for maximum 
jurability. Most exterior grade ply- 
wood, flat or molded, utilizes these 
resins; approximately 40% of Doug- 
las fir plywood is made with phe- 
nolie adhesives. The phenolics are 
vailable in the forms of film 

widely used in the East, especially 
mn thin veneers), powder, and liq- 
uid, the latter having relatively poor 
storage stability. 

Resorcinol - phenolics—Resorcinol 
modification lowers the curing point 
of phenolies. The modified resins are 
particularly useful where moderate 
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(150 to 200° F.) or room tempera- 
ture operations are required. Curing 
below steam temperatures largely 
eliminates the tendency of the 
clamped assembly to shrink and 
thus makes possible the reduction 
of applied pressures. The resorcinols 
are available only in liquid form 
and require the addition of a hard- 
ener. Because they are higher in 
cost than standard phenolics, they 
are not so widely used in ordinary 
flat and curved plywood, but find 
their chief applications in assembly 
operations, structural timbers, and 
marine uses. 

Standard ureas—The cost of urea 
adhesives is very moderate, since 
they can be extended by as much 
as two parts of flour to one of resin 
and still produce good bonds when 
hot-pressed. It is this particular 
class of adhesives that has most 
benefited by efforts to improve as- 
sembly time where hot-pressing is 
employed, eliminating the need to 
rush from the spreader to the press: 
Urea resins will set cold, but require 
acid catalysts. The acid must be 
chosen with considerable care and 
is preferably buffered to produce 
maximum durability of the urea 
glue line. This is also true of cer- 
tain types of phenolics and may be 
more serious because more dura- 
bility is expected of phenolic glue 
lines. 

Fortified ureas—The fortified 
ureas are more durable than the 
standard ureas and approach the 
phenolics in their resistance to 
water and weather. Work with this 
class of resin has led to gap-filling, 
shock-resistant, and craze-resistant 
types. In addition to resorcinol, thi- 
ourea has been utilized as a fortifier. 

Melamine-urea-formaldehydes — 
These adhesives have now proved 
themselves to the extent that they 
are no longer classed as fortified 
ureas. 

Other adhesives—Latices of vari- 
ous types appear promising for use 
as plywood bonds. They include 
styrene-butadiene copolymers and 
a mixture of nitrile rubber and 
vinyl. Casein and animal glues are 
still quite widely used for assembly 
work because of their excellent 


workability. The use of polyvinyl 
acetate emulsion adhesives for as- 
sembly is growing rapidly. 

Resin impregnation—Any phe- 
nolic resin bond cured under heat 
partially impregnates the wood, al- 
though the amount of impregnation 
obtained from normal resin glue 
joints is probably not significant ex- 
cept when the veneers being bonded 
are very thin. However, with the 
proper phenolic resin (or dimethy- 
lolurea if price or lack of color is 
important) and adequate equip- 
ment, it is possible to impregnate 
veneers as thick as % in. to any de- 
gree desired, up to a resin pick-up 
of about 35 percent. 


Applications 

Transportation—Wherever light 
weight and rigidity are required, ply- 
wood and wood products in combi- 
nation with resins find a ready mar- 
ket. In every phase of transporta- 
tion, payload is all important, and 
the 500 Ib. of metal which are saved 
by a one-piece plywood floor for 
highway transports means 500 Ib. 
more payload. The shipment of 
fresh produce and frozen foods 
across the country is increasing 
every year. Over 15 years ago the 
railroads found the rigidity, light 
weight, and insulating properties of 
plywood ideal for the construction 
of refrigerator cars. Phenolic resin 
bonded plywood, often treated at 
the factory with a resin sealer, has 
an excellent record of performance 
and is today the favored construc- 
tion material. Some big operators 
of refrigerator cars have used ver- 
tical grain fir panels for the outside; 
others are using phenolic resin im- 
pregnated paper as a surfacing ma- 
terial to increase wear and check 
resistance and to improve paint- 
ability. 

A spectacular use of plywood and 
wood laminates is the parachute 
dropboard. Jeeps, heavy artillery, 
and even tanks are dropped from 
huge transport planes with the ply- 
wood board absorbing the initial 
shock of contact with the earth and 
dissipating the stress over the whole 
area. If the impact were permitted 
to be concentrated at one point, it 
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could well break an axle or other- 
wise damage the equipment. 

Building construction—The con- 
struction field has long been the 
principal outlet for wood products. 
Recently, metal products have en- 
tered the field as competitors. Seri- 
ous-minded leaders of the lumber 
industry look to the combination of 
plastics and wood fiber to reclaim 
a good share of the market. Already, 
laminated wood beams bonded with 
resorcinol, urea, or toxic-fortified 
casein glues are being used inter- 
changeably with steel I-beams. En- 
gineered wood trusses proved their 
utility during World War II. 

Of paramount importance in 
warehouse construction is the per- 
formance of wood beams in event of 
fire. At a recent convention of fire- 
men it was stated that fire fighters 
would enter warehouses with wood 
beam construction and fight fires 
from the inside, whereas they con- 
sidered steel-supported warehouses 
dangerous because of the possibility 
of collapse as a result of the heat. It 
is imperative that the wood beams 
be laminated with a phenol or re- 
sorcino] adhesive that is not affected 
by temperature. 

Requirements for big timbers for 
warehouses, aircraft hangars, etc. 
are estimated at 600,000,000 board 
feet annually for military construc- 
tion alone. Civilian needs are also 
huge. It is becoming increasingly 
apparent that solid members will 
not be available and a big share of 
this volume will have to be lami- 
nated. Current industry production 
is expected to increase threefold; 
obviously the resorcinol, urea, and 
casein adhesive requirements will 
also increase. Some leaders guess 
that 5,000,000 Ib. of resorcinol ad- 
hesive (about 1,300,000 Ib. of resor- 
cinol) will be needed for structural 
laminates in the airbase program. 

Another big outlet for plastic 
bonded plywood and wood products 
is for concrete form construction; 
production of plywood annually for 
this purpose alone totaled from 250 
to 300 million sq. ft. during the last 
few years. A recent program in- 
augurated by the Douglas Fir Ply- 
wood Association established an 
exterior phenolic resin bonded ply- 
form for multiple use. At the same 
time it was determined that the 
moisture-resistant grade should be 
fortified with a pentachlorophenol 
or phenolic additive. 
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The use of plywood web trusses 
and membranes may also be greatly 
accelerated. In earthquake, hurri- 
cane, and tornado areas, it has long 
been recognized that plywood con- 
struction offers greater protection 
than other types of building con- 
struction. During storms, plywood 
buildings have been known to be 
picked up bodily, carried through 
the air, and set down without dam- 
age. These same factors would be 
important in the blast area around 
an atomic explosion. 

The use of resin-bonded wood 
products in home construction is 
certain to increase. Already several 
firms are making laminated cedar 
siding with phenol and resorcinol 
adhesives. Striated plywoods and 
hardboards are competing success- 
fully with the asbestos and asphalt 
shingle siding material. Soffits, ga- 
ble ends, and flush wall areas of 
redwood, fir, and hardwood ply- 
woods are ideally suited to the 
modern ranch style of home con- 
struction. Of course, plywoods of 
all types have been used for cabi- 
nets and interior wall construction. 

Home Built-Ins—There is an in- 
crease in the interest of the average 
homeowner for wood-paneled rooms 
and for natural finish wood cabinets 
and built-ins. For such protected 
use, urea resin, as well as soya bean, 
casein, and blood glues are used. 
Flush doors use three times as much 
plywood per unit as paneled doors; 
this use should increase the con- 
sumption of plastic adhesives ac- 
cordingly. 

A new, highly successful, modest 
cost, sheathing grade plywood has 
been introduced in which the ad- 
hesive is a unique mixture of blood 
and phenolic resin. The glue line is 
so mold resistant without benefit of 
toxic substance that it can be stored 
out-of-doors on the building site 
with no more protection than a tar- 
paulin for 6 mo. and can then be 
safely used in building houses. 
While it does not have sufficient 
durability to qualify as an exterior 
grade, it performs adequately in 
severe interior service. 

A new form of plywood is rapidly 
gaining acceptance as a replacement 
for lumber core types. The core con- 
sists of a reconstituted board or syn- 
thetic lumber made by bonding wood 
chips together with a thermosetting 
synthetic resin adhesive, generally 
urea or phenolic, under heat and 


pressure. To this are attached the 
usual crossbands and face veneers: 
one type, having high strength weal 
shaving faces, requires only face 
veneers. The advantages of this type 
of core are uniformity, one=piece 
construction, freedom from joint 
lines, and economy of production of 
such plywood. This material should 
have a marked influence on the con. 
struction of furniture case goods, as 
well as the manufacture of the 
thicker decorative plywoods. 

A relatively old form of plywood 
known as metal clad plywood has 
become very important in trans- 
portation and certain housing fields. 
Much of the Thule Air Base housing 
construction is made of metal clad 
plywood. A new version, in which 
the metal faces are porcelain enam- 
elled, shows great promise as a 
fascia panel of great beauty and 
permanence in modern building con- 
struction. Metal clad plywood also 
has solved some important prob- 
lems in mine sweeper decking, and, 
in certain special cases where no 
metal may be used, combinations of 
plywood and certain special rein- 
forced plastic faces are substituted 


LAMINATED WOOD 





ENERALLY, a wood laminate is de- 

fined as two or more plies of wood 
bonded together. Because this defi- 
nition does not mention grain direc- 
tion, it makes the term an inclusive 
one, embracing both plywood and 
parallel-grained laminations. Ordi- 
narily, the term “laminated wood” 
is used in referring to laminations 
in which all the grains are parallel. 

The properties of laminated wood 
are similar to those of natural wood. 
Its chief advantages over unlami- 
nated wood are a more uniform 
structure and increased resistance to 
cracking and splitting. The products 
may be flat or may be formed to 
shape during bonding. 


impreg 
Impreg is phenol-resin-treated 
wood in which the resin has been 
cured within the cell wall structure 
without the application of pressure. 
Impreg is usually made from veneer 
rather than solid wood, so that the 
resin can be distributed uniformly 

throughout the mass. 
Manufacture—There are several 
satisfactory treating methods. Green 
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wood or very thin veneers can be 
soaked for a long time in aqueous 
phenol-formaldehyde resin-forming 
system. Thicker veneer can be more 
rapidly treated by immersing it in a 
container of resinoid solution. This 
is then placed in a treating cylinder 
under an air pressure of 25 to 100 
p.s.i. for a period ranging from 15 
min. to overnight, depending on the 
time required for the particular 
wood to absorb the desired quantity 
of the solution. When neither the 
resin distribution nor a high degree 
of impregnation is important, 
slightly diluted resinoid can be ap- 
plied to veneer with a glue spreader. 
Very compressible veneers can be 
rapidly treated by passing through 
compression rolls; emerging, they 
expand and absorb the solution. 

In the interest of maximum di- 
mensional stability, there follows a 
diffusion period, the length of which 
depends upon how uniformly the 
resinoid was distributed during 
treatment. This interval is followed 
by drying in a kiln or a continuous 
veneer drier for about 16 hr. at 
130° F. to allow continued diffusion 
without premature curing. When the 
moisture content has been reduced 
to 6% or lower, the temperature is 
raised to 200° F. for 24 hr. or 
300° F. for 30 min. to accomplish 
polymerization. 

Properties—The improved prop- 
erties of Impreg as compared to 
ordinary wood or plywood include 
24 to 35% reduction in hygroscopic- 
ity and in equilibrium swelling and 
shrinking, accompanied by a marked 
reduction in grain raising and sur- 
face checking. Electrical properties 
and chemical resistance are im- 
proved, as well as resistance to 
termites, marine borers, and decay. 
Specific gravity is about 18% higher 
than that of untreated wood. How- 
ever, there is no improvement of 
fire resistance. In fact, toughness, 
Izod impact strength, and tensile 
strength parallel to the grain are 
decreased by the treatment. 

Applications—Impreg has _ not 
found significant peace-time uses. 
However, its manufacture is basic 
to an important product known, as 
Compreg, which is enjoying wide 
civilian and some military usage. 


Compreg 
Compreg is phenolic-treated wood 
that has been compressed to a spe- 
cific gravity of from 1.3 to 1.4 while 
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the resin was being cured within its 
structure. The material made in this 
country at present utilizes a water- 
soluble, phenol-formaldehyde resin- 
oid. Untreated compressed wood is 
preferably called “dense wood” if 
made from solid wood, or “super- 
pressed plywood” if made from 
veneer. “Semi-Compreg” refers to 
material with a specific gravity be- 
tween those of Compreg and Impreg. 
Even inferior woods make good 
Compreg. Types not satisfactory 
are resinous and_hard-to-treat 
woods. 

Manufacture—Veneer can _ be 
treated by any of the methods dis- 
cussed for Impreg. If maximum di- 
mensional stability is desired, an 
even distribution of 30% resin on 
the basis of oven-dry weight of the 
untreated wood is necessary. How- 
ever, if maximum impact strength 
is desired, only 10 to 20% of resin 
should be added, and a good part of 
it should be on the surface. No ad- 
ditional bonding resin is required 
between the plies, except 1) in the 
case of cross-banded Compreg, 2) 
when resin content is lower than 
30%, or 3) when Semi-Compreg is 
to be made. The treated veneer 
should be dried to a point where the 
moisture content is between 2 and 
4% if Compreg is to be made, or 
slightly higher for Semi-Compreg 
or very thin Compreg. 

Curing conditions vary, but a 
pressure of 1000 to 1200 p.s.i. at 
300° F. for 30 to 40 min. will prove 
satisfactory with most veneers con- 
taining 30% resinoid with a 2 to 
4% volatile content. 

Pressures for Semi-Compreg vary 
with the resin and the wood. Most 
softwoods and the softer hardwoods, 
when treated, can be compressed to 
two-thirds to one-half of their orig- 
inal thickness under pressures of 
250 p.s.i., to yield a product with a 
specific gravity of 0.7 to 1.0, 
whereas untreated woods or woods 
that have been treated and cured 
will compress only 5 to 15 percent. 
This difference is used to advantage 
in making, in a single operation, 
Semi-Compreg-faced plywood with- 
out significantly compressing the 
plywood core. 

Fabrication—Because of its hard- 
ness and its resin content, Compreg 
is more difficult to machine than 
natural wood and requires lower 
speeds. On a metal-working lathe, 
Compreg can be turned with more 


precision than ordinary Any 
cut surface of stabilized Cor reg o; 
of Semi-Compreg having ; Wity 
as high as 0.8 can be bro: to e 
high polish by merely san: with 
a fine sandpaper and then /uffing 
After a light sanding, Com) eg can 
be bonded to itself or othe: wood 
with either hot-press 0: yom- 
temperature, non-acidic ri ad- 
hesive. 

Properties—Small biocks of dij- 
mensionally stable Compreg will 
swell only 4 to 7% upon prolonged 
immersion in water at room tem- 
perature and will practically regain 
their original compressed dimension 
when dried. The water resistances 
properties vary directly with the 
specific gravity and continue to im- 
prove with the degree of cure 
Compreg is superior to Impreg in 
acid resistance and flame resistance, 
as well as resistance to water vapor 
passage. Like Impreg, Compreg has 
greater electrical resistance than 
natural wead and is less subject to 
decay or attack by termites. Com- 
preg may be 10 to 20 times as hard 
as ordinary wood, the hardness in- 
creasing rapidly with the specific 
gravity. Compreg is more abrasion 
resistant than natural wood and has 
a 50% higher coefficient of thermal 
expansion, mostly in the direction 
of compression. 

The strength properties of Com- 
preg, except for toughness and Izod 
impact strength, are increased in 
proportion to the increase in specific 
gravity and are little affected by 
manufacturing variables and degree 
of cure. Toughness and Izod impact 
values are lowest for the Compreg 
of highest resin content, while com- 
pressive strength values are highest. 

Applications—Some uses in which 
Compreg has proved valuable are 
silent gears, pulleys, water-lubri- 
cated bearings, fan blades, shuttles, 
bobbins and picker sticks for looms, 
and tool and cutlery handles. War- 
time uses included propellers and 
antenna masts. 


Recent Developments 
@ According to Bureau of the 
Census figures, the amount of glue 
used by the softwood plywood in- 
dustry in 1952 was 97,500,000 lb., in 
comparison to 103,500,000 Ib. in 1951. 
These figures have been reported on 
a dry resin basis only since April 
1951. The 1952 figures are broken 
down as follows: phenolic resi, 27,- 
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urea, 3,700,000 Ib.; soy- 
10,000 Ib.; casein, 2,500,000 
7,800,000 Ib 


nolic resin binder (Res- 
Monsanto Chemical Co.) 
lated wood combines high 
ast cure. It has been used 
ly in the mass production 
ire, toys, and housewares 


m wood wastes. 


quid phenol-formaldehyde 

Synvaren CP-25, Synvar 

an be successfully used in 

coarse woodwaste, regard- 

ts uniformity, particle size, 

of wood. It gives a short 

ycle and a highly waterproof 

nd. A powdered phenol-formalde- 

resin (Synvarite PNL-170HL) 

suitable for finer wood- 

e or woodflour, where the sur- 

appearance is important and 

the wood particles are quite 

A liquid urea-formalde- 

le resin (Synvarol WR-515-C) is 

ised for a very fast curing cycle and 
ith coarse woodwaste. 


@ A low-cost material (Forestrong 
Forestrong Co.) which 
an be “cast” into strong shapes is 
made of whole wood fibers of con- 
trolled size. Each fiber is encased in, 
nd wet by, a microscopic film of 
esinous binder. The fibers are cast 
nto end-use shapes which have the 
flexural and impact strength, density, 
smoothness of finish, hardness, heat 
ind cold resistance, dimensional sta- 
bility, and solvent and water resist- 
ance required by each application. 
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Do you want polyethylene sheets up to 344” 
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If you have something new in mind, our tech- 
nical staff will help develop the sheet material 
you need. Just let your imagination work freely 
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ing companies depend on our facilities to supply 
the materials they need. You set the specifica- 
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laminated 

Including decorative materials 
like Fiberglas, wire screen, 
fabric, paper and many 
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high compression 

Up to 50” wide and 72” 
long, of phenolic, silicone or 
esters 

reinforced 
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thickness and strength 

press polished 
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embossed 

A variety of interesting pot- 
terns and effects 

colors upon request 
clarity 

Transparent, translucent and 











Sandwich Constructions 


SANDWICH construction consists 

of a light weight, low density core 

material bonded securely to two 
relatively thin, dense, high strength 
faces or skins to form structural, 
decorative, or special purpose panels. 
The basis for classification of sand- 
wich types is the core material 
which is usually a plastic construc- 
tion, whereas the face materials may 
consist of plywood, metal, plastic 
laminates, or others. 


Core Materials 


Core materials are of two main 
types. The first includes low density 
manufactured products available in 
block, sheet, or plate form; the sec- 
ond, resinous materials capable of 
volumetric expansion or foaming 
into low density products between 
skins upon change in physical con- 
ditions such as temperature. 

Most commonly used of the manu- 
factured low density sheet materials 
is honeycomb. Others include cel- 
lular cellulose acetate, polystyrene, 
balsa wood, foamed rubber, and 
sawdust board. 

Honeycomb cores—The honey- 
comb core is a thin resin-impreg- 
nated sheet material which has 
been formed into large groups of 
hexagonal columns or cells with a 
cross-sectional appearance identical 
to that of the comb of the honey-bee. 
By varying the sheet material, the 
amount of resin impregnation, and 
the size and shape of the cell, cores 
may be produced that differ widely 
in physical and structural proper- 
ties. For most commercial applica- 
tions such as bulkheads or flooring, 
cores made from low cost cotton 
sheeting or paper sheeting impreg- 
nated with phenolic resins have been 
found most satisfactory. Glass fiber 
cloth impregnated with polyester 
resins has been used for electrical 
applications such as radar units. 
Aluminum foil and impregnated as- 
bestos paper have also been used. 

Manufacture—There are two 
practical methods for making honey- 
comb cores. In the first of these, im- 
pregnated sheet material is formed 
and cured in a continuous corrugat- 
ing machine. Corrugated sheets are 
then cut to length, indexed, and as- 
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sembled into a square-shape log. 
The log is then sliced lengthwise 
across the honeycomb structure on a 
bandsaw to give sheet of the desired 
thickness. 

The core can also be made by 
strip-gluing sheets of materials 
which are indexed in a flat assem- 
bly and pressed. This pack is then 
cut into narrow strips which are ex- 
panded, Christmas-bell fashion, to 
form the honeycomb core material. 
After the impregnating resin is 
cured, the core will hold its shape 
in the expanded position. 


Face Materials 


Face materials are in most cases 
determined by the final application 
of the product. In panel construction, 
any flat sheet material can be used 
with high strengths obtainable 
through the selection of high 
strength modulus metals such as 
aluminum, stainless steel, or mag- 
nesium. Where the application is 
decorative, such as lounge tables in 
airliners, decorative laminates or 
figured veneers or plywood may be 
used. In certain electrical applica- 
tions, the insulating properties of the 
plastic laminates are utilized. In the 
manufacture of formed shell-like 
parts, such as nose sections for air- 
craft, the skins are plastic laminates 
premolded to shape or wet-assem- 
bled with the flexible core and then 
cured into the finished molded item. 

Since adhesion between core and 
faces occurs over contact areas 
which are a very small percentage of 
the total available face area, the 
problem of securing good bond is 
particularly critical. An adhesive 
with good fillet-forming character- 
istics is desirable since fillets in- 
crease the contact area between core 
material and facings. 


Sandwich Panel Assembly 


The assembly of a flat honeycomb 
sandwich panel is quite similar to 
the assembly of any three-ply lam- 
inate in that the operation consists 
of the cure or setting of two glue 
lines between three individual mem- 
bers. However, due to the very na- 
ture of honeycomb, the simple as- 
sembly is the uncommon operation. 


Most panel structures of any type 
are affixed or fastened other 
structural members, i.e 
panels to floor beams, etc The ex. 
treme low density of th honey- 
comb core and the thinness of the 
faces make it necessary to reinforce 
the core locally and improve the 
bearing area of the sandwich a} 
points of structural attachment. 

Core reinforcement is accom. 
plished by using higher d« nsity in- 
serts; at panel edges, edge-banking 
furnishes bearing areas for edge fas- 
tening. All such accessories are sot 
in proper position during panel as- 
sembly prior to permanent facing of 
the core. Materials commonly used 
are solid wood, plywood, plastics. 
aluminum extrusions, and _ solid 
aluminum. When points requiring 
local reinforcement cannot be pre- 
determined, a spacer bushing of 
aluminum alloy can be used. It may 
be inserted at any point in the 
panel and will transfer loads in the 
plane of the panel as well as normal 
to the panel. 

The manufacture of curved panel 
assemblies is somewhat more com- 
plex. Panels with single curvature 
and fairly large radii can usually be 
molded using flat skins. Where radii 
are small or double curvature exists, 
premolded or formed skins must be 
used in the lay-up. In either case the 
usual process is to bag mold the as- 
sembly with heat supplied either by 
an autoclave or by electrically 
heated blankets. Vacuum pressure is 
usually sufficient. 


looring 


Properties and Applications 


A core must have sufficient com- 
pressive and shear strength to with- 
stand loads applied normal to the 
face of the panel. It must also have 
the necessary shear strength and 
rigidity to stabilize the faces under 
all types of loading. For design pur- 
poses, the honeycomb sandwich 
panel may then be handled with 
existing plate techniques, if the 
fact is taken into account that the 
core carries no load in the plane of 
the plate and contributes nothing to 
the moment of inertia of the section. 

The full strength of the face mate- 
rial may be developed in flexure or 
when the panel is loaded in the plane 
of the plate, provided that the proper 
core construction has been used. 

Honeycomb core is only slightly 
affected by temperature extremes, 
humidity, or immersion in water. 


Laminates and Reinforced Plastics 
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1 honeycomb sandwich 
onstructions are in themselves rea- 
<onably good thermal insulators 
having a K factor of approximately 
\g)), they are not satisfactory for 
onstru ion of refrigeration walls or 
shipping containers without addi- 
tional insulation. To improve the in- 
~jlation value of honeycomb con- 
¢ruction, a foamed urea resin, 
weighing in place less than 1% Ib. 
ver cubic ft. may be introduced into 
the honeycomb cells. This panel has 
a K factor of about 0.34. 

The first applications for honey- 

mb core structural panels were in 
aircraft where the weight saved was 
important enough to justify expense. 
Today every major aircraft company 
ises honeycomb for flooring, par- 
titions, work surfaces or  pri- 
mary structures. 

Honeycomb sandwich molded parts 
have also found their major use in 
the aircraft field. Because of their 
high compressive strength, honey- 
comb sandwiches are used in leading 
edges and nose assemblies. Because 
of low density coupled with high 
strength, a honeycomb construction 
may be used in radar coverings. 

The success of applications of 
honeycomb sandwiches is based 
upon the fact that the material 
can furnish required mechanical 
strengths with very light weight. 
Where weight is an important fac- 
tor, such as in the aircraft field, 
honeycomb structures have large 
potential uses. Of interest are some 
of the other uses now under consid- 
eration—shipping containers, pallets, 
trucks, and tractor trailers—where 
light weight is desirable. 
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THE PACKAGING FIELD— 
A BiG MARKET 
FOR PLASTICS 


“Big Market,” is right! The men who select the materials used to 


package the output of 45 of America’s biggest industries control a 
market that may hit the 10 billion dollar mark this year. 


Typical of the 45 industries that comprise this rich market are 
companies which manufacture and package foods, cosmetics, 
chemicals, drugs, candies and tobacco products. In all these highly 
competitive industries frequent packaging changes are the order 
of the day. Factors ranging from fascinating sales appeal to plain 
hard costs influence the men who make the packaging decisions. 
Consequently, no one type of packaging material (glass, metal, 
paper or fabric) ever has assurance that it won't be supplanted by 
another. 


And now plastics have entered the arena as directly competitive 
materials for packaging. In just the last few years they have come 
to play an increasingly important role—and often at the expense of 
older, “traditional” materials. 


Especially noteworthy is the fact that plastics can be used in the 
manufacture of almost every basic package type: box, bag, bottle, 
drum, jar, vial or collapsible tube! 


Right now this frontal invasion of the packaging field by alert 
plastics manufacturers, molders, laminators and fabricators has just 
begun. And their chief sales tools are the two publications which 
reach the men who make packaging decisions in all 45 industries— 
Mopern Packacinc Magazine, issued monthly, and the annual 
MopeRN PackaGInG ENCYCLOPEDIA IssvuE. 


Details about the Market 
Additional data on using these media to help expand your sales to 
the packaging market are contained in the booklet “Facts about 
Mopern Packacinc and the Packaging Market.” Write for your 
copy. 


MODERN PACKAGING 


575 MADISON AVENUE NEW YORK 22, N. Y. 








Fiberglass Reinforced | 
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Pound for pound stronger than steel, Fiberglass 





1. Strong, but Light. 2 
Great Durability. 3. Heat 
gs ; 7 Q z Resistant. 4. Unaffected by 
reinforced plastic lends itself to hundreds of uses Weather. 5. Low Thermal 
—replacing metal, wood, and many other mate- Conductivity. 6. Excellent 
; : : ‘ er ies Dielectric. 7. Beautiful, 8 
rials. It is not subject to decay or corrosion—has Easily Fabricated. 
high dielectric qualities. Widely used in the 


manufacture of Furniture, Refrigerator Parts, 











Business Machine Housings, Lamp Shades, Loud 
Speakers, Switch Boxes, Sheets, Trays, Luggage, 
Automobile Bodies. Fiberglass reinforced plastic, 
as produced by this company, not only improves 
a product, but also may reduce manufacturing 
costs. 

The molded Fiberglass Company and its affiliates 
are the largest non-military producers of re- 
inforced plastics in the world. Fifty-two presses, 
ranging up to 600 tons, are engaged in compres- 
sion molding of fiberglass plastics by matched 


metal dies. 


Perhaps your product, or some parts of it, lends 
itself to the use of Fiberglass Reinforced Plastic. 
Our engineering department, with its many years 


of practical experience may be able to make sug- 


gestions which will increase both sales appeal 
and utility. 
Affiliated MANUFACTURING DIVISIONS: 
Molded Fiberglass Sheet Company, Ashtabula, Ohio 


Molded Fiberglass Tray Company, Linesville, Pennsylvania 
Molded Fiberglass Body Company, Ashtabula, Ohio 


CUSTOM 
molde« —. 

REINFORCED 
Fiberglass 
Ashtabula, 
company =s._::: 


Eastern Sales Office: 
122 East 42nd St., New York 17, N. Y. 
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Survey of Film and Sheeting 


by LAURA E. MORRISON* 


COMPARISON of present and 

potential top volume markets for 

plastics films with those for 
plastics sheeting reveals that the 
films have found their biggest and 
best outlets and need but to extend 
them, whereas sheeting is still ex- 
ploring its potential uses. 

Packaging is generally reported 
as the volume outlet for plastics 
films today, and as the market hold- 
ing the greatest promise. Other 
present and important uses are as 
textile materials for curtains, rain- 
wear, upholstery, and clothing; as 
photographic film base; as inflat- 
ables; and as displays and decora- 
tive coverings. Reports on potential 
volume uses duplicate this list ex- 
cept for the addition of industrial 
applications among the “most prom- 
ising” markets. These industrial uses 
for film include separator sheets for 
polyester panels and gold stamping 
foils, inexpensive glazing, and mag- 
netic recording tape. 

There is less uniformity of opinion 
on today’s largest outlets for plastics 
sheeting. They include textile uses 
such as upholstery and jackets, in- 
door and outdoor displays, flooring, 
inflatables, and such packaging uses 
as boxes and containers. The indus- 
trial market and signs and advertis- 
ing displays for use indoors and out- 
doors are looked upon as sheeting 
markets with great potential. So are 
such textile uses as wall covering, 
draperies, and upholstery. Packag- 
ing also rates mention as a sheeting 
outlet that has not yet been fully 
explored. 

The full realization of these poten- 
tials for plastics film and sheeting is 
closely tied to continued develop- 
ment and improvement of machinery 
to fabricate these materials econom- 
ically into products of uniform qual- 
ity. 


Plastics’ Advantages 
In all three of the principal mar- 
kets for film and sheeting—packag- 
ing, textile uses, and signs and dis- 
plays—plastics afford important ad- 
vantages. Among the many types of 


*Morrison-Gottlieb, Plastics Public Relations Con- 
sultants. 
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plastics film and sheeting there is at 
least one that will meet any pack- 
aging use condition. Some block 
passage of both moisture and gas; 
others block the passage of moisture 
vapor but are gas permeable; still 
others allow the passage of both 
moisture vapor and gas. 

For textile uses, plastics film and 
sheeting offer the advantages of easy 
cleaning, long wear, variety of sur- 
face texture, and unlimited colors. 

For signs and displays, these plas- 
tics can be formed to almost any de- 
sired shape; they are colorful, dur- 
able and, in the types used outdoors, 
exhibit good weathering. 

Today, the largest volume film is 
cellophane with sales _ reported 
around 300,000,000 Ib. for 1953. The 
fastest growing film, however, is re- 
ported to be polyethylene. 

The present top volume plastics 
sheeting is vinyl. There is some dif- 
ference of opinion in the industry as 
to which type of plastics sheeting is 
showing the greatest increase. The 
decision is divided between vinyl 
and high-impact polystyrene. 

For a summary of properties and 
applications of films and sheeting, 
see Table 1, pp. 753 and 754. 


Vinyls 

Polyvinyl chloride and _ vinyl 
chloride acetate copolymer film and 
sheeting—Wide range of hardness, 
running from most flexible film to 
rigid sheet, is an important factor— 
but just one—in the volume use of 
this vinyl film and sheeting. Un- 
limited color, too, is important, and 
also the fact that the vinyl can be 
formulated window clear or darkest 
opaque. Vinyl film and sheeting are 
resistant to oils, greases, acids, alka- 
lies, most chemicals, and many sol- 
vents. They are also waterproof. In 
non-rigid, or flexible form, this 
vinyl has excellent folding and 
flexural life, good tear strength and 
stretchability, and very good abra- 
sion resistance. In rigid form, the 
vinyl is tough. 

These are the properties that ac- 
count for the use of polyvinyl 
chloride and polyvinyl chloride ace- 
tate film in both protective and dec- 
orative packaging, in textile items 


like rainwear, curtains, a) 
covers, in inflatables like b 
play ponds, and in rigid aying 
cards and lamp shades. 

The heavier sheeting finds mar- 
kets in upholstery, flooring, wal] 
covering, industrial tank linings, 
phonograph records, road signs, ad- 
vertising displays, windshields. 
light fixtures, partitions, industria] 
ducts, and tanks. 

These vinyls, in both rigid and 
non-rigid form, can be specially 
formulated to meet special use re- 
quirements. For example, they can 
be made non-flammable or non- 
toxic. 

Polyvinyl chloride and _viny] 
chloride acetate resin are com- 
pounded with such other ingredients 
as plasticizers to impart elastic 
properties, stabilizers to prevent 
darkening and discoloration, and 
pigments and lubricants. By exact 
and careful balancing and blending, 
film and sheeting can be produced 
with an optimum combination of 
such properties for a given use as 
tensile strength, elongation, tear 
strength, low temperature flexibil- 
ity, good hand, resistance to flame, 
age, water, and solvents, and lack 
of color migration, plasticizer exu- 
dation, taste, or odor. 


dust 


Fabricating and Decorating 

Both the film and sheeting are 
readily fabricated by standard 
methods and are heat sealable by 
high frequency or other techniques. 
Surface decoration is easily accom- 
plished by silk screening or roller 
printing, using vinyl inks. They can 
be continuously coated, printed, 
laminated, and embossed by high 
speed methods. 

The use of this type of vinyl film 
and sheeting is limited for certain 
applications requiring extreme 
weather resistance and low tempera- 
ture flexibility. Also, it does not af- 
ford as high resistance to moisture 
vapor transmission as do other 
available films. 

Vinylidene chloride copolymers— 
The special properties of vinylidene 
chloride copolymer (saran) film are 
notably low gas and water vapor 
transmission rates, an unusually 
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high ee of transparency, self- 
exting ing characteristics, and 
chemical 


exceptic nal resistance. 


These all put to good use in the 
nackaging applications that are the 


princi outlet for this type of 
vinyl film. For example, because of 
coran’s ow gas and’ water vapor 
transmission rates, this film is used 
where packaged goods need to be 
preserved at a given moisture level 
or need to be preserved in an oxy- 
gen-free atmosphere. Examples of 
this latter use are goods packaged in 
inert gases or in a vacuum to extend 
their shelf life. 

Packaging applications extend 
from the commercial food packaging 
of cheese, candies, processed meats, 
nuts, cereals, dried fruits, and pow- 
dered milk to household wrapping of 
frozen meats, fruits and vegetables, 
of silver to keep it from tarnishing, 
of woolens for moth protection, and 
of wet paint brushes. Saran film is 
also used as an electrical insulation 
in television yoke coil insulators, as 
underground pipeline wrapping to 
protect against corrosion, and as a 
drum liner material. In laminated 
form this film is used in packaging 
shampoo. Because of its low gas 
permeability, it is not recommended 
for use in packaging materials that 
must breathe. 

So far as fabricating and decora- 
ting is concerned, vinylidene chloride 
copolymer film can be electronically 
sealed and printed by any of the 
commonly used methods. 

Recent developments include a 
double wound film which, because 
of its double thickness, provides a 
better gas barrier, yet is more flex- 
ible than a single layer of the same 
total thickness. A film with improved 
low temperature flexibility and 
higher shock impact strength has 
also come on the market. 

Polyvinyl acetals—The most im- 
portant member of this vinyl group 
is polyvinyl butyral which is used 
as the interlayer between two sheets 
of glass in automotive and aircraft 
safety glass. 

Vinyl-nitrile—This type vinyl is 
a blend of polyvinyl chloride and a 
type of synthetic rubber produced 
by the copolymerization of acryloni- 
trile and butadiene. The non-toxic, 
grease proof qualities of this vinyl- 
nitrile film make it a good package 
for margarine and other food prod- 
ucts. It finds other uses as bale 
wrapping for GR-S, for oil storage 
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tank diaphragms, as camelback in- 
terfacing, and as upholstery and lug- 
gage covering. 


Polyethylene 


This is the material that the plas- 
tics industry believes will be the 
fastest growing of all the various 
types of film. One of polyethylene 
film’s most important properties in 
the perishable packaging field is low 
moisture vapor transmission and 
high air and carbon monoxide trans- 
mission. This minimizes the danger 
of the produce spoiling. 

For frozen foods, the low moisture 
vapor transmission and flexibility of 
polyethylene film at low tempera- 
tures offer a needed combination 
of packaging properties. Low cost 
also contributes to polyethylene’s 
potential in packaging. This favor- 
able cost factor is not just a matter 
of raw material price. It derives 
from polyethylene’s low specific 
gravity which gives a larger yield 
per pound, the fact that no additives 
or further processing of the resin 
are necessary, and the ease with 
which it can be fabricated. 

Besides its use in bags and wrap- 
ping, polyethylene film can be lami- 
nated to paper and foil for packaging 
dry materials, made into liners for 
bags and drums, and used for elec- 
trical insulation tape. 


Chlorotrifiuoroethylene Polymer 

The outstanding properties of 
monochlorotrifluoroethylene resin 
are low gas transmission, low vapor 
transmission, and extremely low 
moisture absorption. The uses of 
this plastic as film and sheeting are 
in such special applications as dia- 
phragms, gaskets, and infra-red 
windows. So far as processing is 
concerned, heat sealing must be used 
in the fabrication of this plastic and, 
at the present time, the film is rela- 
tively difficult to print. 


Styrene and Modified Styrene 


The new developments in poly- 
styrene for film and sheeting relate 
for the most part to further improve- 
ment and greater emphasis on high- 
impact modified styrene. The sheet- 
ing affords low water absorption 
which results in good dimensional 
stability, excellent electrical insula- 
ting properties, toughness, and re- 
tention of this toughness at low tem- 
peratures. Low material cost per 
pound is combined with a low spe- 


cific gravity which leads to greater 
yield per pound of plastic. 

The principal fields of use of sty- 
rene-rubber copolymer sheeting are 
in durable goods for such component 
parts as TV receiver masks and 
refrigerator door inner liners, in 
vacuum-formed rigid packages, in 
advertising displays and holiday 
decorative effects, and in toys, novel- 
ties, and housewares like model train 
tunnels, game boards, cutlery trays, 
and picnic plates. 

Oriented polystyrene sheeting is 
finding an outlet in lighting fixtures, 
luminar ceilings, air conditioner 
parts, and venetian blinds and tapes. 
The biggest potential outlet for this 
plastic film is in packaging. 

Polystyrene sheeting is relatively 
easy to fabricate and the formability 
of the styrene-rubber copolymers is 
reported to be excellent, using 
established heat-forming techniques 
like vacuum forming. Silk screening, 
lithography, and metalizing gives 
latitude in surface decoration. The 
flat sheets can be preprinted before 
forming. 

This type of film and sheeting has 
limitations for extended outdoor use; 
also they should not be used in con- 
tact with petroleum or other hydro- 
carbon solvents. 


Cellulosics 

Cellophane—The 300,000,000 Ib. of 
cellophane produced in 1953 make 
this film the most widely used of all. 
Over 50 different types are produced, 
but the volume is in the moisture 
proof grade. In this type, resistance 
to the passage of moisture and gas 
as well as the film’s heat sealing 
properties are due to a coating usu- 
ally based on a combination of cellu- 
lose nitrate, resins, and waxes. 

Cellulose acetate—For both ace- 
tate film and sheeting, packaging is 
the largest outlet. For example, the 
film is used for wrapping meats and 
vegetables; the sheeting, for display 
boxes and containers. However, in- 
dustrial uses are growing. Acetate 
film is employed for movie and 
safety film and for magnetic record- 
ing tape. Protective covers for books 
are another application. Acetate 
sheeting is going into inexpensive 
glazing materials, the graphic arts, 
separator sheets for polyester panels, 
and goldstamping foils. Increased 
quantities are being used for eye- 
glass frames. 

Acetate is tough, colorful, heat re- 
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New Du Pont MYLAR offers 
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Strongest of all plastic films 


The tensile strength of “Mylar” is a flex tester, 45 lbs. of bursting 
23,500 lbs. persquare inch—one-third _—_ strength, and 18 grams in a tear tester 
that of mild steel—makes “Mylar” adduptoanamazingly durable, tough 
the strongest of all plastic films. Its _film. This unusual strength permits 
impact strength of 90 kgm-cm, its its practical use in extremely thin 
ability to withstand 20,000 cycles in gauges. 
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Remarkable resistance to 
moisture and many chemicals 


“Mylar” is unaffected by and does acids, alkalis, and organic solvents 
not transmit oils, greases, or volatile have little or no effect on the film 
aromatics such as flavors and per- even after prolonged exposure. 
fumes. For a plastic film, it has excel- “Mylar” is inert to water and highly 
lent chemical resistance . . . many moisture-vaporproof. 
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Applications for “MYLAR” Polyester Film 


ELECTRICAL—cable ... capacitors ... field coils... mica support ... electrical tapes . . . 
phase separators ... slot liners... transformer coils... wire * NONI- ELECTRICAL — indus- 
trial laminations . . . base for metallic yarn ... cap liners... steel and fiber drum liner ... 
metalizing base... printed film for acoustical tile... decorative panels... protective film for 
thermal insulation . . . pressure-sensitive tapes . . . magnetic 


DU PONT “MYLAR” 


7 BETTER THINGS FOR BETTER LIVING 
bl aca . +» THROUGH CHEMISTRY 
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ynusual engineering possibilities 
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* a * 
Outstanding dielectric strength 
The dielectric strength of “Mylar” is | megohm mfds. It rises rapidly to 5,000 
+— 4,000 volts per mil. It has a power megohm mfds. at 100°C. and about 
me | factor of 0.003 at 60 cycles and a 100,000 megohm mfds. at 25°C. 
dielectric constant above 3.0 at The surface resistivity of “Mylar” is 
2 ee most frequencies. The insulation re- exceptionally high . . . 4.8X10" a 
—+— sistance of ‘““Mylar”’ at 150°C. is 100 100% relative humidity. 
any 
4 
3 . ae Seas 
| be 6 pe ae = I ’ 
“a l iA ¢g SN 
—+— 
—~ Unaffected by temperatures 
aj ° ° 
‘a from —60 C. to 150 C. 
\ 
The thermal characteristics of ““My- _ test results, a maximum operating 
lar” are outstanding since within a temperature of 150°C. is recom- 
temperature range of -60°C. to 150°C. mended, although certain applica- 
(-78°F. to 302°F.), the film retains its tions have been reported operating 
functional properties. On the basisof satisfactorily at higher temperatures. 






































How can “MYLAR” help you improve a aaa cad 


ecw 2 SO SS SOG VZV eB F222 — a. 


The unique combination of properties offered by Du Pont 

“Mylar” polyester film is making possible improved 
products and lower costs in an amazing variety of fields. 
All the possible applications for this unusual engineering 
material are not now known. It may pay you to investi- 
gate in detail the properties of this new film. ait 


Film Department, Room H M 
E. I. du Pont de Nemours & Co. (Inc.) 
Wilmington 98, Delaware 


Please send me more information about Du Pont “Mylar.” 





SEND FOR BOOKLET: T’o help you evaluate the advantages of Title 
“Mylar” for your product, this free booklet outlines the Firm 
important properties of ‘‘Mylar’’. . . and shows where these 
properties can be used to improve various industrial prod- 
ucts. Send coupon for your copy today! City 
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printability 
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KREIDL PROCESS" 


@ easy to apply and inexpensive 

@ detailed “know-how” furnished 

@ complete treating machines 
available 


Difficulties formerly encoun- 
tered in the printing, gluing and 
decorating of polyethylene are 
now over for the users of the 
Kreid] Process. There are more 
than 40 companies in all parts of 
the world licensed by us, some of 
them the largest in their field. 

Printability is achieved by a 
patented heat treatment for film 
and tubing, bottles, pipes, coated 
paper and board, and extruded 
or molded articles. Once treated, 
at negligible cost, the polyethy- 
lene surface can be printed at any 
time and by. any process. Com- 
mercial inks- give a permanent 
print that withstands the Scotch- 
tape test. Packers and _ retailers 
can easily imprint prices or other 
data. 

Water-based adhesives, labels 
and decals can be used on treated 
surfaces of coated paper, board 
and fabrics. 

Equipment for the Kreidl 
Process is inexpensive and com- 
pact; it can be adapted to small 
or large scale operations. Detailed 
information on the process and 
ready-to-operate 
available. 


machines is 


For information write to 


THE KREIDL 
CHEMICO-PHYSICAL CO. 


81 East State Street, Columbus 15, Ohio 
Engerthstrasse 169, Vienna 2, Austria 


* Service Mark Reg. 

















sistant, and has good dimensional 
stability. This latter property is im- 
portant in materials used in window 
boxes. The material’s sparkle and its 
availability in any degree of trans- 
parency are other packaging assets. 
Since cellulose acetate film is gas 
permeable, it can be used to wrap 
fresh products that must “breathe.” 
However, a limiting factor for some 
uses is its water vapor transmission 
characteristics. 

Both the film and sheeting are 
easy to fabricate and do not have to 
be annealed before forming. Surface 
decoration is also simple. Preprinting 
and silk screening are often used 
and the sheeting may be embossed. 

More and more of the sheeting is 
being processed by vacuum forming, 
a method that has made possible the 
construction of new types of pack- 
ages, displays, and product parts at 
lower cost. Cost, incidentally, is a 
limiting factor in the use of cellulose 
acetate for some purposes. 

Cellulose acetate butyrate—Uses 
for butyrate film and sheeting reflect 
the special properties that this mate- 
rial has in addition to those it shares 
with acetate. The film, for example, 
is used in laminations on paper for 
waterproofing and on wire for poul- 
try and greenhouse windows. These 
applications make use of butyrate’s 
ability to be formulated with greatly 
improved outdoor weathering prop- 
erties. Typical of products made with 
this sheeting are displays, advertis- 
ing and decorative signs, and explo- 
sion vent windows. 

Ethyl cellulose—Ethy! cellulose 
sheeting shares many of the qualities 
of acetate, and in addition is ex- 
tremely tough and remains flexible 
over a wide range of temperatures. 
Its high gloss and excellent clarity 
find use in rigid transparent cos- 
metic boxes and comb and brush 
packages. Its resistance to most ed- 
ible fats and oils makes ethyl cellu- 
lose sheeting suitable for refrigera- 
tor trim. Other uses are in lamp 
shades, furniture trim, advertising 
displays, photo albums, envelopes, 
and pass. books. Interestingly 
enough, a large volume is now being 
supplied to manufacturers of 3D 
movie glasses. 

Methods of processing ethyl cellu- 
lose sheeting include drawing, scor- 
ing, die cutting, punching, folding, 
pleating, and drawing. It is, however, 
difficult to heat laminate or heat 
seal. 


Cellulose nitrate—Nitrate -heets 
are made by being sliced om a 
large block because the ma‘ -ial jg 
too highly combustible to pro- 
duced by other means. This same 
factor forbids its use in app]. ations 
where high heat or an open flame 
might be encountered. 

Nitrate sheeting not only has a 
wide color range but it can be made 
with almost any mottled effect. It js 
also tough, water resistant, color- 
fast, tasteless, flexible and resistant 
to the corrosive action of inks 

Acrylics—Partitions, glazing, sky- 
lights, and lighted ceilings are the 
big growing uses for acrylic sheet- 
ing. Outdoor displays and signs are 
other significant markets. All of 
these applications make good use of 
acrylic’s resistance to weathering, 
its light weight, strength, shatter- 
resistance, and full range of non- 
fading colors. 


Recent Developments 


@ A pigmented or transparent, 
non-migratory film (Reynolon 6000, 
Reynolds Metals Co.) is used for 
surgical bandages. It may also be 
used in contact with lacquered, var- 
nished, shellacked, or painted sur- 
faces without lifting the finish. A 
transparent film (Reynolon 10000) 
has Bureau of Animal Industry ap- 
proval for use as a food wrap. A 
tinted or transparent, heavily plas- 
ticized film (Reynolon 11000) readily 
adheres to most smooth surfaces 
without the use of a bonding agent. 
This film, when tinted, is used as a 
sun visor on automobile windows 
and may be used as a sun shade on 
windows in homes, offices, or fac- 
tories. A general-purpose film 
(Reynolon 14000) was developed for 
such uses as storm windows, storm 
doors, porch enclosures, furniture 
covers, and shower curtains. 


@ A water-soluble, polyviny! alco- 
hol film (Reynolon 4000, Reynolds 
Metals Co.) is impervious to most 
oils, greases, and organic solvents. 
This film has gained universal ac- 
ceptance for use in bag molding and 
as a release agent for polyester and 
epoxy resin based reinforced plas- 
tics. A polyvinyl alcohol film (Rey- 
nolon 4000-05), created to dissolve 
in water at low temperatures, is well 
suited for packaging water dispers- 
able soaps, detergents, dyes, pig- 
ments, and insecticides. Another 

(To page 756) 
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Table I.—Properties and Applications of Available Films and Sheeting. 





ions 


ELLU- 
ame ELLO- | 


>rYRATI 


ELLULOSI 
NITRATE 


ETHYI 
CELLULOSE 


POLYVINYL | 
CHLORIDE, | 
VINYL 
CHLORIDE- | 
ACETATE 

COPOLY- 
MERS | 
NON-RIGID)| 
| 


Range of 
Gages, in 


0.0009 to 
0.0018 


Film 
0.0005 to 
0.010 
Sheet 
0.01 to 
0.5 


Film 
0.001 to 
0.010 
Sheeting 
0.01 to 
0.125 


0.005 to 
0.5 


0.00075 to | 


0.020 


Film 
0.0005 to 
0.010 
Sheet 
0.01 to 
0.125 


| 





Prope 


Tough 

Nontoxic 

Chemically inert in general but not 
to concentrated acids and alka- 
lies 

Inexpensive 


Thermoplastic 


rties 


Not heat sealable unless coated 
Not moisture proof unless coated 
Transmits high percentage of ultra 
violet rays 
Extremely susceptible to humidity 
changes 


Good dimensional stability 


T ough 
Nonblocking 
Gas permeable 
Low burning rate 


Excellent machinability 
Medium water vapor permeability 


Heat sealable 


Easily fabricated, cemented 


Easily vacuum or 
Density 1.28 


Thermoplastic 

Good to excellent dimensional 
stability 

Tough 

Nonblocking 

Excellent machinability 

Moderate water vapor permeability 

Heat sealable 

Low burning rate 

Density 1.2 


Thermoplastic 
Extremely tough 
Resilient 


pressure formed 


Easily fabricated, cemented 

Easily vacuum or pressure formed 

Low plasticizer content 

Good low temperature properties 

Resistant to hydrocarbons and salt 
solutions 

Soluble in low boiling ketones and 
esters 

Excellent resistance to sunlight ex 
posure with inhibited formulas 


High resistance to mild acids 


Flammable 


Easily fabricated, cemented 


Gas impermeable 


Low resistance to sunlight 


Thermoplastic 

Excellent resistance to edible oils, 
fats, alkalies 

Easy to print 

Non toxic 

Tough 

Odorless, tasteless 


Thermoplastic 

Excellent folding and flexural life 

Good resistance to greases and 
oils, acids, alkalies, most chemi- 
cals and many organic solvents 

Dimensionally stable when prop- 
erly processed 

Nonflammable (with proper plas- 
ticizer) or slow burning 

Moderately high tear resistance 


Thermoplastic 


Tough 


Nontoxic 

Good resistance to acids, alkalies, 
most chemicals and organic sol- 
vents 

Good resistance to aging, sunlight 
and the like 


Excellent clarity 

Good aging properties 
Soluble in organic solvents 
Dimensionally stable 


Typical Uses 


Packaging including food, 
drugs, metal parts, cigarettes, 
candy 

Decoration and display 

Protection against breakage 
(nests of shredded sheet for 
fragile items 

Parting medium 


Protective and decorative pack 
aging 

Laminations 

Transparent package windows 

Electrical insulation 

Eye shields, etc 

Drawn containers 

Instructional see-through sheets 

Photographic film base 

Decorative items 

Advertising displays 

Food tray liners 

Toys 


Uses similar to cellulose acetate 

Indoor and outdoor signs and 
displays 

Shoe and hosiery forms 

Explosion vent windows 


| Toilet seat and hamper covers 
Drawing instruments 
(rigid sheet) 
Drawn containers 
Optical frames 
Shoe heel covers 
Protective covers glass bottle 


Electrical tape 

Lamp shades 

Shields and windows for indus 
trial equipment 


Excellent flexibility at low tempera-| Rigid boxes for packaging 


tures 
Slow to burn 


Flexibility over wide range of tem 
perature 

Good aging characteristics 

Begins to soften at 200° F., softens 
gradually with increasing tempera- 
ture 

Nontoxic 

Heat sealable at 250 to 350° F 

Properties of final stock depend 
largely on plasticizer 


Heat sealable 

Dimensionally stable 

Excellent flexural characteristics 
Good tear resistance 

Stiffens at low temperatures 
Softens at 230 to 295° F 
Nonburning 


Photo albums 
Advertising novelties 
Refrigerator and furniture trim 


(FILM) 
Rainwear, curtains 
| Table cloths, mats 
Window shades 
Water-vapor barriers 
Packaging for food products and 
corrosive liquids, tobacco 
Closet accessories 
Inflatable toys, cushions 
Refrigerator bowl covers 
Storm windows 
Slip covers 
Baby pants ; 
| Vapor barrier in roofing 
Protective clothing 
Electrical tapes 3 
Auto seat covers and interiors 
(SHEET) 
Upholstery 
Handbags, wallets 
Conveyor belting 
| Tank lining 
| Flooring 
Wall covering 
Counter tops 
Blow-molded toys 
Bottle cap liners 
Hospital and crib sheeting 
(RIGID FILM) 
Lamp shades 
Protective and decorative lami 
nates 
Playing cards 


] 
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Table I.—Properties and Applications of Available Films and Sheeting (Continued). 





Type of 
Plastic Base 


POLYVINYL 
CHLORIDE 
(RIGID 


Range of 
Gages, in 


Continued ) 


POLYVINYLI- | 0.0005 to 


DENE 
CHLORIDE 
AND 


0.0020 


i 


VINYLIDENE | 


CHLORIDE 
COPOLY- 
MERS 


POLYVINYL 
BUTYRAL 


POLY- 
ETHYLENI 


MONOCHLORO- 
TRIFLUORO- 


ETHYLENE 


POLY- 
STYRENE 


MODIFIED 
STYRENE 


POLYAMIDE > 
(NYLON) 


RUBBER 
HYDRO- 
CHLORIDE 


As 
interlayer 


0.001 to 
0.125 


Oriented 
0.001 to 
0.018 
Regular 
0.010 to 1 





Tensilized 
0.0004 to 
0.00075 
Regular 
0.001 to 
0.0025 





| 
Properties 


Thermoplastic 

Heat shrinkable 

Oriented 

Flexible over a wide range of temperatures 
Excellent folding endurance 

Excellent transparency 

Heat sealable 

Unusually low water-vapor transmission 
Self-extinguishing 

Nontoxic 

Negligible water absorption 

Low gas permeability 


Exceptional clarity 


Translucent, or clear in thin gages Heat sealable, but not by high fre- 
Waxy to the touch quency technique without a buffer 
Nontoxic Chemically inert at room tempera- 
| Negligible water absorption ture 
Exceptional dielectric properties Lightest of all plastics 
Permeable to gases Exceptionally tough 
Tasteless and odorless Excellent aging*characteristics in 
Requires no plasticizer absence of ultraviolet light 
Outstanding low temperature flexi- | Thermoplastic 
bility Extremely good chemical resistance 
Low watetf-vapor transmission Poor resistance to non-polar solvents 
above 60° C. 
Low gas transmission 
Low vapor transmission 
Very low moisture absorption 


Tough when oriented Unusual dielectric qualities 
Special sheets have relatively high Chemically inert 

heat resistance Relatively low cost 
Exceptional clarity 


Thermoplastic 

Easily processed 

Easily vacuum formed 

Easily fabricated 

Exceptionally low water absorption 
Excellent electrical insulating properties 


Thermoplastic Heat resistant 

Low burning rate Relatively low water-vapor resistance 
Tough Special sheet is flexible 

Resistance to oils 


Not as highly transparent as cellu- Slight odor 

lose derivatives Resistance to water 
Moisture impermeable High elongation 
Good resistance to tear Withstands deformation after mild 
Heat sealable heating, permitting “stretch wrap- 
Softens at 205 to 250° F. ping” of irregular objects 
Resistance to brine Poor low-temperature characteristics 





Poor resistance to sunlight except in special types 


| Commercial food packagir 





Typical Use 
(RIGID SHEE1 


| Chemical and corrosiv: 
| ducts, tanks and hoo 
| Drawn containers 


Phonograph records 
Formed displays 


| Battery separator plate 


Partitions, siding, awn 
Highway markers 


| Road signs 

| Relief maps 

| Windshields 

| Light fixtures 

| Electrotype molds 


Shrink wraps 

1g 
Pipeline wrapping 

Home food wrapping 
Drum lining 

Water-vapor barriers 


| Corrosion-resistant barriers 


Insulation against electrical leak 
age 


Bottle cap liners 


Used mostly in safety glass 
interlayer 
Shrink wraps 


Packaging film for medicinals 
Liners for closures and containers 
~ especially for chemicals and 

corrosive liquids 

Protective bags, and wrappings 
for garments and food, par 
ticularly frozen food 

Electrical insulation tapes 

Tank linings 

Camelback" interface 

Disposable nursing bottles 

Paper laminates for packaging 


Diaphragms 
Gaskets 
Infra-red windows 


Decorative items 
Packaging 
Electrical insulation 
Table mats 


TV receiver masks 
Refrigerator door inner liners 
Rigid vacuum-formed packages 
Displays 

Game boards 

Cutlery trays 

Picnic plates 


Conveyor belts 

Heat sealing adhesives 
Flexible tubing 
Seating, extruded 
Paneling 

Briefcases 

Electrical tape 


Protective packaging—especially 


for large items such as aircraft 
engines (WV barrier) 
Garment bags, covers 
Packaging foods 
Bottle cap liner 
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Here again is proof of the amazing versatility of 
Kodapak Sheet, its spectacular ease of handling. 


Think of it! Two crystal-clear hemispheres, formed of tough, 
durable Kodapak, united by a metal grille. Result: a bird cage 
—light, graceful, airy as a floating bubble. 


Or make it smaller, without a grille, and you have a fabulous 
lepidoptorium, or a sparkling little greenery. 


Marvelous conversation pieces . . . but more! 


What wonderful inspirations to manufacturers on the lookout 
for new, exciting ideas—package makers and users—designers 
and producers of displays and novelties! 


For further information on the uses and properties of Kodapak 
Sheet, consult our representative or write: 


Cellul Prod Division 
HERE IS STUFF THAT Eastman ciaun Gane iecheme 4,N.Y. 
DREAMS ARE MADE OF 








Sales offices: New York, Chicago, Dallas. 


Sales representatives: Cleveland, Philadelphia, 
ep? “Kodapak" is a trade-mark Providence. Distributors: San Francisco, Los 
Angeles, Portland, Seattle (Wilson & Geo. Meyer 
MAKES GOOD PRODUCTS BETTER & Co.); Toronto, Montreal (Paper Sales, Ltd.). 
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AT YOUR SERVICE 





/ tT 
ACETATE pusic succine 


for your products 





Adaptable For Vacuum Drawing 


and all other types of forming, printing, 


silk screening and 
laminating. Many new 
products are being made 
out of our material. 
Let us help you 
improve your product. 





HI-IMPACT 
STYRENE 


-ASTICS COMPANY | 





polyvinyl alcohol film (F  jmoloy 
4000-75S) that lends itself re ily to 
molecular orientation is es jal}, 
recommended for use as light 
polarizer or for light filtratio: whey 
polarized. 


@ Film produced from a ne poly- 
ethylene (Alathon 10, E. I. cu Pon 
de Nemours and Co., Inc.) has 
greater transparency than earlier 
polyethylene films. It has pvreater 
stiffness and higher softening tem. 
perature and can therefore be run at 
a faster rate. 


@ High-impact film (Extruded 
Products Div., Gering Products. 
Inc.), produced from styrene resin 
(Dow 475, Dow Chemical Co.), is 
available in thicknesses from 0.005 
to 0.040 in. in a width of 24 inches 
Heavier sheet stock from 0.040 to 
0.100 in., or thicker, and rigid tubing 
in a variety of small diameters are 
also available. The film is recom- 
mended for packaging applications, 
vacuum-forming, and printing. 


@ Nylon film (The Garrison Co.) 
has exceptionally good adhesive 
properties and is used in 1 mil thick- 
ness for joining fabrics together. 
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aE Udijire Sear fabrics insure superior 
q performance for all types of COATINGS 


) has fi; , SMOOTH AND TOUGH... Wellington Sears sateens are 


arlier / widely favored by the coating industry, particularly for automobile 
reater upholstery, because of their high tear resistance and tensile strength, 
tem- we and because the smooth surface of the weave makes a consistently 
run at i good looking finished product. Wellington Sears sateens are made 


up to 72 inches wide in weights of about 8 to 10 ounces per square 
yard. Twills and broken twills are among other heavy Wellington 


} S ars fa +) Ss oO ; A 
ruded ears fabrics for coating 


ducts, 
resin 


-), is VERSATILE BACKING... Uniformly high quality standards 
0.005 of Wellington Sears drills, as well as the well-known Columbus 
ches sheetings, have established them in a wide variety of coating appli- 
40 to cations. These fabrics are suited for large-volume use items—wher- 
ibing ever high quality, flexibility, easy handling and a minimum of pro- 
$ are duction rejects are essential. Drills are made up to 72” wide, 4% to 
5% ounces per square yard. Columbus sheetings are available 40 to 


com- , ~ 
120 inches wide, from 2 to 5 ounces per square yard. 


tions, 


VITAL ELASTICITY. . . KnitKote is a cotton knit fabric spe- 
cifically designed for backings, supplying vital elasticity with per- 
fect shape retention. KnitKote backing gives leathercloth an ease 
of tailoring unsurpassed by other backing materials, a feature of 
great importance to the final fabricator. KnitKote is an outstanding 
material for furniture and automotive upholstery, and simulated 
leather outerwear. It is available in the grey or dyed neutrally, 59 
 Di- to 60 inches wide, 3.25 to 6.75 ounces per square yard. 


Co.) 
esive 
lick- 


for- 
ting 
t for SMOOTH, CLEAN SURFACE... Already established in the 
rade upholstery field, and developing rapidly in others, this rayon staple 
fabric furnishes a coating surface that is outstanding for smooth- 
ness and cleanliness. In addition, it contributes superior tear 
strength. This fabric is made in various standard weaves in widths 
up to 60 inches and weights from about 4 to 10 ounces per square 


TICS 


_ yard. Other Wellington Sears synthetic fabrics include filament 
| rayon; filament and spun nylon, Orlon*, Dacron**; spun dynel. 
OD- 
“AS- NEW RESILIENCE... Lantuck non-woven fabric is bonded with 
a resin specifically selected for use with vinyl coatings to give maxi- 
oD- mum strength and flexibility. It may be calender coated, laminated 
or electronically sealed to vinyl film. Especially suited for deeply 
et.” embossed patterns, Lantuck provides smooth surface and high 
54) gauge-weight ratio at reasonable cost. It improves stitch and tear 
0s.” strength without interfering with the viny] film’s soft, pliable hand, 
31 so important in upholstery. Lantuck for coating is 54 to 56 inches 
wide in weights of about 3 to 4 ounces per square yard. 
yl- *DuPont's trademark for its acrylic fiber 
- **DuPont’s trademark for its polyester fiber 
od, 
AS- ae 
»D- Nel i a n g t 4] n 5 e | r & First in Fabrics For Industry 
‘ Wellington Sears Co., 
M. A Subsidiary of West Point Manufacturing Company 65 Worth Street, New York 13, N.Y. 
an. 


Offices in: ATLANTA * BOSTON + CHICAGO « DETROIT + LOS ANGELES » NEW ORLEANS + PHILADELPHIA » SAN FRANCISCO - ST. LOUIS 
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Processing Film and Sheeting 


by M. R. RADCLIFFE* 


CCORDING to industry practice, 
A‘ term film and sheeting may 

be used interchangeably but, in 
general, the viewpoint is that film is 
thin and sheeting is thick. Arbitrar- 
ily, a dividing line around 0.008 in. 
(8 mil) has evolved. Certain proc- 
esses of manufacture lend them- 
selves to the production of thin film 
and certain processes are better 
adapted to the production of heavier 
gages. Some processes are econom- 
ically feasible for both. 


Casting Film 


One of the oldest methods for the 
manufacture of film is the process 
known as casting. A solution of a 
plastic in a suitable solvent is pre- 
pared and spread by various means 
upon a prepared surface and the 
solvent is removed by evaporation, 
leaving a film of plastic. This plastic 
film is stripped from the surface 
where it was allowed to form. 
Among the materials that have been 
cast into film by such a method are 
cellulose nitrate, other cellulose es- 
ters and ethers, nylon, polystyrene, 
polyvinyl chloride, and rubber hy- 
drochloride. In general, the products 
of a casting process are transparent 
and flexible thin films, although pig- 


*Project Engineer, Textileather Corp 
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mented types in transparent and 
opaque colors are also made. Cast- 
ing may be done on either a wheel 
or belt. 
The 


over a 


casting wheel is preferred 

casting belt where ex- 
tremely high quality film is needed 
such as in photographic film, but the 
casting belt is a more productive 
method because a longer casting 
surface is readily available. Thicker 
films are cast on belts rather than 
wheels because of the feasibility of 
drying. The casting process is, in 
general, economically limited to the 
production of thin films. 

Organosols, which are dispersions 
of very fine particles of plastic in 
organic solvents, may be made 
into film by a casting technique, 
with suitable modification for fusing, 
cooling, and stripping. 


Casting Sheeting 


The thicker cast plastic sheets are 
made by a different process entirely. 
A partially polymerized solution of 
plastic in a monomer is cast in a 
layer to a controlled thickness and 
under controlled conditions allowed 
to polymerize or harden into a sheet. 
The method may be used with either 
thermoplastic or thermosetting plas- 
tics and may or may not include 
other materials such as fillers, fibers, 
glass wool, and fabrics embedded 
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Solution-casting of cellulose acetate film on belt or wheel 


in the sheet. Sheets made by ¢h\ 
technique may be furthe 
and/or cured by vacuum or pressure 
forming or diemolding. Among the 
plastic materials that have heen 
commercially processed in this man. 
ner are the acrylate and methaery)- 
ate resins and the rigid and flexible 
polyester resins. 


fo rmeq 


Skived Sheeting 


A process for the manufacture 0; 
thicker sheeting, particularly froy 
cellulose derivatives, is known a 
block skiving. A thick sheet of the 
plastic is prepared by colloiding the 
plastic with a minor amount of sol- 
vent in a heavy duty mixer and 
after removal of foreign matter and 
uncolloided particles by a strain- 
ing operation, squeezing the mass 
through rollers. These thick sheets 
are then plied together in a press 
employing heat to achieve fusion 
and form a block. The block jis 
cooled and sliced into sheets of a 
controlled thickness on a skiving 
machine. The sheets are seasoned 
for the removal of solvents and later 
pressed between polished plates in a 
multi-platen press with controlled 
temperature and pressure to obtain 
crystal clear transparency. 


Wet Extrusion 


Processes of this type are not very 
common in the plastics field. Briefly 
the method comprises the prepara- 
tion of a solution and extrusion of 
this solution through a slit, either 
straight or circular, into a bath 
which either converts the solution 
to a gel or leaches the solvent and 
leaves the solute in the form of a 
film. The process of manufacturing 
cellophane is a wet extrusion process 
wherein a solution of cellulose xan- 
thate is coagulated or gelled when 
extruded into a sulfuric acid solu- 
tion; following this, the film is 
washed by passing it through a 
number of various baths and finally 
dried to a controlled water content 
over heated rollers. Extrusion of a 
solution of cellulose nitrate in 4 
water-soluble solvent into water re- 
sults in the formation of a {ilm of 
cellulose nitrate in another wet ex- 
trusion process. This is then deni- 
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regenerate the cellulose 


trusion of certain plastics 
film coating on paper has 
ized as a modified casting 
A solution of the plastic 
it is forced through a slit 
wet film and is deposited on 
g web; the solvent is re- 
o leave a supported film of 
a coating. 
et extrusion process is most 
for the production of thin 
itilizing plastics that yield 
ids viscous solutions, such 
ellulose derivatives. 














by this 
lormed 
ressure 
mg th 

beer 
S Man- 
lacry]. 
lexibl, 


—— Dry Extrusion 


fron Plastic 
process of extrusion 


film may be made by a 
requiring no 


WN as 

of th. solvents but only heat to fluidize the 
ng the plastic mass. Most types of thermo- 
of sol- plastics (including cellulose deriva- 
r and tives, vinyls, and modified rubber 
r and types) may be so fabricated into film 
train- ind sheeting. Slot or slit dies and 
Mass annular dies are used in this proc- 
sheets ess. In general, the heavier gages 
press are fabricated through slot dies and 
‘usior the lighter gages through annular 
ck is dies. In addition to the simple ex- 
of a trusion of plastic through an an- 
‘iving nular die, the process of inflating the 
soned extruded tube with air to thin out 
later and orient the film is used. This ori- 
sina entation or stretching process must 


olled be carefully controlled temperature- 
btain and stress-wise to result in im- 
proved strength and other physical 
characteristics. A wide range of for- 
mulations are possible in extruded 


very film and sheeting since in effect 
iefly —* any composition which is thermo- 
ara- f plastic, that is, softens with heat, 
n of may be extruded into a sheet form. 
ther — Binding tapes and various small 
bath dimensioned sheet forms are partic- 
tion ularly adapted to this type of proc- 
and essing. 
of a Most plastics must be prepared 
ring for extrusion, although many raw 
cess material manufacturers offer plastic 
an- for sale in a directly extrudable va- 
hen riety. It is generally desirable to 
lu- heat stabilize and/or lubricate plas- 
is tics to achieve optimum extrud- 
1a ability. Many varieties are formu- 
ally lated with plasticizers and fillers as 
ent well as stabilizers and lubricants to 
fa achieve specific properties in the fin- 
a ished film or sheeting. Blenders for 
re- premixing and incorporation of color 
of and Banbury mixers and mills for 
X- pre-fusing and heating may be used 


ni- to prepare stock for extrusion. 
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Block skiving process for production of acetate or nitrate sheet 


Great strides have been made in 
recent years in equipment for dry 
extrusion of plastics. Electrical heat- 
ing systems with a number of zones 
separately controllable have taken 
the place of steam as the heating 
medium in many instances. Screw 
and die design and _ electrically 
heated dies have also contributed to 
progress as have high-temperature 
fluid heating mediums. 


Calendering 

This is a method of manufacturing 
plastic film and sheeting in rela- 
tively high volume and at virtually 
any thickness that may still be 
called a sheet from 0.0015 in. up. 
Many of the thermoplastics may be 
calendered, but among them the 
vinyl chloride resins are probaly 
most suitable for fabrication by this 
method. They lend themselves to a 
virtually infinite variety of formula- 
tions ranging from almost window- 
glass clear thin films to highly filled 
relatively thick materials resembling 
linoleum and asphalt tile in dimen- 
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Equipment for calendering vinyl 
plastics requires availability of high 
temperatures as well as much auxil- 
iary machinery. In general, the 
process may be resolved into sev- 
eral operations. The vinyl resin is 
first blended with other ingredients 
in an effort to achieve uniform dis- 
tribution of stabilizers, plasticizers, 
and lubricants. Batch sizes vary con- 
siderably with different processors 
from 100 to 5000 lb. Blending cycles 
likewise vary depending upon con- 
ditions such as the type of resin, 
nature of the formulation, whether 
heat is applied or not, and rapidity 
of the blender operation, Color is 
sometimes introduced in the blender 
but more often not. 

After a formulation is prepared 
by blending, it is charged to a Ban- 
bury mixer and given an intensive 
mixing under pressure and heat 
which colloids the plastic into a ho- 
mogeneous hot doughy mass. Us- 
ually Banbury mixers are operated 
against a temperature limit; when 
this is reached, the batch is expelled 
by the opening of a gate at the bot- 
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Steps in the production of film or sheet by calendering 


tom. Color is introduced into the 
Banbury in several forms—as dry 
pigments, as color pastes (pigment 
ground in plasticizer), or as master 
batches (pigment dispersed in a 
compatible vehicle). Banbury drop 
temperatures vary from 270 to 350° 
F. depending upon the specific for- 
mulation and product being run. In 
general, the lighter gages are not 
heated too high at this phase of the 
operation whereas heavier gage 
stocks may be in order to obviate 
putting heat into them later on in 
the process. Banbury cycles may run 
as short as 1.5 min. or as long as 15 
min. depending upon the heat sup- 
plied, the size of the batch in rela- 
tion to the machine, and the speed 
of the Banbury. In some cases, the 
blended plastic is fused by means 
other than a Banbury such as on a 
heated two-roll mill, but the Ban- 
bury does the job most efficiently. 

Following the Banbury mixing or 
colloiding of the batch, the hot plas- 
tic mass is transferred to a two-roll 
mill which serves as a reservoir of 
ready stock for calendering. Here 
the batch-wise preparation phase of 
the process changes to the continu- 
ous calendering phase. Several two- 
roll mills are frequently used to 
maintain an adequate, uniformly hot 
supply of stock for calendering, In 
general, one mill is adequate for 
light gage films, but for heavier 
gages more milling capacity is used 
and serves to provide means for re- 
work of trim continuously. The point 
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of importance relating to milling ca- 
pacity is that the feed to the calen- 
der from the mill should be uni- 
formly hot and homogeneous. 

Most calenders used for making 
plastic film or sheeting are three- 
or four-roll machines with provision 
for precise adjustment of the dis- 
tance between the rolls and for pre- 
cise control of the heat in each in- 
dividual roll. The surface speeds of 
the various rolls usually are differ- 
ent, so that in going through the cal- 
ender the film or sheeting succes- 
sively runs on slightly faster moving 
rolls. This is not always the case, 
however, since many calenders are 
used for coating fabrics and paper 
where even speed is used. Roll tem- 
peratures used for calendering viny] 
film and sheeting are usually in 
the 280 to 360° F. range with many 
variations of temperature between 
rolls depending upon the product be- 
ing calendered, its thickness, formu- 
lation, etc. Perfection of surface, es- 
pecially in heavier gage goods, is 
usually obtained by using matted or 
frosted rolls. In making lighter gage 
goods, rolls with such a finish are 
also desirable since they yield a 
sheet with less clingy tendencies be- 
tween surfaces. 

Film or sheeting is usually pulled 
off of the calender by a close-up 
roller or blanket to avoid excessive 
stretch. It is led around cooling 
drums or through embossing or fin- 
ishing equipment to a slitter or 
trimmer and then to a wind-up 
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coordinated with calend speed 

High productivity is one of the 
salient features of the ca! dering 
process. A wide variety of products 
ranging in thickness, flexibility 
physical properties, and cost are g 
manufactured from vinyl resins, The 
styling and combining of calendered 
vinyl films and sheetings is one 9 
the larger phases of the plastics jn. 
dustry. 


Laminating 

Plastics film and sheeting is varj- 
ously combined with itself and other 
materials in a number of different 
processes which may be loosely re- 
ferred to as laminating. In one proc- 
ess, multi-platen presses are used 
wherein sandwiches of transparent 
plastics and printed matter may be 
combined using heat to soften the 
plastics and obtain a direct bond be- 
tween the plastic and other constitu- 
ent, which may be paper, fabric, an- 
other plastic, wood, or metal. 

There are several methods of 
laminating or combining plastics film 
or sheeting with other materials in 
rolls. A wet process employs an ad- 
hesive which may be precoated on 
one or both surfaces; these are then 
plied together through a set of nip 
rollers to obtain a uniform tight 
bond. A dry process in which heat 
is used to secure the bond between 
a thermoplastic film or sheet and 
another sheet of material is quite 
common. Both the plastic sheet and 
the other sheet are preheated be- 
fore being brought together through 
a set of nip rollers and cooled. In a 
modification of this method fabrics, 
paper, and non-woven webs may be 
sized with a thermoplastic adhesive 
in a prior operation to facilitate the 
hot lamination that follows. Some 
suppliers of certain textiles and 
modified textiles intended for com- 
bining with plastics incorporate a 
percentage of thermoplastic fiber. 
Thus, the textile is tailored to be 
suitable for hot lamination with 
plastics film or sheeting. 

Besides these separate laminating 
or combining methods, the process 
of film or sheeting manufacture and 
lamination or combining in a single 
operation is widely used in produc- 
ing plastic-coated paper and fabrics. 


PULL TRIM 
ROLLS Coating 
AIR There are several ways of pro- 


ANNULAR DIE ducing plastics films or sheetings 


Dry extrusion of film by methods discussed on page 759 combined with paper, textiles, metal 
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e METALIZED CELLULOSE ACETATE 


All-purpose flexible and durable plastic film, ideal for 
advertising signs and displays, premiums, set-up boxes, 
toys, flasher displays, etc. 


e METALIZED POLYSTYRENE 


Startling resemblance to metal, but much lower in cost. 
Used in refrigerator panels, radio dials, electric appli- 


Space Helmet Premium ances, unbreakable mirrors, clock faces, etc. 


using MIRRO-BRITE ACETATE 


e METALIZED MYLAR 


Latest development and most durable of flexible films, 
unusually high tensile strength. Can be laminated to 
leather, fabrics, paper, other plastics, or converted into 
metallic yarn. 


Pg mag * METALIZED BUTYRATE 


using MIRRO-BRITE ACETATE 


Ideal for vacuum forming, rigid, long shelf life, non- 
tarnishing. Adapted for 3-dimensional displays and 
signs, toys, and varied industrial applications. 


Mirro-Brite can be vacuum-formed, die-cut, laminated, 
silk screened, and processed in countless ways. 


Redie Di Available in rolls and cut to size sheets, in a full range 
‘iadio Dials A 
using MIRRO-BRITE POLYSTYRENE of gleaming colors. 





a yr, 
Refrigerator Evaporator Door 
using MIRRO-BRITE POLYSTYRENE KRUEGER 


a 
222 moe te: rh 
%, 


Vacuum-Formed Point-of-Sale Dis- | Vacuum-Formed P.O.P. Sign Shoe and Belt using 
play using MIRRO-BRITE BUTYRATE using MIRRO-BRITE BUTYRATE MIRRO-BRITE MYLAR 


Write for descriptive booklet, color card and samples 


101 WEST FOREST AVENUE, ENGLEWOOD, N. J. Dept. MPE-54 
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foils, or other webs. Webs may be 
coated with solutions of plastics in 
volatile solvents; after the solvent is 
removed by evaporation, a sup- 
ported film remains. Multiple coats 
are used in such an operation to 
build up thickness. Pyroxylin plas- 
tic is commonly applied in this man- 
ner, using knife or roller coating ap- 
plication of the solution. Formula- 
tions may vary widely to achieve 
various physical properties and a 
range of cost. Most plastics film- 
formers have been used in solution 
processes of this type but certainly 
pyroxylin or cellulose nitrate coat- 
ing was the forerunner of them all. 

Another coating process that re- 
sults in a plastics film combined 
with a web of other material is that 
known as organosol and _ plastisol 
coating. In technique the deposition 
of the film is similar to the casting 
or coating operation. A dispersion of 
the plastic, usually polyvinyl chlor- 
ide, is prepared in an inactive sol- 
vent medium. In the case of organ- 
osols, the medium is a volatile sol- 
vent, and in the case of plastisols 
the medium is a non-volatile liquid 
vehicle which becomes integrated 
with the resin in the fusion opera- 
tion. Preparation of organosols is us- 
ually carried out in a ball mill where 
attrition results in the dispersion of 
the resin in a very finely divided 
state. Plastisols are prepared from 
resins specifically manufactured 
with a small uniform particle size 
by simple mixing with the plastici- 
zer, usually in a moderate batch 
size in which heat build-up may be 
averted. Colors may be incorpor- 
ated in the original mix or may be 
added later to a prepared plastisol 
as a paste by simple mixing. Vis- 
cosity is usually controlled and ad- 
justed to suit the particular for- 
mulation and coating method. 

The coating of plastisols is similar 
to the spread coating of solutions 
in that the same types of knives or 
roller coating heads may be used. 
The drying or conversion of the 
coating is normally negotiated in 
two stages, the first stage serving to 
strip the coating of any minor vola- 
tile phase and bring it to a uniform 
preheated gelled condition, and the 
second stage running very hot 
(above 350° F.) bringing about the 
solvation of the resin by the plasti- 
cizer or fusion of the film. 

Depending upon speeds and tem- 
peratures of the oven various thick- 
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nesses may be deposited and fused 
in plastisol coating. Actually it is 
more practical to arrive at heavy 
gage coatings by multiple passes 
through the coating machine. Thick- 
nesses of 3 to 5 mils in a single pass 
are normal practice. 

Calende. coating of cloth or pa- 
per is a process similar to the film 
calendering operation. The same 
general preparation steps are re- 
quired to get the stock to the calen- 
der. Besides the plastic going 
through the calender, the web is 
also passed through the nip of the 
last two rolls in the calender simul- 
taneously with the plastic where- 
upon the two are welded together 
by virtue of the thermoplastic ad- 
hesiveness of the plastic. Preheating 
of the material is sometimes advan- 
tageous for improved adhesion and 
permanence of the bond. 


Fabricating Film and Sheeting 

Experience has demonstrated the 
desirability of using fine round 
needles and long stitches in sewing 
film and sheeting. Where extra 
strength is needed, binding tapes or 
multiple layers are used to avoid 
stitches pulling through. The sharp 
edge of plastics film tends to cut 
cotton threads, so nylon has been 
recommended as a tougher material. 

Heat sealing is a_ fabricating 
method admirably suited to plastic 
film and sheeting. In principle, when 
two surfaces of thermoplastic are 
heated te their melting point and 
held in close contact, they fuse to- 
gether. The seals are strong, simple, 
have a pleasing appearance, and are 
as waterproof as the material itself 
Several types of equipment are 
used, Simple bar sealers are essen- 
tially heated metal platens of vari- 
ous sizes and shapes, mechanically 
mounted for jaw or vise action. 
Continuous types of sealers employ- 
ing heated wheels or heated metal 
belts have been developed for spe- 
cific jobs. For general fabrication 
work, sewing machines with high 
frequency electrodes supplanting the 
needle stitch action are used. 


Recent Developments 


@ Processes and facilities have 
been developed (Graef Engineering 
Co.) for sealing polytetrafluoro- 
ethylene to itself or to metal. The 
seal has a tensile strength approxi- 
mately equal to that of the poly- 
tetrafluoroethylene itself. Polytetra- 


fluoroethylene tapes can ow by 
made in any desired widt! hrough 
the use of this sealing proce. These 
tapes may be used in bag- sacks 
fuel cells, tank liners, p» otectiye 
clothing, laboratory dishes, and oy 
many special surfaces. 


@ Thin cast polytetrafluorcethy!- 
ene film is now being metallized jn 
experimental quantities (Dilectrix 
Co.). Using the high vacuum tech. 
nique, film thicknesses of 0.00025. 
0.0005, 0.001, and 0.002 in. have been 
coated with silver and copper. Ap- 
plications for the film include min- 
iature capacitors, shielding, and 
printed circuits. 
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Decorating Film and Sheeting 


MBOSSING and printing are the 

most common methods employed 

to decorate plastic film and sheet- 
ing. Laminating films to other col- 
ored sheets or to fabric, paper, or 
foil offer means for achieving a va- 
riety of effects. The flocking of col- 
ored fibers to both films and sheet- 
ings provides another way of en- 
hancing appearance. The quilting of 
flms with a soft interlayer of pad- 
ding material may be accomplished 
by heat sealing or stitching. New 
beauty may be imparted to film 
by the addition of certain materials 
during compounding; for example, 
fish scale extract for a pearl effect 
or metallic powders for a lustrous 
sheen. Ruffling and crimping may 
be employed to improve the appear- 
ance of fabricated items. 


EMBOSSING 


MBOSSING is the art of forming 
surface patterns in relief by press- 
ing a design into a material. Widely 
used to increase the beauty and 
utility of both films and sheeting, 
embossing is usually accomplished 
by one of two general methods; 
namely, plate or press embossing 
and roller embossing. 

Surface designs in relief may be 
obtained in cast films by reproduc- 
ing the surface on which the film is 
cast or by exposing the material to 
electronic waves to produce a crin- 
kled effect. 

Plate Embossing—Commonly used 
for impressing alligator and other 
deep-grained patterns in vinyl chlo- 
ride sheeting, this operation is per- 
formed with heated flat bed me- 
chanical or hydraulic presses. A 
metal plate with the desired pattern 
engraved in it is attached to the 
upper platen of the press which is 
heated either by steam or hot water 
under pressure. The matrix or fe- 
male of the embossing plate is fas- 
tened to the bottom platen which is 
not heated. This matrix, a soft, fi- 
brous sheet which is usually made 
of paper or felt, is formed to the 
necessary contour by wetting and 
then pressing it against the emboss- 
ing plate. 


Decorating Film and Sheeting 


Most quick-acting presses are 
built so that the top platen is sta- 
tionary, and the bottom platen drops. 
For continuous rolls, the film is fed 
between the platens and positioned 
between the engraved plate and the 
softer backing. The press is then 
closed for a period varying from a 
few seconds to almost a minute, 
which forces the heated engraving 
into the film and embosses its sur- 
face. Temperature, pressure, dwell 
time, and the quality and depth of 
the engraving are all critical factors 
in the production of satisfactory 
embossing. 

When embossing sheets rather 
than rolls, hydraulic daylight presses 
may be used. In this method the 
plastic sheets are placed between 
embossed steel plates and subjected 
to heat and pressure to impress the 
design from the plate onto the plas- 
tic. A large number of assemblies of 
plastic and embossed plates can be 
built up to achieve reasonable 
production. 

Engraved plates are not absolutely 
necessary for satisfactory embossing. 
First rate jobs can be turned out 
using pieces of coarse textured cloth, 
wire screening, abrasive paper, 
woven rattan, or similar materials 
which are readily available and are 
generally as effective as plates. 

Roller Embossing—Generally used 
for finer grains such as skyver, box 
calf, or moire, the roll embosser 
operates on the same general princi- 
ples as the flat bed press, except that 
the design is engraved on the sur- 
face of a steel roll instead of a flat 
plate. In producing an embossed 
pattern by this method, the film is 
passed between the engraved roll 
and a supporting roll known as the 
backing or impression roll. As the 
material moves continuously be- 
tween these rolls, the raised por- 
tions of the steel roll press it down 
into the backing roll to form the 
desired pattern. 

Although the impression roll may 
have a rubber surface, it is ordi- 
narily made of pressed paper. When 
installing a paper roll, it is custom- 
ary to wet it with water and then 
bring the engraved roll in contact 
with it to “run in” or “cut in” the 


design of the engraved roll. This re- 
produces a counter impression of the 
engraving in the impression roll 
which in turn contributes toward 
producing a clear, well-defined em- 
bossed design. 

A typical embossing unit for vinyl 
chloride sheeting consists of a let-off 
device, a heating drum, the en- 
graved roll, the paper backing roll, 
a cooling drum, and the windup. One 
roll—either the engraved or the 
backing roll—is mounted in a fixed 
position, while the other roll is ad- 
justable so that it can be brought 
to bear on the fixed roll with vary- 
ing pressures. 

The amount of heat and pressure 
applied varies considerably with the 
nature of the material to be em- 
bossed, its thickness, the pattern de- 
sired, and the speed at which the op- 
eration is performed. As a general 
rule, deeper patterns require more 
heat and pressure than shallow de- 
signs. Since the material should be 
cooled to set the impression, em- 
bossing is sometimes accomplished 
using a cold engraved roll with pre- 
heated film, while at other times it 
is done with a heated roll with either 
cold or warmed material. As there 
is a tendency for the film to spring 
back after passing through the em- 
bossing rolls, the speed at which the 
film can be embossed is dependent 
on the length of dwell time that is 
necessary in order for the film to 
take a permanent set. 


PRINTING 


IncE the surfaces of plastics films 

and sheetings are non-porous, a 
different principle of printing is or- 
dinarily employed than is customary 
for paper or other surfaces. Inks are 
used which contain a volatile solvent 
and a binder of the same general 
type of resin as the film to be 
printed. When the ink strikes the 
film, it carries enough solvent with 
it to partially dissolve the film sur- 
face at the point of contact. Upon 
vaporization or evaporation of this 
solvent, the surface dries with the 
pigmented binder as an integral part 
of the film, possessing the same re- 
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sistance characteristics as the film it- 
self. This is limited to films with 
readily available solvents. 


Gravure Printing 

Gravure printing is a method of 
printing in which the inks are de- 
posited onto the material from the 
recessed design of an engraved roll. 
This high speed method of printing 
has enjoyed a tremendous growth 
in recent years. Its outstanding ad- 
vantages include fine photographic 
reproduction, unusual color effects 
from each impression, very rapid 
drying, and high rates of production. 
Because rapid drying inks are used, 
the film can frequently be rewound 
immediately without any sticking or 
offsetting. Various techniques have 
been developed in multicolor gra- 
vure printing to eliminate or correct 
the stretching of elastomeric films 
which would affect register and 
cause distortion of the print. 

In gravure printing, the engraved 
cylinder revolves in a reservoir of 
ink or under an ink jet which fills 
the etched ink cells and leaves a 
film of ink on the surface of the 
cylinder. As the cylinder revolves, 
an oscillating doctor blade wipes the 
surplus ink from the non-printing 
areas of the cylinder surface while 
the ink cells retain ink in proportion 
to their depth. It is desirable to 
have the steel doctor blade as close 
as possible to the point of impres- 
sion as this gives the ink less time 
to thicken in the cells before print- 
ing and prevents loss of detail in 
the shallow parts of the print. Dur- 
ing printing, the film passes between 
a rubber impression roll and the en- 
graved cylinder. The impression roll 
forces the moving film into direct 
contact with the ink cells whereupon 
the ink is transferred from the 
etched design onto the film. 

The pattern to be printed is or- 
dinarily photo-engraved on copper- 
surfaced rolls, although pantograph- 
engraving may also be used. In 
either event, the lines and tones of 
the original design are reproduced 
on the cylinder by a multitude of 
tiny cups whose purpose is to hold 
the ink and deposit it on the surface 
to be printed. By varying the 
depth of the cups and thus the quan- 
tity of ink held in them, variations 
are produced in the intensity of the 
colors printed. The skill used in the 
engraving of the cylinder determines 
the final quality of the printing. 
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In preparing an engraved cylinder 
for gravure printing, the pattern to 
be reproduced is photographed to 
the desired size, and a positive made. 
A fine gravure screen is then placed 
over a carbon tissue, which is a light- 
sensitive gelatin film supported by a 
paper backing, and the tissue ex- 
posed to light. This hardens the ex- 
posed portions of the sensitized gel- 
atin. The positive of the pattern is 
then placed over the screened light- 
sensitive carbon tissue, and again a 
light exposure is made. Following 
this, the carbon tissue is wrapped 
around the surface of the copper 
cylinder with the image side next to 
the metal to allow the gelatin to ad- 
here to the copper. The cylinder is 
revolved in warm water which re- 
moves the paper backing and dis- 
solves out the unexposed gelatin 
which is soluble in water. After the 
remaining gelatin has dried, the 
margins and sections of the roll 
which are not to be etched are cov- 
ered with an asphalt varnish. 


Silk Screen Printing 

Silk screen printing is a form of 
stencil printing with the design pro- 
duced by passing the ink through 
apertures in a material onto the sur- 
face to be printed. Since the entire 
operation is carried out by hand, the 
cost is rather high when compared 
to gravure printing. However, it has 
a secure place in custom production 
because it can apply a greater num- 
ber of hues in multicolor work and 
can be used where the volume is not 
enough to justify roller printing. 

While silk is the conventional me- 
dium for furnishing the mesh nec- 
essary for this process, bolting cloth, 
nylon, and even brass and stainless 
steel may also be used. The mesh 
size varies widely, depending largely 
upon the character of the design. 

Although there are various meth- 
ods of preparing a screen for the 
printing operation, the following 
techniques are commonly used in 
vinyl film printing. 

In one method, a positive is first 
made of the desired pattern, either 
on a photographic film or by hand 
tracing, with an opaque ink on a 
transparent or translucent material. 
Next the screen is coated with a 
light-sensitive gelatin, usually con- 
taining either potassium bichromate 
or ammonium bichromate. The posi- 
tive of the design is then placed over 
the screen, and the whole exposed 


to light. This renders all t 
tized film insoluble except 
neath the design. The scre« 
washed with warm water t 
the gelatin in the unexposed sections 
Thus the mesh in the design areas 
is left open, thereby enabling ink tp 
flow through during printing while 
the remaining screen mesh jg 
blocked and will not pass ink. The 
portion of the screen which jg 
blocked out is commonly protected 
by coating with a lacquer or solution 
of a type not affected by the ink. 
Indirect methods of placing the 
pattern on the screen are also used 
One way of accomplishing | this 
makes use of a light-sensitive film 
with a backing paper. The pattern 
to be marked is cut through the film 
but not through the backing paper 
In this way a rigid stencil is pre- 
pared which can not be distorted 
and in which small sections, such as 
the center of the letter O, can not 
move or slide about. The film is then 
placed against the silk screen and is 
fixed in position by the simple proc- 
ess of hot ironing. The backing pa- 
per is then peeled off and the as- 
sembly is ready for immediate use 
After the design has been placed 
upon the screen, the screen is 
mounted on a wood frame so that 
the silk is stretched taut with the 
tension equalized in both directions. 
The size of the screen is dependent 
on the design, but it is commonly as 
wide as the film and long enough 
to contain a complete pattern design. 
The film is then rolled out on tables 
so as to lay smooth, and the screen 
structure placed over the film. The 
squeegee, a hand instrument con- 
sisting of a rubber blade set into 
the edge of a wooden board, is 
placed across one end of the open 
side of the screen frame. Some ink 
is then poured onto the end of the 
screen and allowed to run under 
the blade of the squeegee which rests 
on the screen fabric at about a 45° 
angle. The squeegee, which is equal 
in length to one of the inside dimen- 
sions of the screen, is drawn across 
the screen carrying ink with it. 
Since the taut fabric is a fraction 
of an inch above the surface of the 
film, pressure is brought to bear to 
cause the screen to flex into contact 
with the material. As the ink is 
drawn across the screen, it passes 
through the meshes left open in 
the design and onto the film beneath. 
Multicolor printing is accom- 
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plished by using separate screens 
for each color. Each sereen contains 
a part of the pattern so that when 
successive screens are used with 
their respective inks, additional por- 
tions of the design are laid down in 
different colors. Sometimes as many 
as 15 or 20 screens are used in one 
pattern. Careful attention must be 
given to both the transverse and 
longitudinal alignment of the screens 
and the film to obtain perfect regis- 
ter of pattern. It is necessary to al- 
low the ink to dry after each ap- 
plication before a new screen can be 
laid down. 


Typographic Printing 

In typographic or 
printing, the ink is transferred from 
rollers to a metal plate with raised 
surfaces. These raised surfaces are 
then pressed directly against the sur- 
face to be printed in order to trans- 
fer the inks. The inks employed 
must be slow drying because of the 
time lapse involved in transferring 
the inks from the ink fountain to 
the rollers and then to the printing 
surfaces. Slip sheeting, an absorbent 
paper, may be used to protect the 
wet impression to increase produc- 
tion speeds. The strong volatile sol- 
vents necessary for printing on pol- 
ished or glazed plastic films can not 
be used since they cause the ink to 
dry on the press or rollers. 

Many types of presses may be 
used in this process. The flat bed 
press with flat plates which are 
inked by passing under a series of 
inked rollers is suited for printing 
sheet stock. The printing is accom- 
plished by passing the inked plates 


letterpress 
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beneath an impression cylinder 
which carries the sheets of film 
against the plates and then passes 
them out to be stacked in a pile. 

In the rotary type press, the print- 
ing plates are curved and clamped 
onto cylinders. These cylinders ro- 
tate past a series of rollers to re- 
ceive ink and then against the im- 
pression cylinder to transfer the ink 
to the film. 


Flexographic Printing 

The flexographic process is essen- 
tially an outgrowth of letterpress 
printing in which, in the early days, 
an aniline type of ink was used. 
Present-day inks are made from res- 
ins dissolved in volatile solvents. 
Rubber rollers and rubber plates 
with raised printing surfaces are 
used in this method. The latter can 
be readily wrapped around a cylin- 
der and fastened to permit use on a 
rotary type press. The fountain is 
much simpler than that used in the 
conventional letterpress process. 

Since the inks contain highly vola- 
tile solvents which evaporate within 
a few seconds after application to the 
film, much higher production speeds 
are possible with this method than 
with the standard letterpress meth- 
od. The application of heat also 
permits increased printing speeds. 
This process is limited to solvents 
that will not damage or distort rub- 
ber and which are also miscible with 
the typé resin used. 


Lithographic Printing 
In lithographic or planographic 
printing, the image is transferred 
from a completely flat plate. The 


Both rigid and flexible plastics sheetings, including acetate, vinyl, ethyl cellulose, 
and phenolic laminates, and coated fabrics and papers, can be mechanically perfor- 
ated with various shapes and sizes of holes to fulfill requirements of specialized jobs. 
Dimensional stability of plastics facilitates accurate positioning of holes 


process works on the prin (ple tha; 
grease and water repel « othe: 

The design is usually pl: ed pho- 
tographically on the plar ographi 
plate. Since the plate is thin and fla 
it can be wrapped around the cy]. 
inder of a press. The plate is pre- 
pared so that the image is greas, 
while the non-printing areas ay 
covered with water. Thus the ink js 
picked up only on the image and js 
repelled by the other parts of the 
plate. Transfer of ink to the surface 
to be printed can be accomplished 
either by direct or indirect means 

In offset lithography the image js 
transferred to a rubber-blanketed 
offset roll. The offset cylinder jn 
turn transfers or offsets the image 
onto the film. 

Dry offset or dry lithography— 
This process is a combination of let- 
terpress printing and offset lithog- 
raphy. Neither water nor plano- 
graphic plates are employed. Instead 
a metal cylinder with raised surfaces 
is inked with rollers and pressed 
against a rubber-covered impression 
cylinder which transfers the ink to 
the surface being printed. 


Transfer Printing 

This is a method of printing on a 
carrier material and then transfer- 
ring the print to a film. This is nor- 
mally accomplished by printing 
either a single or multicolor design 
on,a special paper coated with a 
thermosetting alkyd resin. The 
printed paper is passed in intimate 
contact with a film or is used as a 
surface onto which a film is cast. In 
either case the print releases from 
the paper and becomes .an integral 
part of the film. The film is stripped 
from the paper bearing the perma- 
nently transferred design. Special 
inks are used so that the print will 
release readily. Excellent detail and 
register are obtained since the paper 
has minimum stretch. 


Photo-engraving 

Rigid thermoplastic sheets are 
sometimes printed by a _ method 
known as photo-engraving. In this 
method the sheet is first cleaned and 
then coated with a light-sensitive 
gelatin emulsion often containing 
ammonium dichromate. The negative 
of the pattern desired is then placed 
in contact with the sensitized sur- 
face and the whole exposed to light 
The exposed portions of the surface 
are rendered insoluble to water 
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beneath the design re- 
changed. Washing with 
r removes the latter areas 
stencilled pattern of the 
[This can be colored with 
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Recent Developments 
e-dimensional color depth 
olstery material (Fusefilm, 
Corp.) has been developed 
tte manufacturers. It is 

of two layers of vinyl 
hon, The General Tire & 
‘o.) fused into one 
ttom layer carries the design; 


sheet. 


ayer is a transparent heavy- 

itective film. 
@ Polyethylene film (Cheslene, 
Chester Packaging Products Corp. 
Extruders, Inc.) 
methods, can be 
ised by most printers of polyethyl- 
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“*SPARKLING’’ DISPLAY 
WITH ACRYLIC ROD 
Specially processed Acrylic rod by 
H & R has helped many moanufac- 
turers design unusual and striking dis- 
plays. Since Acrylic rod “travels the 
light” from entrance point to exit 
with but little “light loss’’ enroute, 
tiny “‘bubbles,” bits of tinsel, bril- 
liants and other sparkling materials 
placed in the rod catch the light pass- 
ing through and serve to create 


creuse “attention” values. 
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KRALASTIC 
TUBING BY H &R 
Kralastic extrusions, widely used for” 


conveying cold water, oil, chemicals 
and for any installation where flexi- 


items produced for industry by H 
The sections of Kralastic 

ore representative of the many st 
and diameters we can produce 
your order. 








CUSTOM EXTRUSIONS 
OF ACRYLIC ROD 


This Acrylic divider strip was made to 
order in a properly matching color 
for use in the construction of decora- 
tive station exteriors by the Sun Oil 
Company. prelmindees 
being decorative, possesses in 

structural qualities. 
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oe ober ca te win le 


pte 


USTRIES 











Electronic Heat Sealing 


by JOHN A. CALLANAN* 


pieces of thermoplastic sheet or 

film is one of the most useful 
and labor-saving applications of the 
many electronic processes employed 
by industry today. In general, the 
process is simple and can easily be 
integrated into already established 
manufacturing lines with economic 
advantages. Frequently, equipment 
is amortized in less than a year on a 
labor-saving basis, thus comparing 
favorably with other capital expen- 
ditures. 


W ieces o together of two or more 


Basic Theory 

High frequency sealing or welding 
is accomplished by an electric power 
usage known as dielectric hysteresis. 
The plastic sheeting is subjected to 
an electrostatic field, the polarity of 
which is alternated millions of times 
per second, As the polarity changes, 
a corresponding stress reversal is 
experienced by each molecule in the 
material being sealed. The distortion 
and reorientation of the molecular 
elements results in more or less fric- 
tion, depending upon the material’s 
composition. The frictional heat 
generated causes melting and con- 
sequent uniform bonding together of 
those areas of the film or sheeting, 
which were subjected to the elec- 
trostatic field. 


Sealing Equipment 


The tools used for electronic seal- 
ing are simple to operate and, if 
well engineered and constructed, 
may be expected to give many years 
of trouble-free service. They may 
be considered as three basic units, 
although accessories such as locating 
fixtures, dial or reciprocating han- 
dling mechanisms, continuous seal- 
ing fixtures, automatic switching 
arrangements, and the like are often 
used in conjunction with them to 
increase their productivity, insure 
repetition, and maintain quality 
standards. 

The three basic units are: 1) a 
generator or frequency converter to 
change the commercial low fre- 
quency power supply to high fre- 
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quency electrical energy; 2) a 
pneumatically operated press to 
raise and lower the die and to supply 
the necessary pressure during the 
welding cycle; 3) a die of the re- 
quired outline and dimensions to 
seal the desired shape and area of 
the film or sheet. 


Sealing Procedure 
The very simple process of elec- 
tronic sealing or welding is usually 
accomplished in the following man- 
ner. One or more pieces of plastic 





Table I—Electronic Sealability of 
Plastic Sheetings 





Material 
Polyvinyl chloride 
Flexible, clear 
Pigmented 
Opaque 
Semi-rigid 
Rigid 
Flexible, glass-bonded 
Coated paper and cloth 
Adhesive emulsions 
Polyvinyl acetate 
Cellulose acetate 
Clear 
Pigmented 
Cellulose acetate butyrate 
Cellulose triacetate 
Cellulose nitrate 
Saran (polyvinylidine chloride) 
Pliofilm (rubber hydrochloride) 
Nylon (polyamide) 
Acrylics 
Cellophane (regenerated cellu- 
lose) 
Polyethylene 
Polystyrene 
Ethyl] cellulose 
Teflon (tetrafluoroethylene) 


Sealability 


E 
E 
G 
G 
F 
E 
E 
E 
G 
G 
G 
G 
F 
F 
E 
E 
G 
F 


* Code for sealability: E=— Excellent; G—= Good; 
F= Fair. 





sheet or film are placed on the plate 
of a flat bed press; a guide or 
locating fixture may be used to ob- 
tain the proper positioning or 
register. Another or several pieces 
are then placed on top of the above 
and properly positioned by sight or 
locating fixture. The die is lowered 
and the necessary air pressure 
applied. The high frequency energy 
is applied at either a fixed or varying 
rate for the required time cycle. 


The die is then raised and the 
finished pieces are removed from 
the press bed. 


Factors Determining Sealability 


It is important that the user be 
familiar with the several factors 
affecting the seals in order that he 
may plan his operation for the best 
possible economy and quality. These 
influencing factors may be divided 
into two general groups: 1) the 
chemical, electrical, and physical 
characteristics of the material it is 
desired to seal, and 2) the electrical 
and mechanical characteristics of the 
sealing equipment itself. 

Material—Plastic sheeting is com- 
posed of four major ingredients: 
1) the basic plastic such as polyviny] 
chloride, cellulose acetate, etc.; 2) 
plasticizer to provide flexibility, 
stretch, etc.; 3) coloring pigment: 
and 4) diatomaceous earth or clay 
to make the material opaque, to 
provide a suitable body for grain 
finishes, or to serve as a filler. 

The formulation of the basic plas- 
tic and also that of the plasticizer, 
extender, etc., with which it is mixed 
determines the material’s electronic 
sealability (Table I). The materials 
used in the manufacture of sheeting 
and film are for the most part rated 
as to their loss factor, which serves 
as an index to their ability to heat 
electronically. This figure is obtained 
as the product of the material’s rated 
power factor and dielectric constant. 
Where the numerical value is 
greater than 0.01, the material is 
generally considered easy to seal, 
and where it is less, sealing is more 
difficult. The electrical properties of 
plastics are listed in the Plastics 
Properties Chart inserted between 
pp. 780 and 781 of this edition. 

In general, the greater the amount 
of plasticizer that is contained in the 
material, the easier it will be to seal; 
i.e., it will require less power or time 
and pressure per unit or area, or a 
longer or larger area seal can be 
obtained with a given power input. 
Coloring pigment has relatively little 
effect on the sealing properties of 
most materials. On the other hand, 
the greater the percentage of dia- 
tomaceous earth or other clay that 
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grain 

is used, the more power or time and to be heated. It is often possible to excessive thinning of the material. 
plas- pressure will be required to make substitute power for time in the Tear seals require considerable 
v_ a satisfactory seal. The strength of welding cycle; however, care must pressure because the die must also 
xed the seal obtained on such materials be taken that the dielectric strength cut through the material during the 
ones is usually less than with translucent of the material is not exceeded or a sealing cycle. Pressure is helpful in 
rials materials. breakdown or arc-through will overcoming inequalities in sealing 
Pting Equipment—There are _ several occur. This is especially true when due to unevenness in the die, 
ated factors, more or less related to one welding thin materials. whether caused by faulty construc- 
rves another, which must be taken into The time required to obtain the tion or by excessive filing and 
heat account if the user is to obtain the desired seal is dependent upon the sanding. 
ined maximum advantage from his elec- type of material, the total thickness 
ated tronic sealing equipment, the prin- being sealed, and (to some extent) Auxiliary Equipment 
cant ipal ones being power, time, and the type of seal. In general, seals are Dies—The die generally consists 
) 5 pressure. completed in from 0.5 to 2 sec., al- of a dimensionally stable, heat- 
il is The power required for any seal though very thick materials, particu- treated plate having a_ suitable 
seal, depends on the type of material, the larly if they are lightly plasticized, arrangement for attachment to the 
hore type of seal, the total thickness and may require up to 4 seconds. To press ram and on which the elec- 
s ol area, construction of the die, the some extent time may be traded for trode or desired sealing outline is 
stics generator frequency, the time cycle, power, and it is generally advisable brazed or bolted. The plate may be 
veen and the pressure; even the ambient to keep the time cycle short in the of heavy aluminum or steel, prefer- 

temperature of the material to be interest of economy and because less ably hot-rolled, and the electrode 
punt sealed also exerts some influence plasticizer will be volatilized during of copper or brass. Steel is occasion- 
| the on the requirements. a short sealing cycle, thereby retain- ally used as the electrode material; 
eal Materials in the range of a total ing the original tensile strength of however, because of its low heat 
time thickness of 0.015 to 0.050 in. usual- the material. conductivity which permits heat ac- 
or a ly require less power than thinner The pressure factor, like the cumulation, it is often necessary to 
be or thicker material. Thin materials others, depends upon the material, reduce slightly the generator power 
an may require more power because a the total area of the seal, and the or time cycle after a few seals have 
ittle greater percentage of the induced type of seal. Relatively light pres- been made to prevent burning of the 
3 of heat is lost to the die by thermal sure (up to 50 p.s.i.) is used on soft material. 
and, conduction (actual contact loss); sheeting and stops are occasionally The die plate and electrode should 
lia- very thick materials require more employed to restrict the downward have large radii at the corners 
that power because of the greater mass travel of the die, thereby preventing whenever possible and sharp edges 
ing Electronic Heat Sealing 769 











should be broken by filing. Where 
the die is large, it is advisable to use 
an electrode height of 2 to 3 in; 
however, on small dies 1 in, mini- 
mum to 1.5 in. is general construc- 
tion practice. 

The values shown in Fig. 1 are 
for die areas of average dimensions. 
Where large overall parameters are 
used, such as with a long straight 
large somewhat 


seal or a circle, 


SEALING AREA, SQ. 


01 02 .03 


built into the generator at less cost 
and should be considered when pur- 
chasing equipment, particularly in 
the larger sized units where the 
greater power is more likely to 
cause damage. 


Operating Guides 
Such devices as preheaters (slow 
starters), electrical and mechanical 


safety protection for both the 


04 05 06 


TOTAL MATERIAL THICKNESS, IN. 


Fig. 1—Curves show maximum sealing area versus thickness and power 


more power will be required due to 
capacity effect. It is in such cases 
that greater electrode height is im- 
portant. 

Handling mechanisms—Where a 
large production justifies the ex- 
pense of handling equipment, such 
devices as dial mechanisms, sliding 
tables, loading fixtures, and con- 
tinuous sealing arrangements are 
often employed. Their use is, of 
course, dependent upon the cost of 
such equipment versus the savings 
effected. 

Are suppressor—Where there is 
danger of electrical breakdown due 
to the use of thin material, ma- 
terial having low voltage breakdown 
(dielectric strength), or material 
containing foreign matter such as 
dirt, an arc suppressor will pay 
dividends in the prevention of 
damage to the dies, material, or 
the sealing equipment itself. These 
are generally offered as a separate 
unit; however, they can initially be 
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operator and equipment, as well as 
the necessary air regulating devices 
have not been discussed. It should 
be understood that such items are 
incorporated as_ standard 
nents in equipment offered by qual- 
ity-minded manufacturers. There 
are, however, a few suggestions that 
will help the user to obtain the most 
value from his equipment. These are 
offered as a guide and are by no 
means to be considered complete in 
details. 

Always use the minimum power, 
time, and pressure necessary to ob- 
tain a satisfactory seal. Always start 
a new job at low power, moderate 
time, and pressure, increasing to- 
wards a satisfactory seal from there. 
Keep a record of the important 
equipment settings, such as power, 
time, pressure, and any others you 
may find of value. 

Keep your dies clean, flat, and 
level, remembering that the quality 
of the resulting seal will only be as 


compo- 


good as the accuracy of t! : die. 

Dies are the major caus: 
ing. Avoid sharp corners 
Should an are occur, exarine the 
die for possible damace, ang 
thoroughly clean before using again 
Use fine sandpaper, not emery, tp 
clean, and finish with a ra dipped 
in solvent. 

Arcing may also occur because of 
dirt or other conductive particles 
on or in the material. Keep the 
premises clean and you will mini- 
mize trouble from this source, 

Where the material is very thin 
0.004 in. or less, it is often advan. 
tageous to use a buffer between the 
material and the bed of the press 
and even in extreme cases between 
the die and the material. A buffer 
tends to lessen the heat lost by ther- 
mal conductivity to the bed plate 
and die. The usual material for the 
bed plate buffer is phenolic impreg- 
nated paper either 4% or 2 in. thick, 
although such materials as tag cloth, 
acetate tape, or Teflon are often 
used. Scotch cellulose or acetate 
tape having an adhesive coating on 
one side is generally used as the 
die buffer. 

A buffer of phenolic paper or 
Teflon is usually used on tear seal 
application to prevent an arc as the 
die cuts through the work. While 
such buffers are expendable, con- 
siderable use can be obtained from 
them before replacing if care is 
taken to avoid the use of excessive 
power, time, and/or pressure. 

The data shown in Fig. 1 are for 
unsupported polyvinyl chloride con- 
taining approximately 25% plasti- 
cizer and will serve as a guide to the 
power requirements for the more 
common materials. They will show 
considerable variation depending 
upon the plasticizer and clay con- 
tent. To calculate data for cellulose 
acetate butyrate use approximately 
60% of the figure obtained. To cal- 
culate data for cellulose acetate 
(not triacetate) use approximately 
50% of the figure obtained. 


of are- 
edges, 
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Table I—Synthetic Plastics and Resin Production, Dry Basis* Table I—Synthetic Plastics and Resin Produ: 
(U.S. Tariff Commission) (Continued) 
1952 1953 1952 }OUMA 
1000 Ib. 1000 Ib. 1000 Ib. POLY 
CELLULOSE PLASTICS: VINYL AND VINYL COPOLYMER RESINS PHENO 
Cellulose acetate and mixed ester, total 85,473 115,094 (resin content) RES 
Sheets, under 0.003 gage 10,887 17,472 Polyvinyl chloride and copolymer resins p-tert 
Sheets, 0.003 gage and over 10,067 14,058 (50% or more PVC) for:  forn 
All other sheets, rods, and tubes 5,239 5,865 Film (under 0.010 gage) 64,076 p-tert 
Molding and extrusion materials 59,280 77,695 Sheeting (0.010 gage and over) . 59,417 Creso 
Nitrocellulose sheets, rods, and tubes 6,022 3 Molding and extrusion — 119,696 Cresy 
Other cellulose plastics 6,653 3,272 Textile- and paper-treating and Phenc 
coating — 46,247 Phenc 
Total for all cellulose plastics 98,148 Flooring “3 21.893 Phen 
Protective coatings 22,315 Phen 
All other uses — 28,035 Phen 
PHENOLIC AND OTHER TAR ACID All other vinyl resins for— Phen 
RESINS: Adhesives - 24,227 Phen: 
All other uses — 78,16 25 
Molding materials 2,21: 224,364 pc aaaae A aie <a 
Bonding and adhesive resins for: Total 420,067 515,753 7 
Laminating (except plywood) 68,820 71,083 a 
Coated and bonded abrasives 13,255 ne . 
Friction materials (brake linings, ALKYD RESINS: p- 
P - S 
clutch facings etc.) 18,457 For protective coatings: - 
Thermal insulation (rockwool, Phthalic anhydride types: ae 
fiber glass) 20,801 Unmodified 286,578 
Plywood 36,075 Modified 102,593 
All other bonding and adhesive uses 42,419 17,981 Polybasic acid types: PHT 
Protective coating resins, unmodified Unmodified 11,360 PH : 
and modified, except by rosin 26,537 28,210 Modified 9,531 Te 
Resins for all other uses 66,620 34,484 For all other uses 8,883 Glye 
4 ce —aee Gl 7 
Total 376,611 464,710 Total 418,945 Glye 
Glyc 
. - / lye 
UREA AND MELAMINE RESINS: ROSIN MODIFICATIONS: mes 
Textile-treating and textile-coating Rosin esters for protective coatings: Adi 
resins 42,080 39,579 Unmodified (ester gums) Ben: 
Paper-treating and paper-coating Modified (hard resins) Fum 
resins 23,360 22.121 All other modifications for protective Glyc 
Bonding and adhesive resins for coatings and other uses Mak 
Plywood - 52,453 : Mal 
All other bonding and adhesive Total 55,205 
uses, including laminating 43,739 Mal 
Protective coating resins, straight COUMARONE-INDENE AND PETROLEUM Rosi 
and modified 30,364 POLYMER RESINS 166,012 F 
Resins f ll other uses, including G 
soon oOo nee, es oie aa MISCELLANEOUS SYNTHETIC PLASTICS . 
. eee A AND RESINS*: 
Total 226,703 257,316 Molding materials 105,330 153,568 G 
Protective coating resins 24,564 17,515 G 
Resins for all other uses 71,321 99,507 \ 
NE RESINS: a a N 
STYRE ES Total 201,215 270,590 N 
Molding materials J 271,019 324,157 GRAND TOTAL 2,432,072 2,904,939 7 
Protective coating resins, straight ve 7 , 
and modified” 67,431 84,247 8 “Dry basis” is defined as the total weight of the material, “ys ding resin I 
asticizers enders, colors d stabilizers C the weight ¢ a) 
Resins for all other uses 86,411 99,555 = cibetsig, ahd oolet teat eae ST ree eere Tal 








» Includes data for styrene-alkyd polyester resins ten) : 
© Ai 4 . rami . hylene 
Total 424,861 507,959 Includes data for acrylic, epichlorohydrin, polyamide (nylon), 1 I 


silicone, and other synthetic plastics and resin materials 
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Table Il—Preduction of Resins According to Chemical Com- 
position, Dry Basis* (U. S. Tariff Commission) 
(Continued) 


table — ?roduction of Resins According to Chemical Com- 
position, Dry Basis* (U. S. Tariff Commission) 





Unit Unit 
1953 Value 1953 Value 


Production per lb. Production per lb. 


1000 Ib. dollars 
STYRENE AND STYRENE DERIVATIVE 
POLYMER AND COPOLYMER RESINS, 


TOTAL 507,962 


1000 Ib. dollars 
\UMARONE-INDENE AND PETROLEUM 


POLYMER RESINS 206,645 0.10 


PHENOLIC AND OTHER TAR ACID 
RESINS, TOTAL 


320,694 
101,041 


Polystyrene 


484,942 Styrene-butadiene copolymer 


t-Butylphenol bisphenol- 


formaldehyde 
-tert-Butylphenol-formaldehyde 
Cresols-formaldehyde 
Cresylic acid-formaldehyde 
Phenol-cresols-formaldehyde 


Phenol-cresols-xylenols-formaldehyde 


2604 
5276 
6724 
4234 
13,203 
7885 


Styrene-divinylbenzene copolymer 
Styrene-alkyd polyesters, total 


21,180 
39,421 


Phthalic anhydride-glycerol-styrene 8,788 

Phthalic anhydride-glycerol-penta- 
erythritol-styrene 130 

Phthalic anhydride-maleic anhydride- 
glycol-styrene 22,154 


ALKYD RESINS, EXCEPT PHTHALIC, 
TOTAL 


Phenol-cresylic acid-formaldehyde 2,545 
Phenol-formaldehyde 373,136 
Phenol-furfural 1254 
Phenol-resorcinol-formaldehyde 2023 Maleic anhydride-glycerol 118 
Phenyl-phenol-formaldehyde 3271 Rosin and rosin ester modified 
Resorcinol-formaldehyde 628 Fumaric acid-glycerol 
Xylenols-formaldehyde 259 Fumaric acid-pentaerythritol 
Phenol-formaldehyde-aniline 5581 Maleic anhydride-glycerol 
Phenol-formaldehyde, oil modified 1813 Maleic anhydride-glycerol-penta- 
Rosin and rosin ester modified, erythritol 

Bisphenol-formaldehyde 7322 Maleic anhydride-pentaerythritol 

p-tert-Butylphenol-formaldehyde 4517 Maleic anhydride-glycol 

Phenol-formaldehyde 10,689 Maleic anhydride-pentaerythritol- 

tall oil 5,868 


ROSIN AND TERPENE ADDUCT 
RESINS, TOTAL 


75,973 


PHTHALIC ANYHYDRIDE RESINS, 
TOTAL 


10,430 
390,527 
Fumaric acid-rosin 2,848 


Glycerol 142,374 Maleic anhydride-rosin 1,006 


Glycerol-glycol 6104 
Glycerol-pentaerythritol 37,500 
Glycerol-sorbitol 1973 
Glycol-pentaerythritol 25,132 
Pentaerythritol 71,822 
Adipic acid-glycol 309 
Benzoic acid-glycerol 703 
Fumaric acid-glycerol 1730 
Glycerol-phenol-formaldehyde 3447 
Maleic anhydride-glycerol 14,260 
Maleic anhydride-glycerol- 
pentaerythritol 9409 

Maleic anhydride-pentaerythritol 
Rosin and rosin ester modified 

‘umaric acid-glycerol 

Glycerol 


ROSIN ESTERS, UNMODIFIED, 


TOTAL 56,271 


Rosin-glycerol 24,053 
Rosin-glycerol-pentaerythritol 1,459 
Rosin-pentaerythritol 15,555 


SILICONE RESINS 2,558 


UREA AND MELAMINE RESINS, 


TOTAL 257,310 


194,387 
13,109 
171,685 
62,923 


Urea-formaldehyde type, total 
Butylurea-formaldehyde 
Urea-formaldehyde 

Melamine-formaldehyde type' 


Glycerol-pentaerythritol-phenol- 
formaldehyde 
slycerol-pentaerythritol 
:lyeerol-phenol-formaldehyde 
laleic anhydride-glycerol Polyvinyl acetate 
laleic anhydride-glycerol- Polyvinyl chloride and copolymers, 
ventaerythritol total 
laleic anhydride-pentaerythritol Polyviny] chloride 
ntaerythritol All other vinyl resins‘ 
oil modified tog 


. ; ® See footnote a of Table I 
leic anhydride-pentaerythritol » Includes data for materials containing both urea and melamine 
ntaerythritol 


VINYL AND VINYL COPOLYMER 
RESINS (RESIN CONTENT), 


TOTAL 515,873 


42,182 0.39 


434,796 0.39 
203,879 0.38 
38,895 0.98 


© Includes data for polyvinyl alcohol, butyral, and formal, and for some latices 
and unspecified materials 


———_ 
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Table I1l—Plasticizers Production in 1952-1953 


(U.S. Tariff Commission) 








Production 1953 

ienasibtacaabieaninastilenioaian Unit 

1952 1953 value 

1000 lb. 1000 lb. per 

lb. 

Grand total* 266,957 292,898 $0.35 

PLASTICIZERS, CYCLIC 
Total 194,362 223,810 0.33 
Phosphoric acid esters: 

Tricresyl phosphate’ 18,031 22,109 0.33 

Tripheny! phosphate 5758 7418 0.37 

Phthalic anhydride esters, total 149,826 165,237 0.33 

Dibutyl phthalate 17,881 23,280 0.29 

Dicapryl phthalate 5246 7762 0.33 

Diethyl phthalate 12,138 17,584 0.25 

Dimethyl Cellosolve phthalate 1576 2240 aa 

Dimethyl phthalate 2901 2508 0.25 

Dioctyl phthalates, total 86,857 84,813 0.35 

Di-2-ethylhexyl phthalate 63,236 51,281 0.35 
Di-n-octyl phthalate, diiso- 

octyl phthalate, and mixtures 23,621 33,532 0.34 

Octyl decyl phthalate = 8678 0.36 

All other 23,227 18,372 0.39 





All other cyclic plasticizers*® 20,747 29,046 0.32 


PLASTICIZERS, ACYCLIC 
Total 








72,595 69,088 0.43 
Adipic acid esters, total 7277 9177 0.45 
Di-2-ethyhexyl adipate 3204«='i3497—“‘«C 
Diiso-octyl adipate 1125 1511 0.46 
All other 2948 4169 0.45 
Lauric acid esters 1050 113 0.40 
Oleic acid esters, total 6645 7952 0.31 
Butyl oleate — 1372 — 
Glycery] trioleate4 — 3214 0.25 
All other — 3366 0.41 
Phosphoric acid esters 8911 8534 0.45 
Ricinoleic and acetylricinoleic acid 
esters 4295 4572 _ 
Sebacic acid esters, total 5653 5701 0.80 
Dibutyl sebacate 2215 2186 — 
Di(2-ethylhexy) sebacate — 2498 0.71 
All other 1017 0.91 





Stearic acid esters, total 





16,245 





4539 0.26 





Butyl stearate 1802 2417 0.22 
All other 14,443 2122 0.30 
All other acyclic plasticizers® 22,519 28,500 0.40 





* Because of changes in major use in recent years, data for certain esters of 
lauric, oleic, and stearic acid which were classified as plasticizers in 1952 are 
classified as surface-active agents in 1953 and data on their production and sales 
will be included in the section of the preliminary report covering surface-active 
agents. Production of all plasticizers in 1953 would have been 17 million Ib. 
larger—5.8% of the total output—if the data had included production of the 
same lauric, stearic, and oleic acid esters as were included in 1952. 

» Includes data for material reported for use as motor-fuel additive. 

© Includes data for phosphoric acid esters, synthetic camphor, toluenesulfon- 
amides, tetrahydrofurfuryl oleate, and other cyclic plasticizers. 

4 Includes data for material reported for use as surface-active agent. 

* Includes data for palmitic, citric and acetyleitric, azelaic, pelargonic, and 
tartaric acid esters, and for butyl myristate, glyceryl and glycol esters of certain 
fatty acids, glyceryl tripropionate, and complex polymeric plasticizers. 











Table I[V—Production and Sale of Synthetic Resin: 












(U.S. Tariff Commission)* 





935-1953) 











Year 


1953 
1952 
1951 


1938 
1937 
1936 
1935 





* These statistics are on a dry basis 





Sales 
Production Quantity Value 
1000 lb. 1000 lb. 1000 dollars 
2,776,627 2,371,980 837,536 
2,333,924 2,043,880 726,924 
2,431,408 2,022,726 710,861 
2,150,518 1,875,604 570,917 
1,491,111 1,261,337 384,468 
1,480,876 1,239,531 368,476 
1,251,699 1,134,739 431,314 
1,025,118 965,893 339,222 
818,020 762,440 269,049 
782,352 697,328 211,342 
653,938 567,833 178,191 
439,999 381,522 152,551 
452,171 356,221 119,480 
276,814 201,100 59,368 
213,028 163,297 39,011 
130,359 101,828 22,872 
163,030 128,093 26,263 
132,913 100,980 20,648 
95,133 69,940 14,613 


and stabilizers 


a ollars 


Dry basis, for the purpose of this report 
is defined as the total weight of the plastic or resin material, including resin 
plasticizers, extenders, fillers, coloring agents 


, but exc luding the 
weight of solvents, water, and other liquid diluents. 








t value 
per lb. 




































0.35 



























































0.35 
0.30 
0.31 
0.40 
0.34 
0.30 
0.24 
0.22 
0.21 
0.20 
0.21 























































































Table V—Production of Elastomers* (Synthetic Rubbers) 





1952-1953 (U.S. Tariff Commission) 


























Production 
1952 1953 
1000 lb. 1000 lb. 
“Guall total 1 1,888; 662 1,958,350 
ELASTOMERS, CYCLIC 
Polybutadine-styrene type 
(GR-S, Buna S), total 1,393,559 1,414,944 
Produced at Government ’ cis 
plants 1,392,982 1,413,097 
Produced at private 
plants 577 1,847 
ELASTOMERS, ACYCLIC 
Total 495,103 543,406 





1953 
Unit 
value 
per lb. 


$0.28 

















































| bs 



























Polybutadiene-acrylonitrile 


type (N-type) 


Polychloroprene type 


(GR-M, Neoprene) 
Polyisobutylene-iso 

type (GR-I, Butyl) 
Polyvinyl type” 


All other¢ 





* An elastomer is defined as a material which can be stretched repeatedly to 
150% or more of normal length, and will return rapidly and with force to its 
approximate original state. Except for polyvinyl and miscellaneous elastomers, 
statistics are as reported to the Reconstruction Finance Corporation and the 


36,351 45,244 
147,269 180,308 
isoprene 
177,787 175,923 
112,697 118,364 
20,999 23,567 


U. S. Department of Commerce. 
> Includes data for polyvinyl butyral, polyvinyl alcohol, and polyviny 


elastomers. 


€ Includes data for chlorinated rubber, polyisobutylene, silicone, and Thiokol 


elastomers. 


| chloride 









































21 
58 
3 




















































— 








Technica! 






Data 











This chart covers molding and extrusion mp ds, cast ins, and sheet, rod, and tube stock. The 
values for the properties in the chart are based upon maximum and minimum figures submitted by a num- 
ber of manufacturers of each type of plastic material. Differences in these procedures and sizes of test 
specimens may lead to erroneous conclusions in some cases if direct comparisons are attempted. 














PHENOL-FORMAL DEH 






















A.S.T.M. 
PROPERTIES TEST Woodflour 
METHOD and Asbestos fabric 
cotton flock filler and cord 
filler 








Excellent 






sure 





on 
Mold shrinkage, in. per in. 







Ss. 








in t 
s.i, 


Modulus of elasticit 
Cc sive 


















notch 
test 


t strength, 


_* per in. 
1/2 x 1/2 in. notched bar, Izod 

















vity, per sec. 
per sq. cm. per 1° C. per cm. 
Specific heat, cal. per ° C. per gm. 
Thermal 10-5 °c 
continuous 























to 





° 













olume res vity, 
50% relative humidity and 23° C. 
Dielectric strength. -time, 
1/8-in. thickne volts per mil 
c st -step, 
1/8-in. thickness, volts mil 
constant 


















Dielectric constant, 106 






or 
or 
tor 













er 





Very low 






Burning rate 


Approx. nil 





ace 
darkens 
slightly 





Effect of sunlight Geners 

















Effect of weak acids None to slight 


Effect of strong acids Decomposed by oxidizing acids; reduc 





None 
to slight 





Effect of weak alkalies Slight to marked « 







Attacked by strong alkalies unless 






Effect of strong alkalies Decomposes 







Effect of organic solvents None None on ble 


Effect on metal inserts 





Poor 






Fair to good 





Machining qualities 










Transparent 
translucent 










Clarity Opaque Opaque Opaque Opaque 















Limited Limited Limited 
Durite ( 
Varcum (101). 


Dark colors 





Color possibilities 









Durez 
Trade names (numbers in parentheses refer to Resinox (68), Rogers (88), Synver PM 


list of manufacturers) 





Man (see at bottom of chart 


to numbers 
















COLD MOLDED 





INORGANIC MOLDED PLASTICS 














Plastics Properties Chart--M 




















































ALDEHYDE AND PHENOL-FURFURAL COMPOUNDS UREA- 
, FURAN FORMAL DE- 
) MOLDING HYDE 
Pulp Compounded with butadiene-acrylonitrile COMPOUNDS MOLDING 
\cerated A , copolymer COMPOUND 
fabric 
and Woodflour 
nd cord and Asbestos Rag — 
filler cotton flock filler filler cellulose 








board 


filler filler 






Very 
to self- 






Very low Almost nil Very low 




















Darkens 
slightly 


General darkening 













Darkens Darkens None None 















None to slight 
depending on 
acid 






Non 


None e 
to slight 


to slight 


None 


(0 slight depending on acid to slight 


None 
to slight 









or surface 





is; reducing and organic acids none to slight effect oxidizing oxidizing oxidizing 





oxidizing 










Slight to 
marked 
depending on 















marked depending on alkalinity Nil Nene =e Sane 








None 













s unless a special alkali-resistant resin is used Decomposes 


Decomposes Decomposes 


Attacked 
some 


Decomposes 


Generally 
resistant 


to 


Completely 


resistant 











' None 
to slight 








e on bleed-proof materials None 










































Fair to good Good Good Good to fair Fair to good Good Fair to good Fair 
1 
= ae Cpequ Opaque Opaque Opaque Opaque Opaque — 





























Uniimited; 


imited Limited Limited Unlimited 





Limited Limited Black 





















ys-ite (57), (78), Gemstone (58), | Catalin (20), Durez (32), 42), Atlasware (12), || Beetle (3) 
Marblette (64) Korez S$ (12), Lebec (61), lette (64), Duralon (100), || Plaskon (16) 
Nobellon (84), Plyophen (84), Resinox (68), | Haveg (50) Sylplast (94), 


Synco (92), Synvaren (95) Uramol (48) 


12, 20, 32, 42, 50, 61, 64, 68, 84, 92, 95 





VINYL CHLORIDE-ACETATE 


MOLDING COMPOUNDS VINYL CHLORIDE MOLDING COMPOUNDS 





onitrile 


Rag 
filler 


Fair to 
310- 


1 3 
21, 3-21.0 


0 


250-325 ~~ 350-400 


~ 200-225 — 


Slight to 
marked 
depending on 

alkalinit 


Decomposes 


Attacked 
some 


Good Excellent 


translucent 


Opaque 


Unlimited 


Gemstone (58), 
Marblette (64) 


Limited 
Plenco (78), 


IDE MOLDING COMPOUNDS 


COLD MOLDED 


INORGANIC MOLDED PLASTICS 


Plastics Properties Chart--Modern Plastics Encyclog 


MELAMINE-FORMALDEHYDE MOLDIN' 


9-15 


0. 10-0.30 


Practically 
nil 


Darkens 


None 
to slight 


Attacked by 
oxidizing 


Nil 


Decomposes 
Attacked 
by some 

Good to fair 


Opaque 


Limited 


Almost nil 


Darkens 
slightly 


None 
to slight 


‘by 


oxidizing 


Decomposes 
Generally 
resistant 


Fair to good 


Opaque 


Brown and 


Darkens 


None 
to slight 


oxidizing 


Slight to 
marked 


Decomposes 


None 


Good 


Limited 


Catalin (20), Durez (32), GE (42), 


Korez S (12), Lebec 


(61), Marblette (64), 


Nobellon (84), Plyophen (84), Resinox (68), 
Synco (92), Synvaren (95) 


12, 20, 32, 42, 50, 61, 64, 68, 84, 92, 95 


FURAN 
MOLDING 
COMPOUNDS 


None 


None 
to slight 


oxidizing 


None 


None 
to 


Completely 
resistant 


Fair to good 


UREA- 
FORMAL DE- 
HYDE 
MOLDING 
COMPOUND 


cellulose 
filler 


Excellent 


None 


to slight 
depending on 
acid 


Fair 


Translucent 


3, 16, 48, 94 


Self- 
extinguishing 


Colors 
may fade 


None 


Nil 


Slight color 
change 


None 


Translucent 


Unlimited 


Nil 


Slight color 
change 


None 


to slight 


Decomposes 


None 


Decomposes 


None 


Good 


Opaque 


Brown 


Nil 


Slight color 
change 


None 
to slight 


Decomposes 


None 


Decomposes 


None on bleed- 


colors 


Good 


Opaque 


Limited 


Sli 


‘ 


Sli 


Fiberite (36), Melantine (23), Melmac (3), Plask 


3, 16, 23, 36, 66, 68 


POLYESTER CA! 





VINYL CHLORIDE MOLDING COMPOUNDS 


VINYL C DE-ACETATE 
MOLDING COMPOUNDS 


lopedia Issue, 1954 


OLDING COMPOUNDS CELLULOSIC MOLDING COMPOUNDS 


SILICONE 
MOLDING 
COMPOUND 


ANILINE- 
FORMAL DE- 
HYDE 
MOL DING 


EPOXY Cellulose acetate 


CAST 


RESIN Cellulose 


acetate 


Cellulose 


Bthyl acetate, 


Glass 


No filler 


No filler 


fiber 
filler 


Nil 


Slight color 
change 


None 


None 


Fair 
Opaque 


Slate gray 


None 


Slight 
discoloration 


None None 


Decomposes 


None None 


Attacked Attacked 


None on bleed- 
proof colors 


None on bleed- 
proof colors 


Good Good 


Opaque Opaque 


Limited Light tan 


 Plaskon (16), Resimene (68) 


Fair 


Very low 
Darkens 
Slight 
Decomposes 
None 


None 


Slight 


Generally 
resistant 


Slight 
Attacked 
some 


Good to Good 


Translucent 


brown color Translucent 


Wide choice 


Araldite (23), 
Cardolite (55), 
Pylene (81) 


23, 55, 81 


0.001-0.002 


Nil 


None 
to slight 


None 
None to slight. 
Attacked by 


some Slight 


None 


Rene to slight 


None 
to marked 


Attacked 
some 


None 
Generally 
resistant 


Good Fair 


Transparent Opaque 


Unlimited 
Bakelite 


Wide choice 


Polycast (81), 
Thiokol (96) 


cellulose 


Molding high acetyl 


butyrate 


Excellent Excellent Excellent 


= 2-2.6 2.0-2.6 


Positive and injection 0.001-0.007; 


semipositive 0.003-0.007; flash 0.008-0.010 


Slow 


Slight when 
properly 
stabilized 


Slight 
Decomposes 


None 


Slight 


Widely soluble 


Good 
Transparent 
translucent 
Unlimited 
Ampacet (7), 
Ethocel (29), 


Gering EC (43), 
Hercocel E (51), 


$1, 


Slow to self-extinguishing 


Slight Slight Slight 


Slight Slight Slight 


Dec omposes 


Decomposes | Decomposes 


Slight Slight Slight 


Decomposes | Decomposes | Decomposes 


Soluble in ketones and esters; softened or 
little affected 


Good Good 


Transparent | Transparent 
translucent translucent 


Good 
Transparent 
translucent 


Unlimited Unlimited Unlimited 


Ampacet (7), Fibestos (68), Gering CA 
(43), Hercocel A (51), Lumarith (21), 
Nixon C/A (74), Plastacele (31), 
Tenite (33) 


7, 21, 31, 33, 43, 44, 51, 68, 74 


POLYSTYRENE 


Excellent 


2.0-2.4 
jection 
0.001-0, 005; 


Decomposes 
tly soluble in 


Good 
Transparent 
translucent 
__ 2pe gee _ 

Unlimited 


Gering CAB 


enite 


TER CAST RESINS 


METHYL METHACRYLATE 
RESIN MOLDING COMPOUNDS 


DIALLYL PHTHALATE |! por yacry- 


POLYESTER MOLDING COMPOUNDS 
Lic ESTER 











SILICONE CELLULOSIC MOLDING COMPOUNDS NYLON MOLDING 


MOLDING Cellulose acetate (injection molding « 


POLY- 
SULFipE/ | COMPOUND 


EPOXY Cellulose Cellulose Cellulose 
CASTING Glass Bites acetate, acetate nitrate 


cellulose 
ee RESINS — Molding | high acetyl | butyrate (goeuytia) 


xY 
IN 


Excellent Excellent Excellent 


- 2-2. 2.0-2.6 


0.005-0.009 
Positive and injection 0.001-0.007; 
semipositive 0.003-0. 007; flash 0.008-0.010 


0- 


1.3-15 x10 
235-400 


235-400 


140 


Nil Slow Slow to self-extinguishing Slow Very high aid pa ‘ 


Slight when Discolors and 
properly Slight Slight Slight Slight becomes = 
stabilized brittle ently 


None 
to slight 


None m- -% Slight Slight Slight Slight Slight Slight None 


Attacked by 


some Slight Decomposes Decomposes | Decomposes | Decomposes | Decomposes | Decomposes Attacked 


None 
None to slight None Slight Slight Slight Slight Slight 


None to a . Slight Decomposes | Decomposes | Decomposes | Decomposes | Decomposes None 


Generally Attacked Widel lubl Soluble in ketones and esters; softened or soluble in alcohol; Resistant to 
resistant some ~~ little affected common solvents | c: 


Good Good Fair Good Good Good Good Good Excellent 


Transparent Transparent | Transparent | Transparent | Transparent 
ucent Transparent Opaque translucent translucent | translucent | translucent | translucent Translucent tc 


choice Wide choice Unlimited Unlimited Unlimited Unlimited Unlimited Unlimited Unlimited Unlimited 


Polycast (81), Bakelite Ampacet Ampacet (7), Fibestos (68), Gering CA Ger: CAB | Nitron (68), Gering NRW (43), ! 
Thiokol (96) (15), Ethocel (43), Hercocel A (51), Lumarith (21), (43), Nixon C/N Nylatron (80) 
GE (42) Gering EC (43), | Nixon C/A (74), Plastacele (31), Nixon CAB (74), 
HercocelE (51), | Tenite (33) (74 Pyrolin (31) 


15, 42 z 51, 7, 21, 31, 33, 43, 44, 51, 68, 74 31, 68, 74 31, 43, § 


/ 


METHYL METHACRYLATE POLYSTYRENE MODIFIED STYRENE 
MOLDING MOLDING COMPOUNDS 





Special grades of materials are often available that excel in one particular property. The manufacturers 
should always be consulted before making a choice of material. In order to facilitate communications 
with the producers of these materials, the names and address of manufacturers of each of these chemical 
types of plastics are listed in the chart. Complete street addresses will be found in the Directory Section. 
Check with materials suppliers for type of filler desired. 

























RUBBER MOLDING COMPOUNDS 
Hard Rubber 


LDING COMPOUNDS 
iolding and extrusion) 


PROPERTIES 
Chlorinated 
rubber 


Excellent 














per in. of notch 


x 1/2 in. notched bar, Izod test 






J , 
° 


per sec. 











(5-7) x 10 resistivity, ohm-cm. 


relative and 23° C. 


Dielectric strength, 






Self- 
extinguishing 


















Slow Medium Medium Burning rate 

































‘ Slight ; 
Discolors surface ‘ . 
slightly Darkens ao resistivity Discolors Effect of sunlight 













Resistant Resistant Resistant Effect of weak acids 





Resistant Resistant 













by 
oxidizing 


Resistant 
x acids 







Attacked 





Resistant Effect of strong acids 


acids 

















Resistant Resistant Resistant Resistant Effect of weak alkalies 



















Resistant Effect of strong alkalies 


Attacked 
some 


Fair 


Resistant 


Attacked 
some 


Good 


Resistant 


Softens and 
swells in some 


None Resistant 
























Soluble in aro- 
matic 


°° Resistant to 


ents | common solvents Effect of organic solvents 



































Excellent Good Machining qualities 












ucent to opaque Transparent Opaque Opaque Clarity 

























Limited Limited 


Ace (4), Luzerne (63), 
Rub-Erok (87), 
Stokolite (93) 


Unlimited 
Pliolite (47) 


d Unlimited Color possibilities 


W (43), Nylasint (80), 
30) 












Parlon (51) 


Trade names (numbers in parentheses refer 
to list of manufacturers) 


at 





4, 63, 87, 93 





31, 43, 80 





YLONI- 






























































































































































































































































COLD MOLDED INORGANIC MOLDED PLASTICS 
A.S.T.M. Glass-bonded mice ete 
PROPERTIES TEST a Calcium MOLDING 
ee i tee | ee ahnminc- | COMPOUND Ri 
(organic) - Compression Injection eae 
J compound 
Molding qualities = a ee oe Fair to good Fair to good Fair to good Fair to good Good Poor Exc 
Compression moldingtemp.,° F. = ss 7 ti = - 1250 - - “ 285 
Compression molding pressure, p.s.i. j= 2000-4000 1000-10000 2000-4000 - 6000-10000 - 1500 
Injection molding temp., °F. __ mas jj. - _ ~ _ 1200 = on 300 
Injection molding pressure, p.s.i. __ _ 4 = _ 10000-20000 _ - 15000 
Compression ratio - | a * ee ee 3-4 - 2.0-3.0 
Mold shrinkege, in. per in. - 0.010-0.017 0.000-0.010 0.000 — 0.000 0.005-0.010 - 0.004 
Specific gravity oe aii D792 1.87-2.15 1.60-2.2 3.0 2.6-3.8 1.6 1.18-1.20 1.34 
Specific volume, cu. in. per lb. a ss i« 14.8-12.9 17.3-12.7 9.1 10.5-7.4 17 23.4-23.0 20.7 
Refractive index, np D542 = = = = = 1. — 
Tensile strength, p.s.i. ii D638, D651 1400-3000 2200 6000-9500 6000 = Up to 5000 
Elongation, % CENT: D638 = = - ~ - . 
Modulus of elasticity intension, 105p.s.i [| D638 fF  — | = 90-120 70-80 - - 3.5 
Compressive strength, p.s.i. it =— D695 | — 6000-15000 18000 35000-42000 23000 12000-15000 - 9900 
Flexural strength, p.s.i. i 3700-10000 2000-7500 15000-19000 13000 5000-7500 _ 12600 
Impact strength, ft.-lb. per in. of notch D256 0.4 0.4 1.8 0.6-0.7 0.4 _ 0.4 
(1/2 x 1/2 in. notched bar, Izod test) 
Hardness, Rockwell _ a D785 M80-M90_| M75-M9S_ || - = a 
Thermal conductivity, 10-4 cal. per sec. C177 _ _ 12 9.5-13 = - 3 
per sq. cm. per1°C. percm. —_— ae SS ee 
Specific heat, cal. per ° C. per gm. 7 a _ - se Se 0.16 0.13-0.24 = 0.39 0 
Thermal expansion, 10-5 per ° C. E | _D696 — Es a 1-1.1 _ 23-30 6.9 
_Resistance to heat, ° F. (continuous) * mS so = 900-1300 600-1000 500-800 900-1300 - 1 
j emp., ° F. D648 > 400 > 400 _ = = 100 140 
Volume resistivity, ohm-cm. D257 1.3 x 1012 _ 1014-105 1014-1017 5.8 x 108 - 1 
(50% relative humidity and 23°C.) aes Ss 
Dielectric strength, short-time, D149 85-115 45 - _ - _ 4 
___1/8-in. thickness, volts per mil __ a 
Dielectric strength, step-by-step, D149 50-75 50-80 440-600 400-500 60-80 - 375 
1/8-in. thickness, volts per mil 
Dielectric constant, 60 cycles _D150 oS | _-— _—iif|_7.48-7.60 6.95-9.3 - 2.7-6.1 3.2 
Dielectric constant, 103 cycles - D150 12-18 Te: 7.40-7.85 6. 9-9. 25 _ - 3.1 
Dielectric constant, 106 cycles = _____i} C150 _ 6.0 - 7.40-7.85 6.9-9,2 = ~ 3.0 
Dissipation (power) factor, 60 cycles —s. D150 0.20 - 0.0035-0.007 0,007-0.050 - 0.025-0.070 0.007 
Dissipation (power) factor, 103 cycles __ D150 ~ _ 0.0028-0.004 0.0038-0.020 ~ _ 0.011 
Dissipation (power) factor, 106 cycles D150 0.07 - 0.0015-0.002 | 0.0015-0.012 =- = 0.018 
Arc resistance, sec. D495 75-200 100-500 300 250 300-600 = 60 
Water absorption, 24 hr., 1/8-in. thickness, % D570 5.5-2.0 0.5-15 "Nil Nil 0.5-2.0 3 0.07 
Burning rate D635 Nil Nil Nil Nil Nil Slow Se 
ae! of Sees ee se a exting) 
Dark 
Effect of sunlight - - Nil Nil Nil Nil None -_ 
as a Sas. fae exp< 
Effect of weak acids D543 Slight Slight Slight Slight Slight None Ne 
Effect of strong acids D543 Decomposes Decomposes Decomposes Decomposes Decomposes Attacked Ne 
Effect of weak alkalies D543 None None Slight Slight None None Ne 
Effect of strong alkalies D543 Decomposes None Decomposes Decomposes None Attacked Nc 
Effect of organic solvents D543 Attacked N N N N Soluble —~ 
organi n by some one one one one in many 
_ Effect on metal inserts % : : mt. = RE bie ws Inert Inert Inert Inert Inert Inert In 
Machining qualities - Poor to fair Poor Good Good Good - Gx 
Trans; 
Clarity - Opaque Opaque Opaque Opaque Opaque Transparent to of 
. rar : 7 Oo. Dark Gray and 
Color possibilities ~ ostemn ant black Fair Fair Pastels Unlimited Unli: 
Aico (5), Aico (5), GE Mycalex (42), Rosite (90) Elvacet (31), 
Amerine (5), Gladite (72), Mykroy (34), Lemac (8), 
Emco (72), Hemit (41), Mycalex (71) Polyco (16) 
Garit (41), Kwik-Mold 
Trade names (numbers in parentheses refer . ne cn Lene Un 
. ’ ’ 
to list of manufacturers) Moorex (72), Rosite (90), 
Rosite (90), Thermoplax 
Tegit (41), (26) 
Thermoplax 
(26) 
Manufacturers (see list at bottom of chart 5, 26, 41, 72 5, 26, 41, 60 
for key to numbers) rete ee 2, 9 - 34, 42, 71 90 8, 10, 31 
LIST OF MANUFACTURERS (SEE TRADE NAMES ABOVE) 
1) Acme Resin Corp. - Forest Park, Ill. 8) American Monomer Corp. - Léominster, Mass. 
2) Acryvin Corp. of America - Brooklyn, N.Y. 9) American Plastics Corp. - New York, N. Y. 
2a) Allied Resinous Products, Inc. - Conneaut, Ohio 10) American Polymer Co., Chemical Div., Borden Co. - 
3) American Cyanamid Co. - New York, N. Y. Peabody, Mass. 
4) American Hard Rubber Co. - New York 13, N. Y. 11) Antara Chemicals, Div. of General Aniline & Film Corp. - 
5) American Insulator Corp. - New Freedom, Pa. New York, N. Y. 
6) American Lucoflex, Inc. - New York, N. Y. 12) ‘Atlas Mineral Products Co. - Mertztown, Pa. 
; 7 Pow Chemical Corp. - B lyn, N. ¥. 13) Atlas Powder Co. - Wilmington, Del. 





VINYL CHLORIDE-ACETATE 
MOLDING COMPOUNDS 


Flexible 
filled 


Flexible 
unfilled 


Excellent 


0.015-0. 
(Varies with 
plasticizer) 


0. 
(Varies with 
plasticizer) 


Varies depending on type and 
amount of plasticizer 


Dependent on 
amount of 
on on on 
prolonged prolonged prolonged 
intense intense intense 


None None 


filler 


None to slight : i 


None None 


None 
None on = 
Resists alcohols, aliphatic hydrocarbons 
and oils. Soluble in ketones and esters; 
swells in aromatic hydrocarbons 


Inert 
Good 


Transparent 
to opaque 


Unlimited 


Inert 


Transparent 


to opaque 
Unlimited 


Inert 


Translucent 
to opaque 


Unlimited 


VINYL CHLORIDE MOLDING COMPOUNDS 


Flexible 
filled 


Flexible 
unfilled 


(Varies with 
plasticizer) 


on type and 
amount of plasticizer 


to 


on 
prolonged 
intense 


None None 


None 


None to slight 


to slight 


None None None 


None None None 

Resists alcohols, aliphatic hydrocarbons 

and oils. Soluble in ketones and esters; 
swells in aromatic hydrocarbons 


Excellent - _ 


Translucent 
to opaque 


Transparent 
to opaque 


Transparent 
to opaque 


Unlimited Unlimited Unlimited 


VINYLIDENE 
CHLORIDE 
MOLDING 
COMPOUNDS 


0.005-0.025 


Slight 


None 
y 
resistant 


Resistant 


Resistant 


Resistant 
Inert 
Good 


Translucent 
to opaque 


Extensive 


VINYL 
FORMAL 
MOL DING 
COMPOUND 


Slight 


Attacked 


Attacked 
Resistant 
Resistant 
Attacked 


by some 


Good to poor 


Transparent 
to opaque 


Unlimited 


Flexible 
unfilled 


Varies depend- 
ing on type 
and amount of 


Slight Slight 


Slight Slight 


Slight Slight 


Slight 


Slight Slight 


Resists aliphatic hydrocarbons 
and most oils. Swells in ketones, 
esters, and aromatic hydro- 
carbons; dissolves in alcohols 


Slight 


Good 


Transparent 
to opaque 


Unlimited 


Transparent 
to opaque 


Unlimited 


VINYL 
ALCOHOL 
MOLDING 
COMPOUND 


Under 
atmospheric 
conditions 
enough water 
will be 
absorbed to 
make these 


measurements 


Swells or 
dissolves 


Attacked 
s or 


Swells or 
olves 


Extremely 
resistant or 
uneffected 


Poor to good 
Transparent 
to opaque 


Unlimited 


Elvanol 
(flake only) 
(31), 
Lemol ‘ (8), 
Resistoflex 
(86) 


Bakelite (15), Butacite (31), 


Formver (91) 
Butvar (91), Saflex (68) 


Gering (43), 
Tygon ( Gering 
(43), 
Saran 
(generic) 
(29) 


(15), 
Marvinol (73), Opalon (68), Pliovic (4 


7, 15, 43, 82, 83, 100 15, 31, 68, 91 


Flexfirm Prod 
France, 
Furane Plast 
Garfield Mfg. 
General Electric 
General 
Gering Product 
Glassoloid 
The Glastic 

B. F. Goodrich 
Goodyear Tire 
Gordon 


Cutler-Hammer, Inc. - Milwaukee, Wisconsin 

Dennis Chemical Co. - St. Louis, Mo. 

Dewey & Almy Chemical Co. - Cambridge, Mass. 

The Dow Chemical Co. - Midland, Michigan 

Dow Corning Co. - Midland, Michigan 

E. L du Pont de Nemours & Co., Inc. - Wilmington, Del. 
Durez Plastics & Chemicals, Inc. - North Tonawanda, N. Y. 
Eastman Chemical Products, Inc. - Kingsport, Tenn. 
Electronic Mechanics, Inc. - Clifton, N. J. 

Fiberfil Corp. - Warsaw, Ind. 

The Fiberite Corp. - Winona, Minn. 

Firestone Plastics Co. - Pottstown, Pa. 


Auburn Button Works, Inc. - Auburn, N. Y. 

Bakelite Co. - New York, N. Y. 

Barrett Div., Allied Chemical & Dye Corp. - New York, N. Y. 
Paul Blum Co. - Buffalo, N. Y. 

The Borden Co. - New York, N. Y. 

Cast Optics Corp. - Riverside, Conn. 

Catalin Corp. of America - New York, N. Y. 
Celanese Corp. of America - Newark, N. J. 
Chemical Process Co, - Redwood City, Calif. 

Ciba Co., Inc. - New York, N. Y. 

Columbia-Southern Chemical Corp. - Barberton, Ohio 
Columbian Rope Co. - Aubum, N. Y. 











VINYL BUTYRAL 
IDE MOLDING COMPOUNDS MOLDING COMPOUNDS POLYESTER CAST R 
_— VINYLIDENE VINYL VINYL VINYL GLYCERYL | 
CHLORIDE FORMAL ALCOHOL CARBAZOLE || PHTHALATE 
MOLDING MOL DING MOLDING MOLDING CAST 


Flexible Flexible Flexible 
for ae filled COMPOUNDS COMPOUND iiaed COMPOUND COMPOUND RESIN 


Good __ Good _ _Excellent _ 
300-350 __ 300-350 
500-2000 500- ~_ 250-5000 
320-385 _ 320- 
15000-25000 15000-25000. 1 
2.0-2.6 2.0-2.6 2 
0.010-0,017 0.010-0.017 0.005-0.025 
(Varies with 
plasticizer) 


.65-1.72 


22. 2-20.5 _ 21.3-16.3 | 16.8-16.1 


200-450 Up to 250 _ 
- 0.5-0.8 oa me 


= = Varies depend- 
Varies depending on type and 0.3-1.0 0. 74-0. 82 ing on type 
amount of plasticizer and amount of 


0.3-0.5 ~ 0.3-0.5 


150-175 150-175 


- ¥ | (47) x -10 
| 
"800-1000 600-800 —_— Under 
atmospheric 750-1000 


FIT 530-750 -_ emma 
enough water 7 
——— >eel -_ will be 
5.0-6.0 5.0-6.0 3-6. absorbed to 
4.0-5.0 4.0-5.0 __3.5-5.0 make these 


3.5-4.5 3. 5-4.5 ___3.0-4, measurements 


-0.10-0.15 0. 10-0. 15 : useless 


0.09-0.16 0.09-0. 16 


~0.09-0.10 0.09-0.10 





Siow to self- | Siow to self- || sph 0.3 to self- 1.1 to self- 
ext 


Darkens on on 
prolonged prolonged , . : Yellows Yellows 
iteane intense Slight Slight None Yellows very slightly slightly 
_exposure | _ exposure _ 
Swells or 


None None Attacked Slight Slight —— None to None Nil 


~~ None None | Highly Attacked by Attacked by Affected only 
to slight to slight resistant Attacked Slight Slight Attacked oxidizing oxidizing by oxidizing 


None 


None to 
considerable 


or None 


None None 


None None Resistant Resistant Slight Slight ~ 


None None Resistant Resistant Slight Slight oe 


i Resists aliphatic hydrocarbons Soluble in 
uble pay oo oy = ae Resistant Attacked and most oils. Swells in ketones, aa, aromatic and Attacked Resistant Attacked by ketones 
r by some esters, and aromatic hydro- chlorinated by some chlorinated solver 
in aromatic hydrocarbons carbons; dissolves in alcohols unaffected 
Inert T Inert = ~_ Inert . ee Inert =n = N 
- | - Good Good to poor Good - Poor to good Excellent Good Good F: 


= Decomposes t ae Attacked 


eins iasieenecich Transparen Transparent Transparent Transparent Transperent Transparent Transparent Trans; 
Transparent Translucent Translucent ne t Opaque 
to opaque to opaque to opaque to opaque to opaque (90-92% light to opaque to of 
to — to opaque he = sronaaiionll 


Unlimited | Unlimited Extensive Unlimited Unlimited Unlimited Unlimited Limited Unlimited Unlimited Unlimited Unli 


Geon (46), Gering (43), Geon (46), Formvar (91) Bakelite (15), Butacite (31), Elvanol Polectron (11) || Catalin (20) Cocor (19), Atlac (13), Bakelite (1 
Gering SRW Butvar (91), Saflex (68) CR-39 (24), Duolite (22), FCD (39) 
(43), FCD (39), GE (42), Hetron (54), 
Saran Lemol\ (8), Laminac (3) Laminac (3), MR-Resir 
(generic) Resistoflex Paraplex (89), Plaskor 
(29) (86) Polylite (84), Selectro: 
Synvar V (95), Vibrin ( 


Cutler-Hammer, Inc. - Milwaukee, Wisconsin Flexfirm Products - El Monte, Calif. H & R Industrie 
Dennis Chemical Co. - St. Louis, Mo. France, Campbell & Darling, Inc. - Kenilworth, N. J. Haveg Corp. - I 
Dewey & Almy Chemical Co. - Cambridge, Mass. Furane Plastics, Inc. - Los Angeles, Calif. Hercules Powde 
The Dow Chemical Co, - Midland, Michigan Garfield Mfg. Co. - Garfield, N. J. Heresite & Che 
Dow Corning Co. - Midland, Michigan General Electric Co. - Pittsfield, Mass. Homalite Corp. 
E. L du Pont de Nemours & Co., Inc. - Wilmington, Del. General Plastics Corp. - Marion, Ind. Hooker Electrox 
Durez Plastics & Chemicals, Inc. - North Tonawanda, N. Y. Gering Products, Inc. - Kenilworth, N. J. Irvington Varni: 
Eastman Chemical Products, Inc. - Kingsport, Tenn. Glassoloid Corp. of America - Paterson, N. J. Irvington, N. 
Electronic Mechanics, Inc. - Clifton, N. J. The Glastic Corp. - Cleveland, Ohio M. W. Kellogg C 
Fiberfil Corp. - Warsaw, Ind. B. F. Goodrich Chemical Co. - Cleveland, Ohio Keyes Fibre Sa 
The Fiberite Corp. - Winona, Minn. Goodyear Tire & Rubber Co., Inc. - Akron, Ohio Knoedler Chemi 
Firestone Plastics Co. - Pottstown, Pa. Gordon Chemical Co. - Wilmington, Del. Koppers Co., In 





POLYSTYRENE 


DIALLYL PHTHALATE MOLDING COMPOUNDS 


POLYESTER MOLDING COMPOUNDS 


METHYL METHACRYLATE 
CAST RESINS RESIN 


POLY ACRY- 
LIC ESTER 


! 


30/35% Glass 
fiber filled 
general 
purpose 
type 


Putty 
type, 
mineral 
filled 


Granular 
type, 
mineral 
filled 


Glass 
fiber 
filler 


Synthetic 
fiber 
filled 


Filled and 


vulcanized Untied 


Flexible 


Excellent Excellent Excellent Excellent Excellent Good 


» a | RY 
a 30000 _| 15000-20000 _ 
Compression Compression 0.001-0.0005 
0.002-0.006 0.001-0.006 

In Injection 
0. 001 


0.007-0.010 


4- 


1.0-3.6 
11500-16000 


0. 45-0.50 0. 25-0. 50 


7 10 10 1047-10 


250-400 350-450 150-400 ~ 500-700 — 


170° 300-350 | 325-335 315 350-400 


6.0-7. 9-6. 5.2-6.0 3.5-4.5 2.45-3.4 


5.1-6.2 _ 


4.6-5. 


2.45-2.65 _ 
~_2.4-2.65 
 2.4-2.65 


4.4-7. 
4.5-5.1 
4.1-5. 





2. 
2.7-3.2 2.4-3.1 


 4,.0-4.5 


0.016-0.019 


Nil 
None to 
considerable 


None 
Attacked 


ketones and 
i solvents 


Fair 


| Transparent 
to opaque 


Unlimited 


0.02-0.03 


Slow to self- 


Nil 
Attacked 
Decomposes 
Nil 


Nil 
Fair 


Opaque 


Limited 


Slow to self- 


Nil 


Nil 


Nil 


Attacked 


Decomposes 


Nil 


Fair 


Opaque 


Extensive 


0.015-0.020 


Slow to self- 


Surface 
chalking 


Slight effect 
Attacked 
Attacked 


Attacked 


No effect 


Limited 


Excellent 


Opaque 


Good Unlimited 


None 


Swells 
Swells 


Swells 


Swells 


Attacked 
by some 


Opaque 


Unlimited 


0.04-0.06 


0.03-0.05 


Very slight Very slight 
y | Practically 
Nil Nil 
Affected only by 
oxidizing acids 


Practically 


Practically Practically 


nil 


Soluble in ketones, esters 
and aromatic hydrocarbons 


Inert 
Fair to 


Inert 


Excellent 


Transparent (90-92% light 
transmission) 


Unlimited Unlimited 


Practically 


1-0.0003 
0.0001-0, 0003 


slightly 
None 
“Attacked by 

oxidizing 


Soluble in 
aromatic and 
chlorinated 


Inert 
Fair to good 
Transparent 
(88-92% light 


Unlimited 


0.000: 
0.0005-0. 


~~ Slow ~ Slow 


Yeliows 
slightly 


Yellows 
slightly 


None 
Attacke: 


None 
Attacked by 
oxidizing 
__ acids __ acids 
Resistant 


Fair 


Soluble in 
aromatic and 
chlorinated 

Ss 


None 
None 
Soluble 
aromatic 
chlorinat 
Inert ~_Inert_ 


Good Fair to g 


PN Transpa 
Translucent 
to opaque (88-90% 


enti 
Unlimited . 


Ampacet (7), Bakelite (15), 
Catalin (20), Fiberfil (35), 


Ace-Hide ( 


Acrylon (8) : a. 
mpcclite 


Hycar PA (46) 


Gering 
Lucite (31), 


‘elite (15), Acme (1), Bakelite (15), Diall (67), Duolite (22), Glaskyd (76), (43), 
) 


9), Glastic (45), Plaskon (16), Pre-Impreg (38 


n (54), 
R-Resins (21), 
Plaskon (16), 


Plexiglas (89) 


Fostarene (70), Gering PS 
(43), Koppers (59), Lustrex 
(68), Styron (29) 


Catalin ( 
Cycolac ( 
Exon (37), 


Good-rite 
(65), Plio 
(47), Riji- 


selectron (77), 
Vibrin (73) 


2, 17, 19, 31, 43, 89, 99 7, 8, 15, 20, 29, 43, 59, 68 


a Fo.0e 
37, 43, 46, 


1, 15, 16, 22, 38, 45, 


Myler Plastics Corp. - Jersey City, N. J. 
Naugatuck Chemical - Naugatuck, Conn. 
Nixon Nitration Works - Nixon, N. J. 

Parsons & Whittemore, Inc. - New York, N. Y. 
Perrysburg Labs, Inc. - Perrysburg, Ohio 
Pittsburgh Plate Glass Co. - Milwaukee, Wis. 
Plastics Engineering Co. - Sheboygan, Wis. 
Poinsettia, Inc. - Pitman, N. J. 

The Polymer Corp. - Reading, Pa. 

Polymer Industries, Inc. - Springdale,. Conn. 
Premier Thermo-Plastic Co. - Louisville, Ky. 
Pyramid Chemical Co. - Philadelphia, Pa. 


Kwik-Mold Plastic Corp. - New York, N. Y. 
Lebec Chemical Corp. - Paramount, Calif. 
Loven Chemical of Calif. - Newhall, Calif. 
Luzerne Rubber Co. - Trenton, N. J. 
Marblette Corp. - Long Island City, N. Y. 
Marbon Corp. - Gary, Indiana 

Melamine Plastics, Inc. - Winona, Minn. 
Mesa Plastics Co. - Los Angeles, Calif. 
Monsanto Chemical Co. - Springfield, Mass. 
George Morrell Corp. - Muskegon Heights, Mich. 
Muehlstein, H. & Co., Inc. - New York, N. Y. 
Mycalex Corp. of America - New York, N. Y. 


ndustries - Nazareth, Pa. 

Sorp. - Newark, Delaware 

s Powder Co., Inc. - Wilmington, Delaware 
e & Chemical Co. - Manitowoc, Wisconsin 
e Corp. - Wilmington, Del. 

Electrochemical Co. - Niagara Falls, N. Y. 
n Varnish & Insulator, Div. of Minn. Mining & Mfg. Co. - 
ton, N. J. 

ellogg Co. - Jersey City, N. J. 

‘ibre Sales Corp. - New York, N. Y. 

1 Chemical Co. - Lancaster, Pa. 

} Co., Inc. + Pittsburgh, Pa. 

























































































































































































































































































METHYL METHACRYLATE POLYSTYRENE MODIFIED STYRENE 
DIALLYL PHTHALATE POLYACRY 
. RESIN MOL 
LIC ESTER DING COMPOUNDS MOLDING COMPOUNDS ACRYLONL 
30/35% Glass RESIN- 
Heat and 
Synthetic fiber filled : Shock RUBBER 
=. fiber oe Cast Molding Unfilled general See resistant MOLDING 
filled purpose ae - type COMPOUND 
type 
Excellent_ Excellent Good Good Excellent Excellent Good Good Excellent Good 
280-320 280-320 300-325) | 300-375 265-400 275-350 300-400 250-325 325-375 
__ 500-2000 500-2000 _ 500-1500 || ==— | 2000-4000 1000-10000 2000-5000 1000-5000 1000-8000 1000-8000 
=< - - | a as 380-490 325-600 575 350-700 375-600 375-600 
= = - as 10000-20000 10000-30000 15000-20000 10000-33000 5000-30000 6000-30000 
2.0-2.5 5(Pwdr)-2(Pellets) oe. a ae 4 - 1.8-2.2 1.6-2.3 ~ 1.6-2.4 1.6-2.4 2.0-2.3 
.004-. 007 .005-.009 _ fy wry Py yy 0.001-0.0005 0.001-0.008 0.002-0. 01 0.00 1-0. 008 
‘Injection Injection 
0.002-0.006 0.001-0.006 
a ried U 1,24 1.3-1.5 1.18-1.19 1.18-1.19 1, 04-1.065 1.33 1,05-1.11 0. 98-1.10 1.01-1.10 
16.8 a ~ 21.3-18.5 23.4-23.2 23. 4-23.2 26. 4-26.0 - 26. 2-24.8 28. 1-25. 2 27.4-25.2 
— -_ = 1.485-1.50 1.49 1.59-1.60 = 57-1,60. — — 
—4500_ _| 4100 1200-2000 7 8000 8700-9500 5000-9000 10000-12000 7000-12000 3500-6500 3000-6000 
att: aad - 300-600 2-7 3-10 1.0-3.6 -75-1.02 1.5-2.5 10-90 Up to 50 
= a 200-400 3.5-5.0 4.5 4-6 12.0 - 1,8-4.5 1.8-4.0 
22500 __ 30000 11000-19000 12000-18000 11500-16000 - 11500-16000 4800-9000 3000-9000 
___7100 — _|| 12000-17060 13000-17000 8000-16000 16000-18000 10000-17000 5000-7000 5500-11500 
0. 45-0. 50 0. 8-1.1 - 0.4-0.5 0.4-0.5 0. 25-0. 50 1.5-2.5 0.25-0.50 0.5-11.0 0. 4-9.0 
99 [ — || 40-00 (Shore) || M90-Mi00_ | “M85-Mi05 M65-M90 M80-M90 M65-M90 0.R50-1 R60-R110 
- 7 - - 4-6 4-6 2.4-3.3 -_ 1.93.0 1.0-3.0 3.4 
= - 4 aa 
a T “eo rr - 0.35 0.35 0.32 = 0.32-0.35 0.32-0.35 0.35 
2S ee seer | le =) q 6-8 ~ Low 6-8 3.4-21 6-13 
__ 450 a re 350 | 250-350 _ 140-200 155-190 150-205 ~ 170-200 140-175 150-175 
160 125 = 150-210 160-195 160-210 218-222 —— + 170-195 
4x1015 | 6.7 x 1013 2 x 101! >1015 >1014 1017-1019 - 1013-10 102-1017 0.5 x 10°- 
| @70° Cc >10 
378 ~=SC«L:Ci‘<C*«S se 450-500 | 450-500 || 500-700 =[ ~~ — 400-600 300-600 310-350 
275 | 333 _ - | 350-400 350-400 400-600 a oe 300-500 300-600 310-350 
- EE —_ —— = 
_ = | a e 70° C _3.5-4.5 __3.5-4.5 | _2.45-2.65 Nea - Jj 2.45-3.4 | | 45-4.75 | 3.4-4.75 | 
5.2 | > a 3.0-3.5 3.0-3.5 | 2. 4-2.65 = 2.4-3.2 2.4-4.5 3.5-4.5 | 
4.5 | 3.45 - 2.7-3.2 __2.7-3.2 reese | - _ ___ 2.43.1 | 2.4-3.8 3. 2-4.0 J 
~ | - _j| 2¢@70°C | 0.05-0.06 0.04-0.06_ 0.000 1-0.0003 - 0.0005-0.003 0.0003-0. 02 0.009-0, 02 
- | - yaaa aaa 0.04-0.06 _ 0.03-0.05 _ || 0.0001-0.0003 _ 0.0005-0.003 | 0.0004-0.02 0.02 | 
~ le (ne 0.02-0.03 0.02-0.03 0.0001-0. 0004 __ = ___ | 0,0005-0.005 0, 0004-0. 02 0.017-0.026 
138 _100 il = No track No track 60-135 = 60-135 20-100 = 
0.14 __ 0,08 | _—_ 0.3-0.4 0.3-0.4 0.03-0.05 0.10 0.05-0.40 0. 1-0.55 0. 2-0. 3 
Self- Self- | Fast Slow Slow Slow Slow Slow Slow Slow 
xtinguis hing | extinguishing ant aes es eae 
| Some 
‘ . Yellows Yellows Yellows None to 
None None None Very slight Very slight slightly slightly slightly — moderate 
— - en = Se a a ee a 
None None Swells —- — None None None None None 
: ies filial taal Attacked by | Attacked by || Attacked by | Attacked by || Attacked by | 
Slight | Slight Swells di — my v4 y oxidizing oxidizing oxidizing oxidizing oxidizing 
Ser a ae . SS acids acids acids acids acids 
None L None Swells — — None Resistant None None None 
——__+— — — — --—-+4 ; 

Slight Slight Swells ow es None Fair None None None 
ea Soluble in Soluble in Soluble in Soluble in Resistant to 
None Wens Attacked Soluble in ketones, esters aromatic and aromatic and aromatic and aromatic and aliphatics 

by some and aromatic hydrocarbons chlorinated chlorinated chlorinated chlorinated Sol. in ketones, 
_ bee = hydrocarbons | hydrocarbons || hydrocarbons hydrocarbons aromatics 
None None Inert Inert Inert Inert Inert Inert Inert Inert 
Good Excellent = Bo LE Excellent Fair to good Good Fair to good Good Good 
Trans parent Transparent 
Opaque Opaque Transparent (90-92% light - Translucent , 
Opaque (88-92% light (88-90% light Opaque Opaque 
transmission) transmission) aS png transmission) 
Good Unlimited Unlimited Unlimited | Unlimited Unlimited Unlimited =e Limited Limited 
(22), Glaskyd (76), Acrylon (8) Gering MMRW (43), Ampacet (7), Bakelite (15), Ace-Hide (4), Ampaloid (7), Kralastic (73) 
) Hycar PA (46) Lucite (31), Catalin (20), Fiberfil (35), Ampcolite (12), Bakelite (15), 
Plexiglas (89) Fostarene (70), Gering PS Catalin (20), Cerex (68), 
(43), Koppers (59), Lustrex Cycolac (65), Darex (28), 
(68), Styron (29) Exon (37), Gering PSX (43), 
Good-rite 50 (46), Marbon 8000 
(65), Pliolite (47), Plio-Tuf 
(47), Riji-Tuf (4) 
7, 8, 12, 14, 15, 19, 20, 28 
7, 76 8, 46 2, 17, 19, 31, 43, 89, 99 7, 8, 15, 20, 29, 43, 59, 68 3, 43, 46, 47, 49, 65, 67, 80° 73 



































Kwik-Mold Plastic Corp. - New York, N. Y. 
Lebec Chemical Corp. - Paramount, Calif. 
Loven Chemical of Calif. - Newhall, Calif. 
Luzerne Rubber Co. - Trenton, N. J. 
Marblette Corp. - Long Island City, N. Y. 
Marbon Corp. - Gary, Indiana 

Melamine Plastics, Inc. - Winona, Minn. 
Mesa Plastics Co. - Los Angeles, Calif. 
Monsanto Chemical Co. - Springfield, Mass. 
George Morrell Corp. - Muskegon Heights, Mich. 
Muehlstein, H. & Co., Inc. - New York, N. Y. 
Mycalex Corp. of America - New York, N. Y. 


72) Myler Plastics Corp. - Jersey City, N. J. 84) 
73) Naugatuck Chemical - Naugatuck, Conn. 85) 
74) Nixon Nitration Works - Nixon, N. J. po 
75) Parsons & Whittemore, Inc. - New York, N. Y. 88) 
76) Perrysburg Labs, Inc. - Perrysburg, Ohio , 89) 
77) Pittsburgh Plate Glass Co. - Milwaukee, Wis. 90) 
78) Plastics Engineering Co. - Sheboygan, Wis. 91) 
79) Poinsettia, Inc. - Pitman, N. J. 92) 
80) The Polymer Corp. - Reading, Pa. 93) 
81) Polymer Industries, Inc. - Springdale, Conn. 

82) Premier Thermo-Plastic Co. - Louisville, Ky. 

83) Pyramid Chemical Co. - Philadelphia, Pa. 


Reichhold Chemicals, Inc 
Reilly Tar & Chemical Cx 
Resistoflex Corp. - Belle 
The Richardson Co. - Mel 
Rogers Corp., - Goodyear, 
Rohm & Maas Co. - Phila 
Rostone Corp. - Lafayette 
Shawinigan Products Corp 
Snyder Chemical Corp. - I 
Stokes Molded Products - 


* Copyrighted 195 
All rights resert 




















































































































































































































.ONI- 
wT: POLY- a tig POLY TETRA- 
IN- ETHYLENE FLUORO- SHELLAC 
eR A iy CHLORO- | ETHYLENE | ,CASEIN MOLDING PROPERTIES 
ING COMPOUNDS TRIFLUORO- MOLDING COMPOUND 
ETHYLENE COMPOUND 
UND 
od Excellent Excellent - Poor Good Molding qualities nan 
375 275-300 445-500 - 200-225 180-275 Compression moldingtemp., °F. = 
8000 200 $00-15000 eae 2000-2500 800-2500 Compression molding pressure, p.s.i. 
500 300-500 440-550 - ~ 180-260 Injection molding temp., ° F. ee 
30000 8000-15000 20000-40000 - _ 1000-1200 Injection molding pressure, p.s.i. 
2.3 2. 1-3.6 i 2.0 3.5-4.0 - 2-3 Compression ratio icra ae 
). 008 0.02-0.05 0.005-0.010 - - Ca. 0.002 Mold shrinkage, in. per in. 
10 0.92 2.1 2.1-2.3 1.35 1.1-2.7 Specific gravity 
25.2 30.1 13.2 13.2-12.1 20.5 25.2-10.3 Specific volume, cu. in. per Ib. a 
. 1.51 1.43 1.35 = = ef v 
5000 1500-1800 5700 1800 10600 900-2000 Tensile strength, _, i, nae as 
» 50 200 10-80 _ 110 2.5 - Elongation, % Pest ob. 
1.0 0. 19-0. 35 — 0.58 §.1-5.7 5-6 Modulus of elasticity in tension, 105 p.s.i, _ 
9000 32000-80000 1700 27000-53000 10000-17000 Compressive strength, p.s.i. ¢ 
11500 8250 sheet 10000-18000 ~ Flexural strength, p.s.i. <— 
1.0 > 16 3.6 4.0 1.0 2.6-2.9 Impact strength, ft.-lb. per in. of notch — 
(1/2 x 1/2 in. notched bar, Izod test) 
z110_ || Rii _R1i0-Riis || DS55 (Shore) || _M70-M100 aR rdne kwell 
1 8.0 1.4 6 - ~ Thermal conductivity, 10-4 cal. per sec. 
aaa ee Oe Vesa ; = See per sq. cm. per 1° C. per cm * 
35 0.55 | 1 0.22 0. 25 - _ Specific heat, cal. per ° C. per gm. 
wis 16-18 | _4.5-7.0_ | 10 4. 1-6.8 - Thermal expansion, 10°> per°C. | ; 
ee = 500 275 150-190 Resistance to heat, ° F. (continuous)* __ 
— 105-121 = 270(66 p.s.i.) 300 = Heat distortion temp, ° F. 
Q*°- 1.6 x 107° 1.2 x 1078 >10 - 1.8 x 109 Volume resistivity, ohm-cm. 
a © - a eee (50% relative humidity and 23°C.) _ 
so 460 400 | 480 400-700 200-600 Dielectric strength, short-time, 
a liccipalee 2 a 21 St ee = Teh ye _j|_ _1/8-in. thickness, volts per mil 
50 420 390 430 - - Dielectric strength, step-by-step, 
: i a —ea. | ~~ | — Yee || __1/8-in. thickness, volts per mil 
1.75 1 2.3 2.3 20 - jj. 34. _|| Dielectric constant, 60 cycles _ 
LS J im 2.8 1i—_ we as ae a Dielectric constant, 10° cycles _ 
}.0 2.3 2.5 _ i ft _6.1-6.8 - Dielectric constant, 10° cycles ms 
02 _<0.0005 q 0,015 _—sjiK. 0.0002-0. 0005 a a 0.004-0.04 Dissipation (power) factor, 60 cycles _ 
2 <0.0005 ___ 0.024 _ |< 0.0002-0.0005 || __ __ 0.05 Dissipation (power) factor, 103 cycles 
026 ||  <0.0005 ___ 0.010 _ JK. 0.0002-0.0005 0.052 ~ Dissipation (power) factor, 10® cycles 
| 135-160 2.360 2200 = = Arc resistence, sec. 
.3 ot SS <0.015 ___ 0,00 | __0.00 7-14 - Water absorption, 24 hr., 1/8-in. thickness, % 
W Slow Nil Nil Very low Nil Burning rate 
ies ‘ pedeead ae EIS CR euaial 
Surface | 
Ad “eke None None ame te None Effect of sunlight 
__brown a Pee Re a Sa foe aed 
e Resistant None None Resistant Deteriorates Effect of week acide 
d by || Attacked by || eS oe se aids 
ing oxidizing None None Decomposes Deteriorates Effect of strong acids 
is — se ee eRe r ee TEES SR a: Cee 
e Resistant None None _ Softens Deteriorates Effect of weak » dtiattnn 
e Resistant None None Decomposes Deteriorates Effect of strong alkalies 
int to Soluble in Halogenated > ee 
tics aromatic compounds , Attacked ‘ 
benee, acivente cause slight None Resistant by some Effect of organic solvents 
tics above 60° C. swelling = oe 
ame Inert _ __Inert Inert - Inert Effect on metal inserts 
d Fair Excellent Excellent Good Poor to good Machining qualities 
Translucent Transparent Transparent 
and to opaque to translucent Cpaqne to opaque Cong Ciniity 
ed Unlimited Unlimited Extensive Unlimited fo pte Lar ae Color possibilities 
c (73) || Alathon (31), Bakelite CF3 || Chemeiec-300 Ameroid (9), Complac (79) 
Bakelite (15), (15), (97), Galorn (69) 
Gering PE Chemelec-500 |} Fluoroflex-T "The values reported for this property depend 
(43) (97), (86), on the size and shape of the test piece and the 
F luoroflex-C Gering TRW molding conditions, The maximum permissible 
(86), (43), service temperature will vary with the formule 
Gering KRW Teflon (31) tion of the material, design of the part, and ser- 
(43), vice conditions such as amount of stressing, 
Kel-F (56) humidity, etc. Requirements for resistance to 
heat should be considered a special problem. 
15, 31, 43 31, 43, 86, 97 |] 31, 43, 86, 97 9, 69 79 























als, Inc. - White Plains, N. Y. 
nical Corp. - Indianapolis, Ind. 


+ Belleville, N. J. 
‘©. + Melrose Park, Ill. 


oodyear, Conn. 


+ Philadelphia, Pa. 


afayette, Indiana 


cts Corp. - New York, N. Y. 


corp. - Bethel, Conn 


ducts - Trenton, N. J. 


94) 
95) 
96) 
97) 
98) 


Sylvan Plastics, Inc. - New York, N. Y. 
Synvar Corp. - Wilmington, Del. 

Thiokol Corp. - Trenton, N. J. 

United States Gasket Co. - Camden, N. J. 
U. S. Industrial Chemicals, Inc., Div. National Distillers 


Products Corp. - New York, N. Y. 


99) 
100) 
101) 
102) 


United States Plastic Products Corp. - Metuchen, N. J. 
United States Stoneware Co. - Akron, Ohio 

Varcum Chemical Corp. - Niagara, N. Y. 
Watertown Mfg. Co. - Watertown, Conn. 





ted 1954 by Plastics Catalogue Corp., 575 Madison Ave., New York 22, N.Y. 
: reserved including the right to reproduce this chart or portions thereof in any form. 
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PROPERTY 


BARRETT Div., ALLIED CHEMICAL AND DYE CORP., 40 Rector St., New York 6, N. Y. 





Characteristics of 
Uncured Resin 


Treating Operations 


oe 
€ 
2 
4 
§ 
ey 
§ 
3 
0 


Identity 


Resin or 


a 


Viscosity at 
25° C., cp. 


Solvents 


el 
Storage life of 
resins 


| Resin content, % 


| resin formers, * | 


Plaskon 
920 


Plaskon 
942 


Plaskon | Plaskon | Plaskon | Plaskon 
943 9404 9406 951 


General 

| | Rigid; Purpose; 
General | General | General | Rigid; room rapid 
purpose; | purpose; purpose; light temp. | impreg- 
rigid; rigid; | rigid; stable; | curing; | nating; 


styrene | styrene | styrene | styrene | styrene | styrene 
4 } + —— + 


4 
| 


Plaskon 
9500 


Plaskon 


Plaskon 
941 


911 9600 


= 


Rigid; 
high heat 


| Rigid; 
high heat 
distortion; | distortion; 
dially! diallyl 
phthalate | phthalate 


Flexible; 
high impact; 
high elonga; 
tion; 

| styrene 


Resilient; 
high impact; 
styrene 








| 





100 100 100 


+ - nt 
| 


2,200 55,000 | 2,200 


100 100 100 100 


700 | 


330 
| 


Aromatic hydrocarbons, chlorinated hydroc 


+ 

| 

| 800 1,000 
i 

ters 


arbons, ketones, es 


12 mo. at 70° F. 
in the dark 


4 mo. at 70° F. 
in the dark 


a oO 5 se e. _ °o 
4 mo. at 70 F. 6 mo, at 70 F. 
in the dark | in the dark 


6 mo. at 70° F. | 
in the dark | 


T 
| 
a t 
40 with glass cloth | 60 with glass mat 
Paste, 2% benzoyl 1% benzoyl peroxide for heat cures. Other peroxides, 





Catalysts 


i 

| 

} 

| - — 
(pres 
Inhibitors 


| Impregnation 
Apparatus 


| Preparation of 
Apparatus 


Storage life of 
treated material 

Curing cycle 
Pressure, p.s.i. 


hydroperoxides, or accelerators for casting 


Various materials such as amines and phenols 


Spray, brush, dip tank, squeeze rolls, and spatula 
Stir in paste catalyst 
until completely dis- 
persed and dissolved 


Dissolve granular catalyst in a small amount of styrene, 
add to resin, and stir adequately 


2 wk. at | ‘ 
70° F. in | 
the dark | 


1 wk. at 70° F. 


1 wk. at 70° F. [ 
| in the dark 


in the dark 


ast SE 


Contact and up 


2 da. at 70° F. 1 wk. at 70° F. 


in the dark 





Temperature, 


| meen Depends on catalyst 
°., ° ° ° < » 
180 -300 180-300 Depends on catalyst - accelerator system | temper- | acosierator system 











ature | 


4 
omnry Depends on catalyst - 


accelerator syste 
Catalyst | a 





Depends on catalyst - accelerator system 


| 








PROPERTY 


INTERCHEMICAL CORPORATION, Finishes Div., Newark 1, N. J. 





r 


Company 
number 


Ic 
312 


Ic 
336 


Ic Ic 


401 


Ic 
433 


Ic 
514 


Ic 
457 


Ic 
670 





Identity 





382 


HHDT rigid 
polyester 


Standerd 
polyester 


H.V. rigid 
polyester 


Flexible 
polyester 
— 


Resilient 
polyester ] 


Rigid Rigid 


polyester 


Rigid 
polyester 




















polyester 





Characteristics of 
Uncured Resin 


25° C., ep. 


Resin or resin 
Viscosity at 


Solvents 


100% heat converting 


2100- 
2700 


| 2100- 


45,000- 
| _ 2700 


75,000 


2000- 


2400 800-900 


| 


| 300 420-500 600-700 
Aromatic hydrocarbons, chlorinated hydrocarbons, ketones, and styrene monomer ‘| 





Storage life of 
resin 


60° F.: 912 mo.; 75° F.: 4-6 mo.; 85° F.: 2-3 mo. 





Treating Operations 


Styrene monomer, % 


z | » | Piscpbeelinely..cBnadinndiantos 


— 





Catalysts 





Inhibitors 


Peroxides 
Copper, bronze, most rubber compounds, sulfur, air, and antioxidants. Also, IC-335 inhibitor 





Impregnation 
Apparatus 


Spray, brush, dip tank, squeeze rolls, and spatula 





Preparation 
of resin 


Dissolve catalyst in small amount of styrene and add to resin. If activator is 
used, add to resin first 





Storage life of 
treated material 


Catalyzed: Room temperature 3-5 days and at 100° F. over 24 hours with 1% benzoyl peroxide 








Curing cycle 
Pressure, p.s.i. 


0 to 500 





Temperature, °F, 


Room temperature to 250° F., depending on the catalyst system and amount of resin 





Time, min. 


1 to 30 min. depending on temperature, catalyst system, and amount of resin 











Pressure Laminating Resins Chart 


Leys) SUISAY SUIJeUIWE] BINSSAlq MO} 








AMERICAN REINFORCED 








Identity 


Allyl 


resins 





Dry lay-up 


Wet lay-up 


Dry lay-up 


Epoxy resins 


Phenolic 





Wet lay-up 





Resin or resin 
formers, % 


49-51 
Can be adjusted 


100 


100 


100 





Viscosity at 
25° C., cp. 


1-3 


3-5 


Can be adjusted 


9,000-100,000 
depending on grade 
of resin 





Solvents 


-——— 


Ketones, esters, 
and aromatics 


Ketones, esters, 
and aromatics 





Ketones, esters, 
and alcohol-ethers 


Ketones, esters, 
aromatics, and 
alcohol-ethers 


Must be refrigerated 





Characteristics of Uncured Resin 


| 


} 


Treating Operations 


Curing 


é 
§ 
3 
i 
§ 





Storage life 
of resins 


Resin content, % 
Sn 


Catalysts 


Inhibit ors 


Impregnation 
atus 


Preparation 
of resin 


= 


Storage life of 


treated material 


Curing cycle 
Pressure, p.s. i. 


Temperature, °F. 


Time, min. 


No catalyst; 
room temp.: 
indefinite. 
Catalyst: >4 mo. 
with t-butyl 
perbenzoate; 15-30 
days with benzoyl 
peroxide 

35 


2% t-butyl 
perbenzoate 


None 


Dip tank, squeeze 
rolls, reverse roll 
coater 


Contact and up 


No catalyst; 
room temp.: 
indefinite. 
Catalyst: >4 mo. 
with t-butyl 
perbenzoate; 30 
days with benzoyl 
peroxide 

35 


1-2% t-butyl 
perbenzoate or 
2% benzoyl 
peroxide 


None 


Dip tank, squeeze 
rolls, brush coat- 
ing, spreading 





Contact and bial 


270-300 for t-butyl perbenzoate. 
240-300 for benzoyl peroxide 


Room temperature: 
unlimited. 

No catalyst: 

Dic yandiamide: 
unlimited. 
mPhenylene- 
diamine: 4 wk. 


30-35 
6% dicyandiamide 


or 15% mpheny- 
lene diamine 





Dip tanks, squeeze 
rolls, reverse roll 
| coater 





Dicyandiamide at room temp.: 
unlimited m-phenylenediamine 
| Room temp.: 2-3 wk. 
= ee 


40° F.: >2 mo. 


Contact and up 
Dicyandiamide: 330 
m-phenylene- 
diamine: 225-350 


13.5% curing 


No catalyst; 
room temp.: 
indefinite. 
Catalyst: 1-3 hr. 
depending on 
ambient 
temperature 


30-35 
agent D, 

8% diethylamino- 
propylamine, or 
15% mphenylene- 
diamine 


Dip tank, squeeze 
rolls, brush coat- 
ing, Spreading 


1-3 hr. 


Avai lable a as 
impregnated fabric 


+~——— ____ 


70 and up or vacuum 





Contact and up 


260 plus postcure 





200-350 


260: 45 min. postcure _ 
250: 24 hr. 300: 24 br, 
350: 24 hr. 








5-15 





10-30 





——— ‘e 
= 





Dicyandiamide: 30 
m-phenylene- 
| diamine: 5-30 











PROPERTY 


H. H. ROBERTSON CO., 2407 Farmers Bank Bidg., Pittsburgh 22, Pa. 





Resin 


Company 
number 


Identity 


Resins or resin 
formers, % 
Viscosity at 

25° C., cp. 


+ ee 


10,00020,000 | 3000-5,000 | 100-200 


Stypol 16B 


Stypol 25 


Stypol 705 





VHHDT Rigid 
polyester 





VHHDT Rigid 





polyester 


Rigid 
polyester 


Stypol 407 


Stypol 405 


Stypol 114 Stypol 12 





HHDT Rigid 
polyester 





100 


Rigid 
polyester 








Flame retardant, 
Rigid polyester 


Flexible 
polyester 








1,500-1,800 | 900-1, 200 500-700 








Solvents 


Methyl! ethyl ee acetone, ethylene dichloride 





Characteristics of 
Uncured Resin 


Storage life 
of resin 





Treating Operations 


Resin content, % 





Catalysts 





: >3 mo. 


po F. 


:>1 yr. 





30 to 60 





0.5-2.0% benzoyl peroxide, 0.5-1.0% t-butyl hydroperoxide (TBH), 1-2% Lupersol DDM 





Inhibitors 


Copper, sulfur, rubber 








Impregnation 
Apparatus 


Spreading, 
knife coating 


Spreading, dip 


tank, squeeze rolls 





Preparation 


of resin 


Adjust viscosity of Stypols 25 and 407 with styrene if desired. Stypol 16B can be thinned 
with up to 8% vinyltoluene, Add catalyst (predissolve in styrene if benzoyl peroxide is used), agitate 





Storage life of 
treated material 


77° F.: § days, except Stypol 114 which is 2-3 days. 100° F.: several hr. 





Curing cycle 
Pressure, p.s.i. 


Contact to 100 








PROPERTY SHELL CHEMICAL CORP., 50 W. SOth St., New York 20, N. Y. PLASTICS CO., 316 Wes: y 
4th St., Cincinnati 2, Ohio 
Company Diallyl phthalate Diallyl phthalate Epon Epon 
number 85 or 95/ | prepolymer 1001, 1004, 1007 828, 834 CTL-91-LD 
-— 


Oharact eri at i. 


180° to 250° F., depending on catalyst. Room temperature cure possible with promoters. For 
best prepartion, low temp g pF d by elevated temperature postcure 


1/8": 3-30, depending on temperature and catalyst 





Temperature, ° F. 


Curing 
Operations 








Time, min. 
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Characteristics of 





PROPERTY 


PITTSBURGH PLATE GLASS COMPANY 
Paint Division, Milwaukee, Wis. 


RESINOUS PRODUCTS DIV., PLASTICS, 
ROHM AND HAAS CO., INC., Los 
Philadelphia 5, Pa. les 39, 





Uncured Resin 


Treating Operations 


Curing Operations 


}—_—_—_—_———_ 


- 
Impregnation 





Identity 


Resin or resin 
formers, % 


Viscosity at 
25° C., ep. 


Solvents 


Storage life 
of resin 


— ——J 
Resin content, % 
Catalysts 


Inhibitors 


Apparatus 


Preparation 
of resin 


Storage life of 
treated material 


Curing cycle 
Pressure, p.s. i. 


Temperature, 
° 


Selectron 
5400 
Rigid 
paste 
resin 


Selectron 
5200 
series, 
Flexible 


Selectron 
$119 
Room 
temp. 
curing 


Selectron 
SOSIA 
Light 
stabilized 


Selectron 
5000 
series, 
Rigid, 

general 


| 
| 
| 
| 
use | 


| 
ae a 
Unsaturated polyester resins 


50-200,000 | 


Adjustable 2,500 50-2,000 


Esters, acetone, toluene, styrene, 
Cellosolve, ethylene dichloride 


40°F.: 
77°F.: 
150°F.: 


over 1 yr. 
over 4 mo. 
5 or more days depending on resin 


No catalyst in dark: 


35-80 | 72 65 
1-2.5% benzoyl peroxide 

0.5-2.0% Lupersol DDM 

0.2-1. 0% t-butyl or cumene hydroperoxide 


seamed 
peroxide 


_ 50- 70 ise 
_ 


Rubber, inten, copper, bronze, 
some pigments, phenolic compounds 


Roller or knife coating, dip tank, spray or brush 


Add paste 
type to 
melted 


Stir in catalyst. Wet granular catalysts 
with styrene before addition 
resin 


Up to 6 
months at 
room tem 
perature 
with 
benzoyl 


Room somm.s 
12 hr. to 21 | 

‘ 16 hr. at 2 days at 
days with ° heal 

77 ¥F. with |77 F. with 

bensoy! per- | weasoyi | bensoyi 
— "| pncair ol Seats 
pending on P |? 


=e DA stench 


Contact to 300 


p= 


12 he. - 7 
days with 
benzoyl 
peroxide 





140 to 250° depending Room to 
on catalyst | 180° F. 
10 min. to 
| 48 br. de- 
pending on 
system 


180-250° F. 





15-60 








used 


~~ 


peroxide 


Ange’ 

Calif. 

=== 

Parapiex | Paraplex Paraplex | Paraplex | Lamojet 

P-13 | P-43 P-43HV P-47 

Flexible | P-49 Rigid Semi- 
| Rigid | rigid 


me Serer ae 


Polyester-styrene resin 


100 
50,000- T 
65,000 


T 
2,000- 


340-470 2,400 


‘emaite hydrocarbons, 
chlorinated hydrocarbons, 
ketones, ‘styrene 


Absence of light, room temp.: 
No catalyst: P-13, 12 mo. 
P-43, P-43HV, P-47, P-49: 6 mo. 
Refrigeration increases 
stability 


| 5 a so | 70 = 


Ultraviolet light, 1% benzoyl 
peroxide, 1% Lupersol DDM, 
or other peroxides 


Air, copper, copper alloys, 
sulfur 


Dip tank, squeeze rolls, 

brush spreading 

Dissolve catalyst in resin, 

or in case of benzoyl peroxide 

predissolve catalyst in 

styrene and then add to resin 
T 


Room 

temp.: 

4-7 days 
} 


Room temp.: 4-5 days 


Contact to 200 


S eeeeenrenennamemneti —— 


Start 230./ Start 180-200. 
260 | 260 


1-30, depending upon tempera- 


ture, catalyst, thickness, type 
of resin, heating medium, etc. 














PROPERTY 


SNYDER CHEMICAL CORP., Bethel, Conn. 


SYNVAR CORP., Wilmington 99, Del. 








Company 
number 


Synco Synco Synco Synco 
118 135 418 518 


Synvar Synvar Synvaren Synvaren 
V-30 v-50 LP 621 








Identity 


Modified Modified 


phenolic phenolic aatis 





Unsaturated polyester 
resins modified or un- 
modified with styrene 


Straight phenolic resin 














Uncured Resin 


Characteristics of 


Resin or resin 
formers, % 





Viscosity at 
28° c., cp. 


Can be 
adjusted 





adjusted Can be adjusted 








Solvents 


Alcohols, alcohol and water mixtures 
May be extended with Hercolyn or 
Vinsol (except Synco 135) 





60-70 


| 
| 
| 


300-500 | 8000- 10,000 
Eh 
Alcohol, ketones or a mix- 

ture of alcohol and water 


Ketones and esters 








Storage life 
of resin 


80° F.: 3 months minimum 
Below 50° F.: 6 months minimum 








3 months 1 year 6 months to 1 year 


5S oes eee i 
| 








Pressure Laminating Resins Chart 








PROPERTY SNYDER CHEMICAL CORP. (CONT'D) SYNVAR CORP. (CONT'D) 





Company Synco Synco Synco Synco ‘ Synver Synvaren 
number 118 135 418 518 vV-50 LP 











Resin content, % 25-50 24-30 40-60 25-55 45-50 








1/2% hypo- Benzoy! peroxide. 
Catalysts None necessary phosphorous Hardeners H-21, H-22, 
acid and H-24 











Lead, copper, sulfur, and antioxidants 








Cheracteristics o 


Dip tank with or without squeeze rolls Conventional Conventional method 


~ 





If ‘ 
Add solvent, if necessary, to obtain desired pick-up 1/2% bog spite gata —— with 


Treating Operations 


of resin 





Drying 1-1 1/2 min. at 285° F. for paper 2-10 min. at 285° F. 








Storage life of Room temp. : 
treated material 3-12 months 4-6 months 








Curing cycle 
Optimum Contact and up Contact to 100 50 and up 
pressure, p.s.i. 





Temperature, ° F. 280-325 200-280 300 and up 








1/16": 3-5 min. 
Time, min. 1/8" : $12 Depends on conditions 

















Curing 





PROPERTY GENERAL ELECTRIC COMPANY, 1 Plastics Avenue, Pittsfield, Mass. (see also p. 787) 





Company 
outie AR403 | AR480 | AR493 ARSO1 | AR499 


Identity Unsaturated polyester resin 








Resins or resin 

lanwe, % 100 100 100 100 35 
Se oe = . * 
Viscosity at 1, 700-2, 700 600-1,000 1, 700-2, 700 200-300 600-900 

25° C., cp. non-adj adjustabl adjustable adjustable adjust able adjustable 























Solvents Ketones, esters, chlorinated hydrocarbons, styrene Toluol-Alcohol 





Refrigerated: 
Storage life No catalyst, refrigerated: indefinitely 6 mo. at 77° F. 
of resin No catalyst, room temperature: 4 mo. (min.) In absence of 
light: 3 mo. 


Characteristics of 
Uncured Resin 





Resin content, % 








Catalysts 0.5 - 1.0% benzoyl peroxide; other peroxides including MEK peroxide é ~—aed d 








Inhibitors Air, copper, copper alloys, sulfur, sulfur compounds, antioxidants 





a Dip tank, squeeze rolls, brush, spatula, knife spray, roller coating 





Ready to use. 
Peenwatie Dissolve catalyst in resin. If benzoyl peroxide used, form paste with styrene Can reduce 
“ or use commercially prepared benzoyl! peroxide paste. Thin resin with styrene viscosity 


of resin to desired viscosity. (All adjustable except AR401) further with 
toluol-alcohoi 


Treating Operations 





Storage life of ° 
+: 4 mo. 
treated materia! With 1% benzoyl peroxide 4 days at room temperature At 77° F mo. 








Curing cycle 
Pelee, nok Contact to 300 (or beyond if aenans 





° Matched-die molding and laminating: 230°-260° F. Also 
Teapetas “Ss room temperature cure with accelerators 








Tine, mi Heat cure: 1-30 depending upon temperat and conditions. Room temperature 
— cure: 5 min. to several hours depending upon conditions 
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PROPERTY AMERICAN CYANAMID CO., 30 Rockefeller Plaza, New York 20, N. Y. aa Nhl 





Laminac . , 
. Laminac PDL-7-669 
Company 4108 to 4129 4134 Heat- Atlac 382 


| 
1 . . 
| ames fe Flexible Fiso-resistent Semitigit | wel woltes P bo 
: : 7 
Identity Uneeturated d polyester sonia pa mama er resin 
awe ~ = p = i 











|— 
|Resin or resin 
formers, Fo a ee al nies. 100 100 
In 35% In 50% 
| Vigees 250-15,000 250 350 400 170,000 65 styrene, styrene, 
| 25° C., cp. 8000 500 
eee + — - 
E sters, aromatic hydro- 
Daven» ethyl ae pease dichloride, acetone carbons, ketones, styrene 





Solvents 
: ial a. No catalyst in dark: 32° F.: 1 yr. 

— life 77° F.: >3 mo. Indefinite 
| of resin 100° F.: 3 to 4 wk. 





Resin content, % 100 (as supplied) 

ciuenenennntil ‘ : 3 
. 0. 25- 2.0% beasorl peroxide; P 
Catalysts - ___0.5-2% nupersol DDM; other peroxides : hnnaptereenene a 





Inhibitors Lead, copper, bronze, rubber Copper, sulfur 


Sats — 
impregnation Dip tank, squeeze rolls, brush coating, qaetny Dip = Ci 


Apparatus 
a) Dissolve in styrene, add 


tal t. 
Add catalyst. Agitate without introduction of air. Thin with styrene if @) —_ Bd eyperw 
lower viscosity is desired cross-linking mono and 

catalyst 














Preparation 
of resin 


Storage life of 70° F.: 2-5 days Room temperature: 


treated material 104° F.: 2-3 hr. in cellophane 1 Gay up to 6 mo. 


Curing cycle Contact to 100 Contact to 100 


Pressure, p.s.i. 
Temperature, Room temperature to 275° F., depending on 
“PP. catalysts and promoters GeO caer 


~ | 220-300 | 180-250 | Room to 320° F., depending 
MNS: __ on catalyst 





ring 





nine 1 ai up to 30 min., 
1 to 10, dependent upon conditions depending on conditions 


r 





Operations 


Time, min. 














COLUMBIA-SOUTHERN 
PROPERTY CHEMICAL CORP., CELANESE CORPORATION OF AMERICA, Plastics Div., 290 Ferry St., Newark 5, N. J. 


Barberton, Ohio 
MR-28V | ur- ae | MR-30V | MR-31V Pe 





MR-33V 
IR-33C 


MR-30C MR-31C Resins MR-33H 








number carbonate MR-28H 


_—_—_—__—_—_—_—_—_}}-— pasmnenen n 
Identity 4 Allyl: resin ! EE: “Unsaturated polyester resin 





Company Allyl diglycol MR-21C | mae MR-28C | MR-28CS 


Resin or resin 
formers, % 100 100 
_ me +— ates ———— nea 
Viscosity at 19.5 at 25° C. iy yi Re. VS:50 V:30 V:50 | Thixo- 
6.4 at 70° C. able | able H: 8,000 CS:600 Ths C: 300 C:600 | tropic 
» Sea ae iad ; “ 1 
Alcohol, acetone, ethy! 
Solvents acetate, acetic acid, Ketones, esters, alcohols, chlorinated hydrocarbons 


ether ; _- Fa PR Fat Ry SEN ed Oe ae 


T 








, No catalyst: several 
Storage life months; with catalyst: No catalyst, 70° F.: 6 mo. 


of resin approx. 2 wk. 





Uncured Resin 


Characteristics of 





Resin content, % 40 





5% by weight benzoyl 0. 5-2% . . _ 
“ 6 benzoyl peroxide; 0.5-2% 1-HCH-1; 0.5-2% DDM; 1-2% MC-1 paste catalyst; 
Catalysts erect ames une 1-3% pnanonent hydroperoxide; 2-4% MC-2 paste ee 2 ae £ 





Inhibitors nee ar ye ny Copper and copper maneatndl quinones, some sulfur potas onemmand vulcenized rubber 


ee a Dip tank, spray, brush, knife coating, spreading, roller coating, vacuum 

Heat monomer to 50° C., | _ sae - 

. add catalyst, stir until 

tao a completely dissolved,con4 Dissolve catalyst in resin 
tinue stirring while cool- 

ing to room temperature 








Treating Operations 





40° F.: | 40° F.: | 40° F.: | 40° F.: 

Storage life of Room temp.: 1-2 wk. 3-4 wk. 1-2 wk. 3-4 wk. 

treated material approx. 2 wk. ° F.: $ 70° F.: 70° F.: 70° F.: 70° F.: 
4-6 da. 1-2 wk. 4-6 da. 1-2 da. 




















Curing cycle 

Pressure, p.s.i, 1-5 7d Sela m ‘nee to 100 : 
Temperature, Start at 158. Rai 200-320 depending on catalyst. 
F. slowly to 238. Room temperature curing with Marco Accelerators D and E 








Curing 
Operations 


Time, min. 1/85: 46 be. 1 to 30 talyst, t t 4 
’ 1/2": 68 hr. °o 30, depending on catalyst, temperature, and pressure 

















Pressure Laminating Resins Chart 








PROPERTY 


———$$__ 
NAUGATUCK CHEMICAL, Div. of U. S$. Rubber Co., Neugetuck, Conn. 





Characteristics 
of Uncured Resin 


Treating Operations 


Compeny 
number 


P—~-—----_-___ --_-~+] 


Identity 


Resins or resin 
formers, % 
omen a 
Viscosity at 
i Gx. cp. 
idl 
Solvents 
Storage life 
of resin 


Resin content, % 
Catelysts 
Inhibitors 

Impregnation 
Apperatus 


Preparation 
of resin 


Storage life of 

treated material 

Curing cycle 
Pressure, p.s.i. 


Temperature, °F. 





Time, min. 


Vibrin 
X1055B 
Pre-impregnating 


Vibrin Vibrin Vibrin 

119LS 121 142 

Flexible Self- 
extinguishing 


Vibrin 
X1058C, 

151 Light 
Semi-rigid Stable 
automotive 


Vitbrin 
135(X1047) 


it 
resistant 


ia NE 59 is * Polyester non al 
volatile monomer 





Trially) 


Unsaturated polyester-styrene resins 
cyanurate 


4 
100 75 100 


1000 4500 








Ketones, esters, chlorinated solvents 
No catalyst, 70° F. in the dark: 1 yr. Refrigerated: indefinitely 


35 to 75 
0. 5-3.0% benzoyl peroxide. Also other peroxide and hydroperoxide catalysts 
d rubber 


4 " ry 


Copper, sulfur, ant v 





Dip tank, roller coating, knife coating, squeeze rolls, brush, spray and matched-die 
Dissolve catalyst in resin, add styrene, fillers, pigments and promoters if required 


| 48 hr. at 77° F 
+ 


T 
1.5% benzoyl peroxide 77° F.: 48 br. plus | 

Refrigerated: 1 wk. to 1 mo. | 
0 to 100 


Contact to 100 15 to 100 


180-250 


212 te 260 | followed by 300 


Matched-die molding and press cures 200-250. Also room temp. curing with promoters 


1.5 up according to conditions 








PROPERTY 


HOOKER ELECTROCHEMICAL CO., Niagara Falls, N.Y. REICHHOLD CHEMICALS, INC., 525 N. Broadway, White Plains, N. Y. 








§ 
ry 
ry 
a 
5 
0 
s 
=) 
3 
a 
3 
3 
ct 
ry 
o 
ry 
£ 
a 
12) 
— 


Treating Operations 


Curing Operations 


treated material 
+— ~ 


Company 
number 


Identity 
Resin or resin 
formers, % 
Viscosity at 
25° C, op. 


Solvents 


Storage life 
of resin 


Resin content, % 


Catalysts 


Inhibitors 


Impregnation 


Apparatus 


Preparation 
of resin 


—-— -— + 


Drying 


Storage life of 


Curing cycle 
Optimum 
pressure, p.s.i. 


Temperature, °F. 


: cobalt naphthenate (6% solution) 


Polylite 
8010 
General- 
purpose Non-air 
light inhibited 
stabilized | 
Unsaturated polyester resin 


Polylite 

8060-8061 | Polylite 
Self- | 8150 

extinguish- | Flexible 


Polylite 
8000-8009 
General 
Purpose 


Polylite 


Hetron 8027 


X-32 
Semi-rigid 


Hetron 
X-32A 
Semi-rigid 


Plyophen 
169 
taal $013 
Semi-rigid 5025 
i 
Unsaturated polyester Phenolic resin 
100 60-70 
7 es 3 _ . all — a = % 
} 169: 80-160 
1400-1500 | 900-1100 1700-1900 5013: 40-75 
i circle Senate S025: 180-000 
Alcohol, ace- 
tone. Compatible 
with a limited 
amount of water | 


2700-3000 800-1000 300-360 1760-2000 | 300-400 














Aromatic hydrocarbons, esters, ketones, 


chlorinated hydrocarbons Ketones, ethylene dichloride, esters 


No catalyst: 
40°F.: 


nay With 
—— F.: t catalyst: 
. 77°F. 
Below 50° F.: (in dark): 
2-7 days 


No catalyst in dark 70° F.:6mo 158° F.: >4 days 


60 to 80 
0.2 to 2.0% benzoyl peroxide or cumene hydroperoxide. Room 


temperature cure: 0.5 to 2.0% DDM or JDB plus 0.05% to 1.0% 0. 25-2.0 beasoy! peroxide 


0.5-2.0 methyl ethyl ketone peroxide and others 





Quinones, sulfur, rubber Copper, sulfur, antioxidants 


Dip tank with 


Spray, brush, spreader, etc. or without Dip tank, brush, spray, roller coating, knife coating 


Dissolve catalyst in resin, add fillers, pigments, 
and promoters if desirable 





275° to 285° F. 
depending on 
material im- 

| Pregnated 


Catalyzed - with 1% benzoyl peroxide, 73° F.: 
5 to 20 days depending on type resin 





Room temp. : 
_4-6 mo. 


169 & 5025: 15 
and 


1.5% Benzoyl peroxide, 77° F.: > 48 be. 


Contact to 200 








up Contact to 100 
$013: 50 and up 


, rr 169 & 5025: 








180 to 280 depending on conditions. 


emperat 4 °F. talysts 
Aieo hen t we owing, 180° to 250° F. except with room temperature cately: 


275-325 
5013: 300-325 
169 & 5025: 
325°F.: 1/8": 3 
275°F.: 1/8": 20 
$013: 1/8": 








Heated: 1 to 10 min 
Room temp.: 1 to 10 hr. 


2 to 10 min. after center of laminate 
reaches curing temperature 
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PROPERTY 


BAKELITE CO., Div. OF 
UNION CARBIDE AND CARBON 
CORPORATION, 

30 E. 42nd Street, 

New York 17, N. Y. 


DUREZ 
PLASTICS AND 
CHEMICALS, 
INC., 
North Tonawanda,N. Y. 


DOW CORNING CORP., 
Midland, Mich. 


GENERAL 
ELECTRIC CO. 
(See also p. 784) 





Identity 


Resin or resin 
formers, 7% 


Viscosity at 
° 
25 C., cp. 


of Uncu 


Solvents 


Storage life 


Characteristics 


of resin 


Resin content, % 


Catalysts 


Inhibitors 


Impregnation 
Apparatus 


Preparation 
of resin 


Treating Operations 


Storage life of 
treated material 


Curing cycle 
Optimum 
pressure, p.s.i. 


Curing Operations 





Temperature, Py. 


Bakelite 

BV-16238 

BV-17085 
BVQ-11946 


| Bakelite 
136 (flexible), 
|} 141, 142, 147, 
| 193, 203, 262, 
} 264, 265 
Unsaturated 


Phenolic resin 
} polyester resin 


16238: 73-78 | 
17085: 59-64 | 


16238: 
17085: 


1600-2200 


125-175 From 60 to 3500 


+ 
| 
| 
| 
| 


t 


Ethyl alcohol, 
alcohol and 
water mixtures 


Ketones, 
Cellosolve 


Below 70° F.: 
60 days 
Below 50° F.: 

6 mo. 


No catalyst in 
dark at 70° F.: 
3 to 12 mo. 








——— 


|| 16238: 50 to 57 
17085: 30 to 50 


+ 


25 to 80 


| 0.5-2.0% Benzoyl 
or lauroyl peroxide 
DDM (MEX) per- 
oxide for room 
temp. cure 


Can be 
accelerated 
by 1% NaOH 


Acids Coupe, 
antioxidants 
Dip tank with 
or without 
squeeze rolls 


Squeeze rolls, 
knife coating, 
| brush, pour-on 
= Pewee mean 
Add catalyst. 
Agitate 
thoroughly 
to dissolve 


Thin resin 

to viscosity 
desired for 

treating 





1% Benzoyl per- 

oxide: 2 days to 

| 2 wk. No catalyst 
at 70° F.: 3 to 

6 mo. 


| 
| 
t 


16238 50 to 250 
17085: Contact 
to 50 


—————EEEEe 


Contact and up 


Mold or platen 
temperature 160 
to 260° F. 


300 to 325 


Durez 
12108 
12120 
12668 
16044 


Phenolic resin 


70 as shipped 
16044: 60-65 


300-500 
Can be adjusted 


Ethyl or 
isopropyl 
alcohol 


Room temp.: 
1 mo, 
Below 50° F.: 
3 mo. 


30 to 50 


Conventional 
dip tank 


Adjust to 
desired 
viscosity 
and solids 
content 
with alcohol 


Start at 200° F. 
Raise to 250- 

275° F. Adjust 
to give required 
volatile content 


Below 75° F.: 
Up to 6 mo. 


60-100 
16044: Contact 
and up 


340 Heat 
supplied on 
one side 


Silicone resin 


20 to 40 30 to 50 


Toluene or naphthas of 
b.p. < 200° F. 


No catalyst: 


>6 mo. 


DC XyY-15 
0.1 to 0.3% 


DC XY-5 


10-25 cc./gal. 


Dip tank, hot-air curing oven 


Add catalyst and agitate thoroughly. 
Apply to heat-cleaned cloth 


Precure for 5 min. at 230° F. 
Special postcure cycles for 
electrical and high tempera- 
ture uses 


With catalyst: 
24 hr. at 77° F. 
Coated fabric: 
6 mo. at 77° F. 


Coated fabric: 
30 days at 77° F. 





1 to 10 for 
heated mold. 
1 hr. to 10 hr. 
at room temp- 
erature 


16238: 1/8": 
10-15 
17085: 1/8": 


0.05 "to 0.10% 
10-15 


1/8":15 


*. 
1/8": 15 1/4":30 


1/4": 30 


GE 
GE 


12304 
5-1072 


Phenolic 


200-300 
150-200 


12304: 
5-1072: 


Ethyl or 
isopropyl alcohol 


Below 75° F.: 
60 days 


None necessary 


Dip tank 
with or without 
squeeze rolls 


Thin if necessary 
to obtain proper 
resin pick-up 


Dry at 250-275° F. 
Adjust speed to 
give required flow 
in material 


Room temp.: 


2 mo. 


320°-330° F. 


1/8": 30 min. 














Low Pressure Laminating Resins Chart 





























~~ a we RESISTANCE | EFFECTIVENESS ‘ofr 
Ss 4 2% r RATING BOND WITH: 
TYPE OF ADHESIVE a4 ai ” . 
cS £45 > e.. seen 34 
5) af $s % »< = &E 
av= 2 Hy . 4 33 x 8 
wv = 3 83 oe B.. v % 
= Cellulose nitrate SR |E,K FP E FPME re 
v9 wf 
a} “> 
{_ S= Cellulose acetate Cl, E, K PM E P PG 
a — | >< 
<r 32 Cellulose acetate butyrate A, Cl, E, H, K F M E P FG 
w= Ethyl cellulose A, E, H, K P P E P PM 
Yo 
Methy! cellulose Ww PE E P PM F 
Hydroxyethy! cellulose _ PE E F PM 6. LF 
Methyl methacrylate Cl, E, H, K GP E P PG E 


Ethyl methacrylate 

n-Butyl methacrylate K 
Isobutyl methacrylate K 
Ethyl acrylate .H 


ACRYLIC 


s) Owmm 
me) sy 
ms) mo 
o] os ay 
m] QANAD 
al anea 





Vinyl alcohol 


= 
= 
1c] 
1c] 


Vinyl acetate or vinyl 
alcohol-acetate 


Vinyl chloride 14. 


VINYL RESINS 


Vinylidene chloride MG 15. 
copolymer 
Vinyl chloride-acetate 16. 
copolymer 


SYNTHETIC THERMOPLASTIC RESIN ADHESIVES 


Vinyl acetal 


Vinyl butyral 
. Vinyl alkyl ether 
Coumarone-indene H, K, W 


18a. 


mIOz A 
wWvz x 
ain oy 
RIOR © 
ZiOm © 
oom ww 
amo xz 
osm w 
Alam 
Alon 













































































Petroleum F H, HA, W EPFM MGGGGG 20. 
Terpene F |Cl,E,H,HA,W | EP FM MGGGGG 21. 
Polyisobutylene SR H, HA EPFG PPPPGG 22. 
Styrene resin SR, F [Cl, E, H, K, W EMMG FFMPGE 23. 
Alkyd resins SR, F /E, H, W GMPM GMGGEE 24. 
Polyamide SR, F | Alcohols >C2 EGMG EE-GGE 25. 
Modified waxes F ee te EPPG MPPPGE 26. 
Phenol-formaldehyde kb A, K, W GEGG MPEPMM 27. 
2 “ M A, K, W EEEE EPEPGG 
=> =z 
VES “ H EEEE EPEPEE 
ee w w 
w “ 
ra ia 28 
-3< ° Phenolic-elastomer SR, R EEEE EGFGEE 4 
Zaz) & “ EEEEE|GMFFFE 
“=a 2 H EEEE EEGGGE 
ea 
2S. Phenol acetals M, H EEGM EEGFGE = 
30. Phenolic polyamide F,H PFME EEPP FP pees 
* Code for bonding classification: SR = Solvent released (from solution or emulsion); F = Fused by heating; V = Vulcanized; 
R = Cured at room temperature (70-80° F.); M = Cured at moderate temperature (150-200° F.); H= Cured at elevated temperature 
(275-310° F.); CR = Chemically reacted. 
Ad 


1954 Modern Plastics Encyclopedia Issue 





— ' CR ee ae 





TRADE NAMES 


MANUFACTURERS OR SUPPLIERS OF RESINS 
OR ADHESIVES 


(See list on page 792 for key to numbers ) 





Bostik (21), CD Cement (31), Cello-weld (84), Cellument (77), Compo 
(35), Dennis (38), Duco (42), Inceloid (12), Loxite (115), Miracle 
69), Plastite (3), Polybond (86), Resyn (73), Upaco (103) 
Peerco (78), Plastite (3), Polybond (86), Tenite Acetate (44, 101), 
Upaco (103), Vinylgrip (4) 
Tenite Butyrate (44, 101) 
Ethocel (41), Polybond (86), Resyn (73), Spotseal (77) 


Polybond (86), Resyn (73) 
Polybond (86) 


3, 4, 12, 13, 14, 15, 21, 25, 31, 35, 38, 42, 48, 57, 
67, 69, 71, 73, 77, 78, 82, 84, 86, 87, 93, 97, 103, 
113, 115 

3, 4, 13, 14, 44, 57, 67, 71, 78, 82, 84, 86, 87, 93, 
101, 103, 113 

4, 13, 44, 48, 82, 87, 93, 101, 103, 112, 113 

4, 12, 13, 14, 15, 25, 41, 48, 57, 67, 73, 77, 82, 84, 
86, 87, 97, 99, 103, 113 

4, 5, 15, 41, 67, 73, 82, 84, 86, 99, 103 

27, 67, 82, 84, 86, 103 





Acryloid (89), Acryweld (10), Bostik (21), CD Cement (31), Loxite 
(115), Lucite (42), Polybond (86), Polyco (11), Resyn (73), Rez- 
N-Bond (93), Upaco (103), 3 M (68) 

Lucite (42), Polybond (86), Upaco (103) 

Dennis (38), Lucite (42), Polybond (86), Polyco (11) 

Lucite (42), Polybond (86), Upaco (103) 

Acrylon (9), Polybond (86), Polyco (11), Resyn (73), 3 M (68), 
Upaco (103) 


2, 10, 11, 12, 13, 17, 21, 31, 42, 67, 68, 73, 82, 84, 
86, 87, 89, 93, 103, 113, 115 


2, 17, 42, 82, 84, 86, 103, 113 
2, 11, 17, 38, 42, 82, 84, 86, 87, 113 

2, 17, 42, 82, 84, 86, 87, 103, 113 

2, 9, 11, 13, 17, 68, 73, 82, 84, 86, 87, 89, 103, 113 





'Elvanol (42), Fedcol (45), Gelvatol (94), Halimark (98), Lemol (9), 
Peerco (78), Pliastic (77), Polybond (86), Resiflex (48), Resyn 
(73), Syn-tite (67), Upaco (103), Vinol (33) 

Bakelite (22), Bostik (21), Cascorez (26), CD Cement (31), Certus 
(70), Compo (35), Darex (39), Dennis (38), Elvacet (42), Federez 
(45), Flexbond (33), Gelva (94), Hallmark (98), Hewhold (59), 
Inceloid (12), Kotol (75), Lauxite (71), Lemac (9), Miracle (69), 
Peerco (78), Plastibond (54), Plastite (3), Pliastic (77), Polybond 
(86), Polyco (11), Resiwood (48), Resyn (73), Rez-N-Glue (93), 
Syn-tite (67), Synvac (96), Upaco (103), U-Sement (106), Vinac (33), 
Vinylgrip (4), Vinylite (22), 3 M (68) 

Anodex (5), Bostik (21), Compo (35), CD Cement (31), Dennis (38), 
Peerco (78), Plastite (3), Polybond (86), Polyco (11), Resyn (73), 
Upaco (103), Vinylgrip (4) 

Dennis (38), Miracle (69), Polybond (86), Polyco (11), Resyn (73), 
Saran (41), Upaco (103), Vinylgrip (4), 3 M (68) 

Bakelite (22), Bostik (21), Compo (35), Dennis (38), Plastibond (54), 
Plastite (3), Pliastic (77), Polybond (86), Polyco (11), Resyn (73), 
Synco (96), Tygobond (107), Upaco (103), U-Sement (106), Vinyl- 
grip (4), Vinylite (22), Zerok (19), 3 M (68) 

Alvar (94), Bostik (21), Compo (35), Plastibond (54), Polybond (86), 
U-Sement (106) 

Bakelite (22), Butacite (42), Dennis (38), Vinylite (22) 


a.| Bakelite (22) 


4, 5, 9, 11, 13, 14, 15, 17, 25, 33, 42, 45, 48, 52, 
67, 73, 77, 78, 82, 84, 86, 94, 98, 99, 103, 111, 
112, 113 

2, 3, 4, 7, 9, 11, 12, 13, 14, 15, 17, 21, 22, 25, 26, 
31, 33, 35, 38, 39, 42, 45, 46, 48, 52, 54, 55, 59, 
67, 68, 69, 70, 71, 73, 74, 75, 77, 78, 82, 84, 86, 
87, 90, 93, 94, 96, 97, 98, 99, 103, 106, 112, 113 


3, 4, 5, 11, 13, 14, 17, 21, 22, 31, 35, 38, 46, 52, 
67, 73, 77, 78, 82, 84, 86, 87, 90, 93, 103, 113 


4, 11, 13, 14, 17, 38, 41, 52, 67, 68, 69, 73, 82, 84, 
86, 87, 90, 93, 103, 113 

3, 4, 11, 13, 14, 15, 17, 19, 21, 22, 25, 31, 35, 38, 
46, 48, 52, 54, 67, 68, 73, 75, 77, 82, 84, 86, 87, 
90, 93, 96, 103, 106, 107, 112, 113 


14, 17, 21, 22, 35, 42, 52, 54, 67, 71, 73, 75, 82, 84, 
86, 87, 93, 94, 113 

4, 22, 38, 42, 52, 67, 82, 87, 90, 93, 113 

, 





Bunarex (79), Cumar (23), Loxite (115), Nevindene (76), Nevillac (76), 
Neville (76), Nuba (76), Paradene (76), Picco (79), Piccoumaron 
(79), Piccovar (79), Resyn (73), Upaco (103) 

Nebony (76), Neville (76), Piccopale (79) 

Barrett (29), Loxite (115), Piccolyte (79), Schenectady (92) 


4, 13, 14, 15, 17, 23, 25, 48, 56, 73, 76, 79, 82, 103, 
113, 115 


19, 56, 76, 79, 82 
23, 56, 79, 82, 92, 115 





Loxite (115), Pliastic (77), Polybond (86), Resyn(73), Upaco (103) 


14, 15, 48, 67, 73, 77, 84, 86, 87, 103, 112, 113,115 





Catalin (29), Inceloid (12), Koppers (61), Piccolastic (79), Polyco 
11), Polyweld (10), Rez-N-Glue (93), Ubatex (102), Upaco (103) 


4, 10, 11, 12, 13, 15, 25, 29, 41, 48, 56, 61, 67, 71, 
73, 79, 84, 87, 90, 93, 102, 103, 113 





Aroplaz (104), G-E Glyptal (50), Miracle (69), Resyn (73), Upaco 
(103), 3 M (68) 
Polybond (86), Resyn (73), Upaco (103) 


4, 13, 17, 48, 50, 67, 68, 69, 73, 90, 103, 104, 113 


17, 21, 48, 67, 73, 82, 85, 86, 87, 103 





Darex (39), Peerco (78), Resimelt (77), Resyn (73), Upaco (103) 


13, 14, 15, 39, 48, 67, 71, 73, 75, 77, 78, 87, 103 





Acme (1), Amberlite (89), Amres (8), Arofene (104), Aroflint (104), 
Bakelite (22), Cascophen (26), Catalin (29), Cosmalite (33), 
Durez (43), Durite (26), Heresite (58), Lauxite (71), Loxite (115), 
Marblette (65), Nobellac (88), Peerco (78), Plaskon (23), Plyophen 
(88), Schenectady (92), Synco (96), Synvaren (56), Synvarite (100), 
Tego (89), Upaco (103), Valite (108), Varcum (110) 


4, 13, 17, 22, 23, 26, 29, 43, 48, 56, 64, 65, 71, 75, 
78, 80, 84, 88, 89, 90, 96, 103, 108, 113, 115 

1,4, 13, 17, 22, 23, 26, 29, 43, 48, 50, 56, 64, 65, 71, 75, 
78, 80, 84, 88, 89, 90, 92, 96, 103, 104, 108, 113, 115 

1, 4, 8, 13, 14, 17, 22, 23, 26, 29, 33, 43, 48, 50, 
56, 58, 64, 65, 71, 74, 75, 78, 80, 84, 88, 89, 90, 
92, 96, 100, 103, 104, 108, 110, 113, 115. 





Bakelite (22), Bostik (21), Compo (35), Cycleweld (37), Dennis (38), 
Durite (26), Lauxite (71), Loxite (115), Metlbond (72), Permabond 
(84), Plastilock (52), Pliobond (53), Polybond (86), Polygrip (53), 


4, 35, 38, 53, 62, 72, 73, 82, 84, 90, 96 

37, 53, 72, 82, 84 

14, 17, 21, 22, 32, 37, 52, 53, 68, 71, 72, 75, 82, 84, 
86, 100, 103, 113, 115 





Redux (32), Resyn (73), Upaco (103), 3 M (68) 
. | Bostik (21), Compo (35), Cycleweld (37), Plycozite (105), Redux (32) 


4, 17, 21, 32, 35, 37, 50, 82, 105 








Cycleweld (37), Schenectady (92) 





37, 82, 92 





4 Code for solvents: A = Alcohols; 
HA = Aliphatic hydrocarbons; 
© Code for rating: E = Excellent; 


Cl = Chlorinated hydrocarbons; 
K = Ketones; 
G = Good; 


M = Moderate; F = Fair; 


Adhesives Chart 


E = Fatty acid esters; 


H = Aromatic hydrocarbons; 


W = Water (solution or emulsion). 


P = Poo. 








RESISTANCE | EFFECTIVENESS ‘or 
RATING © BOND WITH: 





TYPE OF ADHESIVE 


BONDING 
CLASSI- 

FICATION® 

SOLVENTS” 


Textiles 
Ceramics 





x 
a 
) 
o 


Resorcinol-formaldehyde 


= 8 ©] Water 
 &] Solvents 
= 6] Heat 

™ wl Cold 

tt] Fungus 
= &l Wood 

~ ‘Ul Metals 

™ &] Rubber 
U0 0! Glass 

™ wl] Leather 


= 
wR 
m 
oO 











1c] 


Resorcinol-phenol- 
formaldehyde 


RESORCINOL 
RESINS 





Resorcinol-furfural 

Resorcinol polyamide 
Furfuryl alcohol or 

ter furfural-ketone 





>> > 





- + id 
AAAiden x 





Urea-formaldehyde 


= AWOTAWDAZ BW 
> > 

QO BPS 
MPPs 
= FPS Sees i] 
S SESS 
B SPP SF 
SB BPO 
0 UNvVUsviv Vv 
0 VVIOAPm ww 
CT VOR v0 Vv 
O OF OBO 
S See Risin 
QO Slo ws) 

0 ro ta oO 


=z z> 





| 
| 


ml) moles mimlolo 
Holmdel Rel cilia 
res} tes] xslt ems] col ae 
cles) hele eles ool em 
Holme cll chal ellalte 





Urea-furfural-formaldehyde 
8. Urea-resorcinol 

MEL- . Melamine-formaldehyde 
AMINE . Melamine-urea- 
RESINS formaldehyde 
POLY- . Polyester elastomer 
ESTER . Unsaturated polyester 
RESINS 








RESIN ADHESIVES 





SYNTHETIC THERMOSETTING 





>|< <|>/</< 
= 


! 


E, H, K 
e needed 





x 
Zz 
g 








x= 


Silicone 
Epoxy 





Ax) Txt ssw 
BO) Msi BHO 
BO}; Selo vivl'vi'0 
SS) S/n Bolo 
BO; Oslo viv viv 
eo] he) MZ MORO 
mia beat eof tcoM col coli colic?) 
oH oR oll 
milo sa ab 


None needed 


= 
= 








. Polyurethane (isocyanate) 
Asphalt 








Shellac 
Starch and dextrin 




















Gum arabic 
Oleo-resin 
Sodium silicate 
Natural rubber 





MISCEL- 
LANEOUS 
ADHESIVES 








HA, W 








Reclaimed rubber HA, W 


cl, H, W 








Neoprene rubber Cl, E, H, HA, 
K, W 


cl, E, H, K 


RUBBER-BASE 
ADHESIVES 





Butyl rubber H, W 


H 





Butadiene-acrylonitrile cl, H, K, W 
rubber 


cl, H, K 























* Code for bonding classification: SR = Solvent released (from solution or emulsion); F = Fused by heating; V = Vulcanized; 
R = Cured at room temperature (70-80°F.); M = Cured at moderate temperature (150-200°F.); H = Cured at elevated temperature 
(275-310°F.); CR = Chemically reacted. 
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a? + ae 





Amberlite (89), Amres (8), Bakelite (22), Bostik (21), Cascophen 















37. 
38. 
39, 
40. 






41. 
42. 





























54. 



















TRADE NAMES 


MANUF ACTURERS OR SUPPLIERS OF RESINS 
OR ADHESIVES 


(See list on page 792 for key to numbers) 








(26), Catalin (29), CD Cement (31), Durez (43), Durite (26), Lauxite 
(71), Lotol (75), Loxite (115), Penacolite (61), Plyophen (88), 
Resinox (71), Resorsabond (61), Rezoform (84), Schenectady (92), 


Synco (96), Synvaren (100) 


8, 13, 14, 21, 22, 26, 29, 31, 43, 56, 61, 71, 80, 84, 
88, 89, 96, 113, 115 

8, 13, 14, 22, 26, 29, 31, 43, 56, 61, 71, 75, 80, 84, 
88, 89, 92, 96, 100, 113, 115 





Amres (8), Bakelite (22), Cascophen (26), Catalin (29), Durez (43), 
Lauxite (71), Penacolite (61), Resinox (71), Resorsabond (61), 
Synvarite (100) 0 


4, 8, 13, 14, 22, 26, 29, 43, 61, 71, 80, 84, 96, 104, 
105, 113 











. [Dolfinite (40), 3 M 
. | Paisley (77), Polybond (86), Stixso (81) 


Durite (26) 


§ 13, 14, 22, 26, 29, 43, 61, 71, 74, 80, 84, 100, 104, 113 





61 





Atlas (19), Carboline (28), Duralon (107), Durez (43), Fura-Tone 
(60), Resin X (49), Synvar (100), Varcum (110) 


19, 28, 43, 49, 60, 100, 107, 110 
19, 43, 49, 60, 74, 100, 107, 110 
19, 28, 107 





Amres (8), Arodure (104), Bakelite (22), Beckamine (88), Cascamite 
(26), Casco-Resin (26), Catalin (29), Cellument (70), Griptite (4), 
Holdbest (59), Lauxite (71), Permaweld (84), Plaskon (23), Poly- 
bond (86), Residex (77), Synco (96), Synvarite (56), Synvarol 
(100), Uformite (89), Urac (6), Uraform (84), Weldwood (105) 


4, 6, 8, 13, 22, 23, 26, 29, 47, 48, 56, 59, 63, 67, 70, 71, 
74, 77, 80, 84, 86, 88, 89, 96, 97, 103, 104, 105, 113 

4, 6, 8, 13, 22, 23, 26, 29, 48, 56, 59, 63, 70, 71, 74, 77, 
80, 84, 86, 88, 89, 96, 97, 98, 100, 103, 104, 113 





Casco-Resin (26), Plaskon (23), Urac (6) 


NS STI PERE. 2 





Casco-Resin (26), Plaskon (23), Synvarol (100), Uformite (89) 


23, 26, 56, 80, 89, 96,100 











seem 





| __ (23), Plastaloy (19), Selectron (83), Synvar-V (100) 


Lauxite (71), Melmac (6) 6, 71, 80, 113 Pat, 
Lauxite (71), Melurac (6), Uformite (89) 6, 71, 80, 89, 113 
6, 71, 80, 89, 113 ee 
a ou * eres 
Atlac (20), Carboline (28), MR-Resin (30), Paraplex (89), Plaskon 2, 9, 19, 20, 23, 28, 30, 56, 83, 89, 100 





Plastite (3) 


OT Sr 





Alfane (19), Amphesive (19), Araldite (32), Bonding Agent (24), Carbo- 
line (28), Cardolite (60), CD Cement (31), Cycleweld (37), Epibond 
(49), Epiphen (26), Epocast (49), Epon (95), Pylene (86), Resyn (73), 
3 M (68) 

Armoweld (16), Uresive (19) _ 





17, 18, 19, 24, 26, 31, 32, 37, 49, 52, 60, 
73, 82, 86, 95, 113 


16, 19 








Cascola (26), Clair-Coat (91), Dolfinite (40), Indu-Sealz (75), Loxite 
(115), Miracle (69), Polybond (86), Residex (77), 3 M (68) 


4, 12, 17, 25, 26, 40, 48, 67, 68, 69, 73, 75, 77, 86, 
91, 115 





14, 67, 86, 103, 111, 116 _ 





| Adex (45), Bent-Tite (80), Cascola (26), Darex (39), Fedex (45), 
Hallmark (98), Loxite (115), Peerco (78), Polybond (86), Residex 


4, 15, 17, 25, 26, 34, 39, 45, 48, 67, 73, 77, 78, 80, 
86, 98, 99, 103, 112, 115 





| (77), Speedyset (112), Upaco (103) 
Fedrogum (45), Hallmark (98), Polybond (86), Solubic (77), Upaco (103) 


45, 67, 73, 77, 86, 98, 99,103, id 





17, 40, 48, 67, 68 








4, 67, 77, 81, 86 





Adco (4), Adrub (4), Anodex (5), Bondrite (102), Bostik (21), Casco 
(26), Compo (35), Darex (39), Dennis (38), Dolfinite (40), Dutch 
(109), Fedrobond (45), Inceloid (12), Lotol (75), Loxite (115), 
Miracle (69), Peerco (78), Permaweld (84), Plastite (3), Pliastic (77), 
Pliotex (67), Polybond (86), Resyn (73), Rubbagrip (90), Rubbatex 
(90), Triple (14), Upaco (103), Vultex (51), 3 M (68) 


3, 4, 5, 12, 13, 14, 15, 17, 21, 26, 35, 38, 39, 40, 
45, 46, 47, 48, 51, 52, 67, 68, 69, 73, 74, 75, 77, 
78, 84, 86, 90, 91, 97, 102, 103, 109, 113, 115 

3, 4, 13, 14, 15, 21, 35, 38, 39, 40, 45, 46, 48, 51, 52, 68, 
69, 73, 74, 75, 77, 78, 84, 86, 90, 91, 102, 103, 113, 115 





Adflex (4), Bostik (21), Casco (26), Clairbond (91), Cycleweld (37), 
Dispersite (75), Dolfinite (40), Dutch (109), Indu-Sealz (75), 
Loxite (115), Miracle (69), Peerco (78), Permaweld (84), Plastikon 
(52), Plastite (3), Pliastic (77), Pliotex (67), Polybond (86), 
Resyn (73), Rubbatex (90), Upaco (103), 3 M (68) 


3, 4, 13, 14, 17, 21, 26, 37, 40, 48, 52, 67, 68, 69, 73, 75, 
77, 78, 84, 86, 90, 91, 97, 99, 103, 106, 109, 113, 115 

3, 4, 13, 14, 21, 40, 48, 52, 69, 73, 75, 77, 78, 84, 86, 90, 
91, 97, 99, 103, 106, 113, 115 





Adweld (4), Ampkote (19), Anodex (5), Bostik (21), Carboline (28), 
Casco (26), Compo (35), Cycleweld (37), Darex (39), Dennis (38), 
Dutch (109), Fairprene (42), Fedrobond (45), Lotol (75), Loxite 
(115), Miracle (69), Nu-Rub (4), Peerco (78), Permaweld (84), 
Plastite (3), Pliastic (77), Pliobond (53), Pliotex (67), Polybond 
(86), Resyn (73), Rubbagrip (90), Stix (4), Ubagrip (102), Upaco 

103), U-S t (106), 3 M (68) 





3, 4, 5, 13, 14, 17, 19, 21, 25, 26, 28, 35, 37, 38, 39, 42, 
45, 46, 48, 51, 52, 53, 67, 68, 69, 73, 75, 77, 78, 82, 
84, 86, 90, 91, 97, 102, 103, 106, 109, 113, 115 

3, 4, 13, 14, 15, 19, 21, 25, 28, 35, 38, 39, 42, 45, 46, 48, 
52, 53, 67, 68, 69, 73, 75, 77, 78, 82, 84, 86, 90, 91, 
97, 103, 106, 113, 115 





Bostik (21), Dispersite (75), Dutch (109), Inceloid (12), Loxite (115), 
Miracle (69), Permaweld (84), Plastite (3), Pliastic (77), Polybond 
(86), Resyn (73), Upaco (103), 3 M (68) 


3, 4, 12, 13, 14, 17, 21, 48, 52, 68, 69, 73, 75, 77, 82, 84, 
86, 87, 91, 103, 106, 109, 113, 115 

3, 4, 13, 14, 21, 48, 52, 69, 73, 75, 77, 82, 84, 86, 87, 91, 
106, 113 





Anodex (5), Bostik (21), Carboline (28), Compo (35), Dutch (109), 
Loxite (115), Miracle (69), Nitrex (75), Permaweld (84), Plastilock 
(52), Plastite (3), Pliastic (77), Pliobond (53), Pliogrip (53), 
Polybond (86), Polyco (11), Resyn (73), Rubbagrip (90), Tygobond 


3, 4, 5, 11, 13, 14, 17, 21, 28, 35, 48, 51, 52, 53, 67, 68, 
69, 73, 75, 77, 82, 84, 86, 87, 90, 91, 102, 103, 106, 
107, 109, 113, 115 

3, 4, 11, 13, 14, 17, 21, 28, 35, 48, 52, 68, 69, 73, 75, 77, 

82, 84, 86, 87, 90, 91, 102, 103, 106, 113, 115 








(107), Ubabond (102), Upaco (103), 3 M (68) 















b 
Code for solvents: 


© Code for rating: 


Adhesives Chart 


A= Alcohols; Cl = Chlorinated hydrocarbons; 


K = Ket 





HA = Aliphatic hydr rb ; 


G = Good; M = Moderate; F = Fair; 


E = Excellent; 


E = Fatty acid esters; 
W = Water (solution or emulsion). 


H = Aromatic hydrocarbons; 


P = Poor. 
















TYPE OF ADHESIVE 


BONDING 
CLASSI- 
FICATION ®* 


RESISTANCE 
RATING*® 


EFFECTIVENESS® of 
BOND WITH: 





SOLVENTS” 


Textiles 
Ceramics 


I 





Butadiene-styrene rubber 


Cl, H, HA, K, W 


™ | Solvents 
| Fungus 


= | Metals 
© | Rubber 
© | Leather 


1c 
1c] 





Silicone rubber 





Thiokol 





ADHESIVES 


Cyclized rubber 


RUBBER-BASE 





Chlorinated rubber 











62. Blood albumin 





63. Soluble dried blood 





64. Animal glue 


PROTEIN 
ADHESIVES 


MQ QO 
vUl'0 'Ui'0'0 





65. Soybean glue 





66. Zein CR, H 











A, W M 
SR A, W 


EEE 
GGG 


i) VU +DWNOWOv 


iO; = 
uD) UV 


G 
G 











R = Cured at room temperature (70-80°F.); 
(275-310°F.); 


* Code for bonding classification: 


CR = Chemically reacted. 


SR = Solvent released (from solution or emulsion); 
M = Cured at moderate temperature (150-200°F.); 


F = Fused by heating; V = Vulcanized; 
H = Cured at elevated temperature 


LIST OF MANUFACTURERS AND SUPPLIERS* 


. Acme Resin Corp., 1401 Circle Ave., Forest Park, Il. (A) 

. Acryvin Corp. of America, 470 E. 99th St., Brooklyn 36,N.Y. (A) 

. Adhesive Plastite Mastic Co., 114 W. Hubbard St., Chicago 10, 

fl. (RA) 

. Adhesive Products Corp., 1660 Boone Ave., New York 60, N.Y. (RA) 

. American Anode, Div. of The B.F. Goodrich Co., 60 Cherry St., 

Akron 8, Ohio (A) 

. American Cy anamid Co., Plastics and Resins Div., 30 Rocke- 
feller Plaza, New York 20, N.Y. (RA) 

. American Lucoflex Inc., 500 5th Ave., New York 36, N.Y. (A) 

. American-Marietta Co., Adhesive, Resin and Chemical Div., 3400 
13th Ave., S.W., Seattle 4, Wash. (RA) 

. American Monomer Cor., 511 Lancaster St., Leominster, Mass. (R) 

. American Phenolic Com., 1830 S. 54th Ave., Chicago 50, Ill. (A) 

. American Polymer Co., Chem. Div., The Borden Co., 101 Foster 

St., Peabody, Mass. (R) 

. American Products Manufacturing Co., 8127 Oleander St., New 
Orleans 18, La. (A) 

. American Resinous Chemicals Corp., Peabody, Mass. (R) 
Angier Products, Inc., 120 Potter St., Cambridge 42, Mass. (A) 
Arabol Mfg. Co., 110 E. 42nd St., New York 17, N.Y. (A) 

. Armour md Co., 1355 W. 31st St., Chicago 9, Ill. (A) 

. Armstrong Cork Co., Lancaster, Pa. (A) 

. Armstrong Products Co., P.O. Box 1, Warsaw, Ind. (A) 

. Atlas Mineral Products Co., Mertztown, Pa. (A) 

. Adas Powder Co., Wilmington 99, Del. (A) 

. B. B. Chemical Co., 784 Memorial Drive, Cambridge 39, Mass. (A) 

Bakelite Co., Div. of Union Carbide and Carbon Com., 30 E. 

42nd St., New York 17, N.Y. (RA) 

. Barrett Div., Allied Chemical & Dye Corp., 40 Rector St., New 
York 6, N.Y. (RA) 

. Biggs Co., Inc., Carl H., 2255 Barry Ave., Los Angeles 64, 
Calif. (A) 

. Bingham Bros. Co., 406 Pearl St., New York 7, N.Y. (A) 

. Borden Co., Chemical Div., 350 Madison Ave., New York 17, N.Y. 
(RA) 

. Carbide and Carbon Chemicals Co., Div. of Union Carbide and 
Carbon Corp., 30 E. 42nd St., New York 17, N.Y. (RA) 

. Carboline Co., 331 Thomton Ave., St. Louis 19, Mo. (A) 

. Catalin Corp., 1 Park Ave., New York 16, N.Y. (RA) 

. Celanese Corp. of America, Plastics Div., 290 Ferry St, Newark 

5, N.J. (RA) 

. Chemical Development Corp., Danvers, Mass. (A) 


32. Ciba Co., Inc., 627 Greenwich St., New York 14, N.Y. (R) 

33. Colton Chemical Co., 1545 E. 18th St., Cleveland 14, Ohio (R) 

34. Commercial Paste Co., Columbus 8, Ohio (A) 

35. Compo Chemical Co., Inc., 156 Causeway Ct., Boston 14, Mass. (A 

36. Cor Products Sales Co., Chemical Div., 17 Battery Place, New 
York 4, N.Y. (A) 

37. Cycleweld Cement Products Div., Chrysler Corp., 5437 W. 
Jefferson, Trenton, Mich. (A) 

38. Dennis Chemical Co., 2701 Papin St., St. Louis 3, Mo. (A) 

39. Dewey and Almy Chemical Co., 62 Whittemore Ave., Cambridge 
40, Mass. (A) 

40. Dolphin Paint and Vamish Co., Champlain and Locust Sts., 
Toledo 3, Ohio (A) 

41. Dow Chemical Co., The, Midland, Mich. (RA) 

42, E.I. du Pont de Nemours and Co., Inc., Wilmington 98, Del. (RA) 

43. Durez Plastics and Chemicals, Inc., North Tonawanda, N.Y. (RA) 

44, Eastman Chemical Products, Inc., Kingsport, Tenn. (R) 

45. Federal Adhesives Corp., 210 Wythe Ave., Brooklyn 11,N.Y. (A) 

46. Flexible Products Co., Marietta, Ga. (A) 

47. Formica Co., 4614 Spring Grove Ave., Cincinnati 32, Ohio (A) 

48. H.B. Fuller Co., 181 W. Kellogg Blvd., St. Paul 2, Minn. (A) 

49, Furane Plastics Inc., 4516 Brazil St., Los Angeles 39, Calif. (RA) 

50. General Electric Co., Chemical Div., Pittsfield, Mass. (RA) 

51. General Latex and Chemical Corp., 666 Main St., Cambridge 39, 
Mass. (A) 

52. B. F. Goodrich Co., 500 S. Main St., Akron 18, Ohio (RA) 

53. Goodyear Tire and Rubber Co., Chemical Div., Akron 16, Ohio (A) 

54. Gordon-Lacey Chemical Products Co., 57-02 48th St., Maspeth, 
Long Island, N.Y. (A) 

55. Griffin Chemical Co., 1000 16th St., San Francisco 7, Calif. (R) 

56. Harwick Standard Chemical Co., 60 S. Seiberling St., Akron 5, 
Ohio (A) 

57. Hercules Powder Co., Wilmington 99, Del. (R) 

58. Heresite & Chemical Co., Manitowoc, Wis. (RA) 

59. C.B. Hewitt and Bros., Inc., 23 Greene St., New York 13, N.Y. (A) 

60. Irvington Vamish ad Insulator Div., Minnesota Mining and Manu- 
facturing Co., 17 Argyle Terrace, Irvington 11, N.J. (A) 

61. Koppers Co., Inc., Chemical Div., Pittsburgh 19, Pa. (RA) 

62. Lebec Chemical Corp., 14066 S. Garfield Ave., Paramount, 
Calif. (A) 

63. Le Page’s Inc., 40 Swanson St., Gloucester, Mass. (A) 

64. Loven Chemical of Califomia, 224 S. Pine St., Newhall, 
Calif. (RA) 
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TRADE NAMES 


MANUFACTURERS OR SUPPLIERS OF RESINS 
OR ADHESIVES 


(See list below for key to numbers) 





7 se al 


Tt Adprene (4), Anodox (5), Bostik (21), Casco (26), Clairbond (91), 
Cycleweld (37), Dutch (109), Fedrobond (45), Kralastic (75), 
Loxite (115), Miracle (69), Permaweld (84), Plastite (3), Pliastic 
(77), Pliogrip (53), Pliotex (67), Polybond (86), Polyco (11), 
Resyn (73), Rubbatex (90), Ubapol (102), Upaco (103), 3 M (68) 


3, 4, 5, 11, 13, 14, 17, 21, 25, 26, 37, 45, 46, 48, 
51, 52, 53, 67, 68, 69, 73, 75, 77, 82, 84, 86, 87, 
90, 91, 99, 102, 103, 106, 109, 112, 113, 115 











= Polybond (86) 50, 82, 86 
> Casco (26), Permaweld (84), Polybond (86), Thioment (19), 3 M (68) | 19, 21, 26, 68, 84, 86, 91 
a 17, 19, 21, 68, 84, 86, 91 





> ~ EB <. [Bostik (21), Permaweld (84), Pliastic (77), Polybond (86), Reanite 
_ (107), Vulcalock (52) 


4, 13, 14, 21, 52, 77, 82, 84, 86, 87, 102, 103, 107, 
113 





Bostik (21), Carboline (28), CD Cement (31), Miracle (69), Perma- 
weld (84), Plastite (3), Pliastic (77), Polybond (86), Upaco (103), 
Zerok (19), 3 M (68) 


3, 4, 13, 14, 17, 19, 21, 28, 31, 52, 67, 68, 69, 77, 
82, 84, 86, 87, 97, 102, 103, 113 





‘T j . TAM (8), Casco (26), Fedco (45), Lauxein (71), Lotol (75), Miracle 
(69), Monite (70), Paisley (77), Peerco (78), Perfection (80), 


4, 8, 15, 17, 25, 26, 34, 45, 47, 48, 56, 59, 67, 69, 
70, 71, 73, 74, 77, 78, 80, 84, 86, 96, 97, 99, 103 


Permaweld (84), Polybond (86), Upaco (103) 





Hallmark (98), Peerco (78) 


16, 78, 96, 98 
16 





3, | A-M (8), Hallmark (98), Peerco (78) 


8, 16, 78, 98, 114 
8, 16, 114 





(78), Polybond (86), Stixo (48), Upaco (103) 


(Fedroflex (45), Hallmark (98), Layton (77), Paisley (77), Peerco 


15, 16, 25, 34, 45, 48, 59, 67, 73, 77, 78, 84, 86, 
97, 98, 99, 103, 112 





bond (86), Upaco (103) 


~ EB ¢s, [AM (8), Casco (26), Lauxein (71), Monite (70), Plyacien (88), Poly- 


8, 26, 70, 71, 86, 103 





ian . | Argo (36), Paisley (77), Polybond (86), Upaco (103) 





36, 77, 86 
25, 36, 77, 86, 103 








A = Alcohols; 
K = Ketones; 


G = Good; 


ed > Code for solvents: 
Aliphatic hydrocarbons; 


“ Code for rating: E = Excellent; 


Cl = Chlorinated hydrocarbons; 
W = Water (solution or emulsion). 


M = Moderate; 


F = 


E = Fatty acid esters; H = Aromatic hydrocarbons; 


F air; P = Poor, 


LIST OF MANUFACTURERS AND SUPPLIERS* (Continued) 


Resinous Products Div., Rohm and Haas Co., 222 W. Washington 
Sq., Philadelphia 5, Pa. (RA) 

Rubba, Inc., 1015 E. 173rd St., New York 60, N.Y. (A) 

St. Clair Rubber Co., 440 E. Jefferson Ave., Detroit 26, Mich. (A) 
Schenectady Varnish Co., Inc., P.O. Box 1046, Schenectady 1, 


Sch wartz Chemical Co., Inc., 326 W. 70th St., New York 23, N.Y.(A) 
Shawinigan Products Corp., 350 Fifth Ave., New York 1, N.Y. (RA) 
Shell Chemical Corp., 50 W. 50th St., New York 20, N.Y. (R) 
Snyder Chemical Corp., Bethel, Conn. (RA) 

So-Lo Works, Inc., Loveland, Ohio (A) 

Stein-Hall and Co., Inc., 285 Madison Ave., New York 17,N.Y. (A) 
Swift and Co., 4115 Packers Ave., Chicago 9, [ll. (A) 

Synvar Corp., 415 E. Front St., Wilmington 99, Del. (RA) 


55. Marblette Corp., 37-21 Thirtieth St., Long Island City 1, N.Y. (RA) 89. 
. Marbon Corp., 1926 W. 10th Ave., Gary, Ind. (A) 
(A 57. Midland Adhesive and Chemical Corp., 2600 Goodrich Ave., 90. 
ew Detroit 20, Mich. (A) 91. 
. Minnesota Mining and Mfg. Co., Adhesives and Coatings Div., 92. 
411 Piquette Ave., Detroit 2, Mich. (A) N.Y. (A) 
. Miracle Adhesives Corp., 214 E. 53rd St., New York 22, N.Y. (A) 93. 
. Monite Waterproof Glue Co., Minneapolis, Minn. (A) 94. 
e 71, Monsanto Chemical Co., Plastics Div., Springfield 2, Mass.; 95. 
Western Div., 911 Western Ave., Seattle 4, Wash. (RA) 96. 
72. Narmco Resins and Coatings Co., 600 Victoria St., Costa Mesa, 97. 
Calif. (A) 98. 
73. National Adhesives Div., National Starch Products Co., 270 99. 
) Madison Ave., New York 16, N.Y. (A) 100. 
A) . National Casein Co., 601 W. 80th St., Chicago 20, Il. (RA) 101. 


5. Naugatuck Chemical Div., U.S. Rubber Co., Elm St., Naugatuck, 
Conn. (RA) 
. Neville Chemical Co., Neville Island, Pittsburgh 25, Pa. (R) 
7, Paisley Products Inc., 1770 Canalport Ave., Chicago 16, Dl. (A) 
78. Peerless Adhesives Co., 1125 W. Lake St., Chicago 7, Dl. (A) 
[A Pennsy! vania Industrial Chemical Corp., Clairton, Pa. (R) 
Perkins Glue Co., Lansdale, Pa. (RA) 
’ — — Quartz Co., Independence Square, Philadelphia 6, 
a. (RA) 
Pierce and Stevens, Inc., 710 Ohio St., Buffalo 3, N.Y. (A) 
\ Pittsburgh Plate Glass Co., Paint Div., Milwaukee 1, Wis. (RA) 


192. 


103. 
104. 


105. 
106. 
107. 
108. 
109. 
110. 


Tennessee Eastman Co., Kingsport, Tenn. (R) 

Union Bay State Chemical Co., 491 Main St., Cambridge 42, 
Mass. (A) 

Union Paste Co., 1605 Hyde Park Ave., Hyde Park 36, Mass. (A) 
U. S. Industrial Chemicals, Inc., 60 E. 42nd St., New York 17, 
N.Y. (RA) 

U.S. Plywood Com., 55 W. 44th St., New York 18, N.Y. (RA) 
U.S. Rubber Co., Rockefeller Center, New York 20, N.Y. (RA) 
U.S. Stoneware Co., 100 Brimfield Rd., Akron 9, Ohio (A) 
Valite Corp., 726 Whitney Bldg., New Orleans 12, La. (RA) 

Van Cleef Bros. Inc., 7800 Woodl awn Ave., Chicago 19, Il. (A) 
Varcum Chemical Corp., Packard Road, Niagara Falls, N.Y. (RA) 


111. G.A. Wharry and Co., Inc., 95 Broad St., New York 4, N.Y. (A) 

112, Williamson Adhesives, Inc., 8220 Kimball Ave., Skokie, Dl. (A) 

113. Wilross Products Co., 20 Fourth Ave., Hawthome, N.J. (A) 

114. Wilson and Co., Inc., 4100 S. Ashland St., Chicago 9, Ill. (A) 

115. Xylos Rubber Co., Div. of The Firestone Tire and Rubber Co., 
Akron 1, Ohio (A) 

116. Wm. Zinsser and Co., Inc., 516 W. 59th St., New York 19, N.Y. (A) 


Polymer Chemical Co., 5920 Carthage Ave., Cincinnati 12, Ohio (A) 
Polymer Corp. of Pa., 126 N. 5th St., Reading, Pa. (A) 

. Polymer Industries Inc., 1108 30th Ave., Astoria, N.Y. (A) 

7, Pyroxylin Products and Chemicals Co., Inc., 4851 S. St. Louis 
Ave., Chicago 32, Ill.; Paoli, Pa. (A) 

- Reichhold Chemicals, Inc., 525 N. Broadway, White Plains, 
N.Y.; 237 Motor Ave., Azusa, Calif. (RA) 


* This list includes sources of bonding materials for compounding adhesives, indicated by (R), and sources of adhesive compositions 
Prepered from the bonding materials, indicated by (A). The adhesives described on this chart are those formulated primarily with one type of 
plastic base. Many commercial adhesives are made up of complex mixtures of different resins in order to attain a combination of properties 
not found in @ single type of base. The manufacturers of adhesives should be consulted before making « choice of material. 


Adhesives Chart 








TYPE OF PLASTIC BASE* 


TRADE NAMES OF RESINS OR COATINGS 


—$$——__ 


MANUFACTURERS OR 
SUPPLIERS OF RESins 
OR COATINGS 
(See list on page 798 
for key to numbers ) 





1. Acrylate and methacrylate resins 


2. Alkyd resins (phthalic anhydride- 
polyhydric alcohol-oil combinations) 


Coatings Chart 


3. Allyl starch resin 
Asphalts 


Cellulose acetate 


Cellulose acetate butyrate 
Cellulose, carboxymethyl 
Cellulose, ethyl 
Cellulose, hydroxyethyl 
Cellulose nitrate 


Chlorinated paraffins 
Chlorinated rubber 


Coumarone resins 


Cyclized rubber 
Epoxy resins (epichlorohydrin 
bisphenol resins) 


‘*Ester-type’’ resins — oil reactive 
(bicycloheptane dicarboxylic acid, and 
related esters with drying oils) 
Ethylene resins (polyethylene) 
Fluoroethylene resins 


Furan resins 


Hydrocarbon resins (derived from 
petroleum) 


Isobutylene resins 
Ketone resins 


Maleic resins 


Melamine resins 


25. Natural resins (copal, damar, 
kauri, etc.) 





Acryloid (97),Acrylon (10), Butacryl (11), Dennis (36), 
Dermine (11), Lucite (42), Nopco (86), Nubeloid (57), 
Polyco (11), Polycryl (11), Polysize (11), Prufcoat 
(94), Rhoplex (97), Stanley (106), Syntex (69), Ubatol 
(114), 3 M (79) 

Alkydol (3), Alkymol (123), Amaflat (5), Amalite (5), 
Amavar (5), Amberlac (97), Amberol (97), Arochem 
(115), Aroplaz (115), Beckosol (96), Carbasol (87), 
Cellolyn (64), Crown (35), Duraplex (97), Durez (43), 
Dyal (103), Essar (107), Falkyd (49), FCD (53), 
Glyptal (55), Kotal (82), Mirasol (87), Paraplex (97), 
Petrex (64), Plaskon (18), Rezyl (8), Schenectady 
(98), Stanley (106), Syntex (69), Wallkyd (96) 

Arochem (115), Aroflint (115) 

Atlastic (15), Nebony (83), Pioneer (124), Resilon (116), 
Resinex (63), Transphalt (88), Witcote (124), 3 M (79) 

Arochem (115), Aroflint (115), Aroplaz (115), CD (28), 
Dyal (103), Syntex (69) 


Stanley (106), Syntex (69) 

Carbose (126), Hercules CMC (64), Sodium CMC (42) 
Ethocel (40), Rez-N-Lac (100), Syntex (69) 
Cellosize (24) 


CD (28), Dennis (36), Stanley (106), Syntex (69) 


Chlorafin (64), Chlorowax (39), CP (66), Halowax (17) 

Carboline (25), Dennis (36), Line-Tite (92), Micoprene 
(78), Para-Stonetex (113), Paratex (113), Parlon (64), 
Prufcoat (94), Resimene (80), Stanley (106), Syntex 
(69), Zerok (15), 3 M (79) 

Cumar (18), Durez (43), Neville R (83), Nevindene (83), 
Nuba (83), Paradene (83), Piccoumaron (88), Piccovar 
(88), Syntex (69) 

Pliolite NR (59), Tygon (116) 

Amercoat (4), Araldite (30), Bakelite (17), Beckosol (96), 
Carboline (25), Cardolite (68), CD (28), Dennis (36), 
Devran (37), Dyphenite (103), Epi-Kote (54), Epi-Rez 
(69), Epi-Tex (69), Epi-Var (69), Epon (102), Essar 
(107), Flowmaster (19), Lithgow (74), Mirasol (87), 
Napon (15), Nepoxide (15), Nu-Pon (57), Schenectady 
(98), Speedrex (113), Stanley (106), Synco (104), 3M(79) 

Essar (107), Stanley (106) 


Alathon (42), Arochem (115), Bakelite (17), Cosmolite 
(63) 
Bakelite (17), Kel-F (70), Teflon (42) 


Alkaloy (15), Carboline (25), Duralon (116), Durez (43), 
Dyphene (103), Fura-Tone (68), Jet-Kote (54), 
Piccolastic (88), Piccoumaron (88), Resin X (54), 
Resistojet (54), Super-Beckacite (96) 

Amercoat (4), Arochem (115), Aroplax (115), Aropol (115), 
Atlastic (15), Essar (107), Nebony (83), Neville (83), 
Piccopale (88), Velsicol (119), 3 M (79) 


Vistanex (48) 


Amberol (97), Aquamer (11), Arochem (115), Aroflint 
(115), Aroplaz (115), Beckacite (96), Carbasol (87), 
Cellolyn (64), Crown (35), Dwez (43), Dyal (103), 
Dymal (103), Essar (107), FCD (53), Falkote (49), 
Krumbhaar (73), Lewisol (64), Mirasol (87), Pentalyn 
(64), Plaskon (18), Schenectady (98), Stanley (106), 
Synaryl (3), Syntex (69), Synvar V (108), Teglack (8) 

Arochem (115), Aroplaz (115), Dymal (103), Melmac (8), 
Plaskon (18), Resimene (8C), Stanley (106), Super- 
Beckamine (96), Synvarol (108), Uformite (97) 

Kopol (96), Schenectady (98), Stanley (106) 





1, 10, 11, 12, 13, 14, 29, 36, 
42, 57, 60, 69, 79, 84, 86, 
90, 93, 94, 95, 97, 105, 
106, 114 


3, 5, 8, 14, 18, 34, 35, 43, 49, 
53, 55, 57, 64, 69, 78, 82, 
87, 90, 96, 97, 98, 103, 106, 
107, 115, 121, 123, 125 


56, 57, 90, 115 

2, 12, 15, 57, 60, 63, 79, 88, 
116, 124 

2, 7, 12, 14, 21, 27, 28, 29, 42, 
44, 57, 64, 69, 78, 80, 84, 
90, 93, 95, 103, 109, 115 

14, 21, 29, 44, 57, 60, 69, 84, 
90, 93, 95, 106, 109 

42, 64, 90, 93, 126 


12, 14, 29, 40, 60, 64, 69, 84, 
90, 93, 95, 100 
24, 29, 84, 90, 93 


8, 12, 14, 23, 28, 29, 36, 42, 
57, 60, 64, 69, 80, 84, 90, 
93, 95, 106, 109 

17, 39, 57, 60, 64, 66, 90, 93 

2, 15, 25, 36, 57, 60, 64, 69, 
78, 79, 80, 90, 92, 93, 94, 
95, 106, 113, 114 


12, 18, 43, 57, 60, 63, 69, 83, 
88, 90, 93, 95 


57, 59, 90, 93, 95 

4, 15, 17, 19, 25, 28, 29, 30, 
33, 36, 37, 54, 57, 60, 68, 
69, 74, 78, 79, 84, 87, 90, 
96, 97, 98, 102, 103, 104, 
106, 107, 113 


90, 106, 107 


17, 42, 63, 90, 95, 115 
17, 42, 70 


15, 25, 43, 54, 61, 63, 68, 88, 
96, 103, 116 


4, 15, 57, 63, 79, 83, 88, 90, 
93, 107, 115, 119 


48, 90, 93, 95 
29, 73, 84, 90 


3, 8, 11, 18, 29, 34, 35, 42, 
43, 49, 53, 57, 60, 63, 64, 
67, 69, 73, 84, 87, 90, 95, 
96, 97, 98, 103, 106, 107, 
108, 115, 121 


8, 18, 29, 57, 60, 63, 80, 84, 
90, 95, 96, 97, 98, 103, 
106, 108 

31, 53, 57, 67, 95, 96, 98, 
106 





A= Alcohol 


E = Esters; F = Furan; 





* Code for solvents: 


I= Aliphatic hydrocarbons; K = Ketones; 


C = Chiori 


2 hetenaadt> 
y 


N = Nitrohydrocarbons; W = Water emulsions. 


G = Glycols; 


H = Aromatic hydrocarbons; 
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DRYING 
CLASSIFE 
CATION” 


SOLVENTS 
OR 


DISPERSING 
AGENTS* 


RESISTANCE 
RATING* 


SUITABILITY FOR USE 
IN COATING * 





Plastics 


TYPICAL USES OF COATINGS 
MADE FROM PLASTIC BASE 
INDICATED ON OPPOSITE PAGE 





A, B, F 


E, H, K, W 


Cc, E, H, K, N, W 
H, I 


E, K, N, W 


Cc, E, H, K, N 





GGEPEM 
*Poor to concen- 
trated acids 


PGGGG 


E E E G GtE 
*With stabilizer 
EEEEEE 


EEEEEE 





© | Leather 
© | Ceramics 
© | Concrete 


y 
8 
= 
G 


o 


i-b 


& 





Electrical coatings, fabric treatment, leather fin- 
ishing, metal and paper coatings 


Automotive finishes, collapsible tube coatings, 
electrical insulation, emulsion paints, floor 
coverings, interior and exterior enamels, house- 
hold and industrial coatings, metal decorative 
finishes, printing ink, rubber, water paints 


Overprint varnishes, wood sealer 

Packaging, pipe coatings, roofing, sealers, sound 
deadeners, undercoatings for autos 

High gloss paper, oil-and grease-resistant papers, 
wire and wood coatings 


Airplane dope, strippable coatings, gel lacquer, 
cable lacquer 

Fabric finishing, warp sizing, grease-proofing, 
thickener 

Masking agent, metal strip coating, sizing, 
packaging 

Color binding agent on fabrics, emulsion stabili- 
zer in latex paints, fabric finishing, warp sizing 

Artificial leather, furniture coating, decorative 


coatings 


Flameproofing of textiles, paints, printing inks 
Flame retardant coating, corrosion-resistant metal 
coatings, inks, soap wrap coatings 


Anti-corrosive finishes, bronzing liquids, con- 
crete coatings, floor coverings, marine finishes, 
printing inks, rubber compounds 

Concrete enamel, corrosion resistant paint 

Can coatings, collapsible tube coatings, corrosion- 
resistant coatings, drum linings, floor varnishes, 
primers, marine finishes, inks 


Durable paper for packaging, electrical insulation, 
ethyl cellulose lacquers, overprint, shade cloth 


Electrical insulation, food packaging 


Drum and tank linings, wire coatings, electrical 
and corrosion-resistant coatings 
Coatings for wood, concrete, and metal tanks 


Air-dry and baking ls, ariti-c ive fin- 
ishes, bronzing liquids, concrete coatings, 
floor and trim varnishes, marine finishes, pipe 
coatings, waterproof coatings 

See waxes, micro-c: "ine 

Additive to improv- ~ion of vinyl and 
phenolic coatings 

Floor coverings, furniture lacquers, label coat- 
ings, oil cloth, printing inks, tin lithographing 





Automotive coatings, can coatings, refrigerators, 
textile and leather finishing 


Electrical insulation, floor wax, lacquers, 
varnishes 








b 
Code for drying classification: 


© Code for rating: 


E = Excellent; 


Coatings Chart 


A= 


Air drying; 
G = Good; 


F = Force drying 120-150°F. 


F = Fair; P = Poor 








TYPE OF PLASTIC BASE“ 


TRADE NAMES OF RESINS OR COATINGS 


ee , 


MANUFACTURERS 0 
SUPPLIERS OF RESING 
OR COATINGS 
(See list on page 799 
for key to numbers ) 





Oleo-resinous materials (combinations 
of oils, and natural and synthetic resins) 


Phenol-formaldehyde modified and 
drying oil combinations (including 


ldehwd, 
yae 


resins end ‘alkylated phenol resins 





Phenol-formaldehyde pure resins 
(spirit-soluble, ‘‘heat-reactive’’ 
types) 


Polyamide resins (nylon) 
Polyester resins 
Polyethylene glycols 
Rubbers, synthetic 
a. Polychloroprenes 
b. Butadiene-styrene 
- Butadiene-acrylonitrile 
Isoprene-isobut ylene 
Isoprene-st yrene 
Polysulfide 
» Polyacrylic 
Shellac 


Silicone resins 


Silicone-alkyd resins 


Silicone-phenolic 
Silicone rubber 


Styrene resins (polystyrene) 


Styrene-butadiene resins 


Styrenated alkyd 


Styrenated drying oils 


Terpene resins 


Terpene-phenolics 


Urea-formaldehyde resins and 
oil-resin combinations 





Alkydol (3), Amalite (5), Amavar (5), Amberlac (97), 
Aroplaz (115), Beckosol (96), Crown (35), Duraplex (97), 
Durez (43), Dyal (103), Essar (107), Falkyd (49), 
Miravar (87), Plaskon (18), Resimene (80), Rezy! (8), 
Schenectady (98), Stanley (106), Syntex (69), 

Synvaren (108) 

Acikote (116), Alkydol (3), Amalite (5), Amavar (5), 
Amberol (97), Arochem (115), Aroplaz (115), Arof 
(115), Bakelite (17), Beckacite (96), Beckopol (96), 
Cardolite (68), Crown (35), Durez (43), Dyphenite (103), 
FCD (53), Heresite (65), Hydrophen (96), Korez (15), 
Krumbhaar (73), Nevillac (83), Nobellac (96), Pentalyn 
(64), Plaskon (18), Schenectady (98), Stanley (106), 
Synaryl (3), Syncoat (104), Syntex (69), Synvarite (108), 
Varcum (118) 

Amberol (97), A it (4), Arochem (115), Arofene (115), 

(17), Carbasol (87), Carboline (25), Cosmalite 
(32), Durez (43), Durite (26), Dyphene (103), FCD (53), 
Heresite (65), Krumbhaar (73), Lithgow (74), Marblette 
(76), Mirasol (87), Nobellon (96), P.Q.L. (82), Prufcoat 
(94), Resi (80), Sch tady (98), Stanley (106), 
Super-Beckacite (96), Synco (104), Syntex (69), 
Synvarite (108), Varcum (118) 

Aroplaz (115), Essar (107), Schenectady (98) 











Rekelit 








Atlac (16), Bakelite (17), Carboline (25), FCD (53), 
Glidpol (57), Marco (27), Paraplex (97), Plaskon (18), 
Polylite (96), Schenectady (98), Vibrin (82) 

Carbowax (24) 


Acrylon (10), Ameran (6), Baytex (114), Butacryl (11), 
Butaprene (51), Carboline (25), Chemigum (59), Dennis 
(36), Herecro! (65), Hycar (58), Kralastic (82), Lotol 
(82), Marbon (77), Neelium (15), Neobon (15), Neoprene 
(42), Nitrex (82), Norvan (117), Paracril (82), Polyco 
(11), Rhoplex (97), Thiokol (111), Thioment (15), 

3 M (79) 


Crown (35), Cosmolite (63) 


Amercoat (4), Nubelon (57), Prufcoat (94), Sicon (78), 
DC Silicone Resins (41), G-E Silicone (55), Stanley 
(106), Super-Por-Seal (113), Syntex (69) 

Dow Corning (41), FCD (53), Nubelon (57), Plaskon (18), 
Schenectady (98), Sicon (78), Stanley (106), Syntex (69) 

Dow Corning (41) 

Silastic (41) 


Arochem (115), Arofene (115), Bakelite (17), Calvoseal 
(74), CD (28), Loxite (51), Lustrex (80), Marbon (77), 
Nopco (86), Norvan (117), Piccolastic (88), Pliolite 
(59), Plio-Tuf (59), Polyco (11), Polysize (11), Prufcoat 
(94), PS-Resin (40), Resinex (63), Rez-N-Lac (100), 
Stanley (106), Syntex (69), Ubatol (114), Wallpol (96) 

Carboline (25), Darex (38), Kralastic (82), Lotol (82). 
Marbon (77), Pliolite (59), Polyco (11), Prufcoat (94), 
Zerok (15) 

Amapol (5), Arochem (115), Aropol (115), Bakelite (17), 
Crown (35), Cycopol (8), Dennis (36), Dyal (103), FCD 
(53), F rite (122), Resi (80), Schenectady (98), 
Stanley (106), Styresol (96), Styretex (69), Syntex (69), 
3 M (79) 

Amapol (5), Aroflat (115), Aroplaz (115) 

Indu-sealz (82), Marbon (77), Piccolyte (88), 
Schenectady (98) 

Amalite (5), Amavar (5), Aroflat (115), Aroplaz (115), 
Crown (35), Durez (43), Schenectady (98), Super- 
Beckacite (96), Varcum (118) 

Amerite (13), Arodure (115), Aroplaz (115), Beckamine 
(96), Beetle (8), Plaskon (18), Resimene (80), 
Stanley (106), Syn-U-Tex (69), Synvarol (108), 
Uformite (97) 











, ee ee) 

3, 5, 8, 11, 17, 18, 35, 43, 49, 
53, 57, 60, 63, 67, 69, Tl, 80, 
85, 87, 90, 91, 96, 97, 98, 103, 
aa 107, 108, 112, 11s, 118, 


3, 5, 15, 17, 18, 34, 35, 43, 53, 
55, 57, 60, 63, 64, 65, 68, 69 
73, 83, 90, 96, 97, 98, 103, 
104, 106, 107, 108, 115, 116, 
118, 121, 125 


4, 17, 18, 25, 29, 32, 34, 43, 53, 
55, 57, 60, 63, 65, 69, 73, 74, 
76, 78, 80, 84, 87, 90, 94, 96, 
97, 98, 103, 104, 106, 108, 
115, 118 


29, 42, 56, 57, 62, 84, 90, 95, 
107, 115 

10, 11, 16, 17, 18, 25, 27, 53, 
55, 57, 82, 90, 96, 97, 98 


24 


a. 6, 13, 15, 25, 36, 42, 52, 57, 
79, 90, 93, 114, 117 
b. [6, 11, 12, 13, 23, 36, 45, 
51, 52, 57, 58, 59, 65, 
c. ) 77, 79, 82, 90, 93, 95, 97, 
114, 117 
ad. 13, 57, 90, 93 


e. 57, 90, 93 

f. 13, 15, 25, 57, 79, 93, 111 

g- 10, 11, 57, 58, 90, 93, 114 

31, 35, 57, 63, 90, 95, 99, 121, 
127 

2, 4, 23, 41, 55, 57, 69, 78, 90, 
94, 95, 106, 113 


18, 41, 53, 57, 69, 78, 90, 98, 
106 


41 
41, 55 


11, 12, 13, 14, 17, 28, 40, 51, 57, 
59, 63, 69, 72, 74, 75, 77, 80, 
86, 88, 90, 93, 94, 95, 96, 98, 
100, 106, 114, 115, 117 


11, 15, 25, 38, 50, 59, 77, 82, 
, 
3, 5,8, 17, 29, 34, 35, 36, 41, 
53, 57, 69, 79, 84, 90, 95, 96, 
98, 103, 106, 115, 122 


3, 5, 34, 57, 90, 115 
57, 63, 77, 82, 88, 90, 95, 98 
5, 35, 43, 57, 96, 98, 115, 118 
8, 13, 18, 29, 57, 63, 69, 80, 84, 


90, 95, 96, 97, 106, 108, 115, 
118 





d hydrocarb E = Esters; F = Furen; 





. Code for solvents: A= Alcohols; 


I = Aliphatic hydrocarbons; K = Ketones; 


Cc = Chi 


N = Nitrohydrocarbons; W = Water emulsions. 


G = Glycols; 


H = Aromatic hydrocarbons, 
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RESISTANC SUITABILITY FOR USE 
SOLVENTS RATING © IN COATINGS 
DRYING OR TYPICAL USES OF COATINGS 
CLASSIFI- DISPERSING MADE FROM PLASTIC BASE 
CATION” AGENTS" INDICATED ON OPPOSITE PAGE 








Q | Alkalies 
"| | Solvents 
= | Plastics 
= | Concrete 


Can coating, cap liners, floor varnish, 
general household finishes, interior and exterior 
enamels, label coatings, oil cloth, rubbing and 
furniture varnish, spar varnish 


Can and drum linings, coil varnish, furniture and 
interior enamels, insulating varnishes, spar, 
floor concrete, and exterior finishes, wood 
sealer 


Beer cans, drum linings, food cans, food drying 
equipment, furniture, linings for chemical pro- 
cessing equipment, pipe coating, rigid struct- 
ural parts, tenk car linings 


Alcohols (>C 2) Heat sealing foil, labels, packaging papers, wire, 
fabric and paper coating 
H G Electrical insulation, potting compound 


Anti-fogging coatings for glass, fabric sizing and 
finishing, paper lubricant, wire drawing 

Concrete paint, electrical insulation and jackets, 
emulsion paints, floor covering, leather finish, 
linings for chemical equipment, paper coatings, 
protective coatings for pipes, valves, tanks, 
plating racks, wire products, fans, pumps, and 
electroplating equipment 
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Electrical insulation, floor varnish, leather dress- 
ings, wood sealer 

Electrical insulation, heat resistant coatings, 
waterproof treatments 


Oo S550 B® BS SB V 
© S705 SB SB SB FY 
SB FE 7ORe 2 S SB 
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Cc 
c 
c 
c, 
Cc 
c 
A 
c 


SB wooem! 
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Heat resistant coatings on metals 


Corrosion resistant finishes, int e paints 

Calking, coating asbestos paper, coating glass 
fabrics, gaskets 

Adhesive sizing, concrete enamels, delustering, 
detackifier, electric insulation, finishing, 
stiffening, gless coating, label varnish, leather 
finish, solvent coating, rubber compounding 
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Concrete enamels, corrosion-resistant paints, 
paper coatings 


Decorative coatings, decorative over-finishes, 
_ electrical insulation, furniture, high gloss 
paper, toys 


Interior and exterior paints 

Hot melts, laminating, rubber compounding, 
sealing, waterproofing 

Architectural finishes, exterior fabrics (canvas), 
floor covering, industrial finishes, metal 
furniture, printing inks 

Automobiles, cap liners, collapsible tube 
coatings, furniture lacquers, kitchen and 
hospital equipment, refrigerators, textile 
finishing, venetian blinds 

















ag Code for drying classification: A = Air drying; B = Baking; F = Force drying 120-150°F. 
© Code for rating: E = Excellent; G = Good; M = Moderate; F = Fair; P = Poor 








TYPE OF PLASTIC BASE* 


TRADE NAMES OF RESINS OR COATINGS 


MANUFACTURERS OR 
SUPPLIERS OF RESINS 
OR COATINGS 
(See list on this page 
for key to numbers 





Vinyl acetate resins 


(96), 3 M (79) 
Vinyl alcohol 


Vinyl! butyral resins 


Viny! chloride resins 


Vinyl chloride-acetate resins 
(higher chloride types) 


Vinyl chloride-vinylidene chloride 
copolymers 

3 M (79) 
Vinyl formal resins Formvar (80, 101), 
Vinylidene chloride — acrylo- 
nitrile resins 

Waxes, paraffin 

Waxes, microcrystalline 








Ameran (6), Bakelite (17), CD (28), Darex (38), Dennis 
(36), Elvacet (42), Gelva (101), Griffco (61), Lemac 
(10), Nopco (86), Norvan (117), Polyco (11), Polysize 
(11), Stanley (106), Syntex (69), Synvar VE (108), 
Vinac (32), Vinalak (96), Vinaplas-Lac (100), Wallpol 


Elvanol (42), Gelvatol (101), Lemol (10), Syntex (69), 
Vinol (32), 3 M (79) 

Amercoat (4), Bakelite (17), Butacite (42), Butvar (80, oe 4, 17, 29, 36, 37, 42, 69, 74, 78, 
Calvinac (74), Corogard (79), Dispersite (82), Gelvatol 
(101), Micobond (78), Permaskin (36), Prufcoat (94), 
Stanley (106), Syntex (69), Vy King (37) 

Ameran (6), Amercoat (4), Bakelite (17), Calvinac (74), 
CD (28), Diamond PVC (39), Dow PVC (40), Exon (50), 
Geon (58), Marvinol (82), Permaskin (36), Pliovic AO 
(59), Polyco (13), Stanley (106), Syntex (69), Tygon 
(116), Ultron (80), Vinaplas-Lac (100), Vy King (37), 

Ameran (6), Amercoat (4), Bakelite (17), Carboline (25), 
CD (28), Corogard (79), Nubelyn (57), Permaskin (36), 
Polyco (11), Stanley (106), Syntex (69), Tygon (116), 
Vinaplas-Lac (100), Vinyl-Clad (92), Vinyl Lac (92), 
Vy King (37), Zerok (15) 

Ameran (6), Amercoat (4), Carboline (25), Geon (58), 
Polyco (11), Prufcoat (94), Saran (40), Vinol (32), 


Schenectady (98) 
Corogard (79), Saran (40), Zerok (15) 


Aristowax (89), Arwax (13), Mekon (120), Warco (120) 
Arwax (13), Mekon (120), Multiwax (89) 


6, 10, 11, 12, 17, 28, 32, 36, 38, 
42, 52, 61, 63, 69, 79, 81, a6, 
90, 93, 95, 96, 100, 101, 106, 
108, 117 


10, 32, 42, 63, 69, 79, 90, 93, 
1 


79, 80, 82, 84, 90, 93, 94, 95, 
101, 106 


1, 6, 9, 11, 12, 13, 17, 20, 23, 
26, 28, 29, 36, 37, 39, 40, 46, 
47, 50, 52, 57, 58, 59, 69, 74, 
80, 82, 84, 90, 93, 100, 106, 
110, 116 

2, 4, 6, 11, 12, 13, 15, 17, 25, 
28, 29, 36, 37, 52, 57, 69, 78, 
79, 84, 90, 92, 93, 95, 100, 
105, 106, 116 


4, 6, 11, 12, 13, 25, 29, 32, 40, 
42, 50, 52, 57, 58, 79, 84, 90, 
93, 94, 95 

57, 80, 98, 101 

11, 15, 40, 57, 79, 90, 95 


13, 42, 89, 95, 120 
13, 57, 89, 95, 99, 120, 121 








* Code for solvents: A = Alcohols; C = Chlorinated hydrocarbons; 


1 = Aliphatic hydrocarbons; K = Ketones; N = Nitrohydrocarbons; 


E = Esters; 


F = Furan; G = Glycols H = Aromatic hydrocarbons; 


W = Water emulsions. 


LIST OF MANUFACTURERS AND SUPPLIERS* 


. Acryvin Corp. of America, 470 E. 99th St., Brooklyn 36, N.Y. (C) 
. Adhesive Plastite Mastic Co., 114 W. Hubbard St., Chicago 
10, ML. (C) 
. Alkydol Laboratories, Inc., 3242 S. 50th Ave., Cicero 50, Ill. (R) 
. Amercoat Corp., 4809 Firestone Bivd., South Gate, Calif. (C) 
. American Alkyd Industries, Broad and 14 Sts., Carlstadt, 
N.J. (R) 
. American Anode, Div. of The B. F. Goodrich Co., 60 Cherry St., 
Akron 8, Ohio (C) 
. American-British Chemical Supplies, Inc., 180 Madison Ave., 
New York 16, N.Y. (R) 
. American Cyanamid Co., 30 Rockefeller Plaza, New York 20, 
N.Y. (R) 
. American Lucoflex Inc., 500 5th Ave., New York 36, N.Y. (C) 
. American Monomer Corp., 511 Lancaster St., Leominster, 
Mass. (R) 
. American Polymer Co., Chem. Div., The Borden Co., Peabody, 
Mass. (R) 
. American Products Manufacturing Co., 8127 Oleander St., New 
Orleans, La. (C) 
. American Resinous Chemicals Corp., 103 Foster St., Peabody, 
Mass. (R) 
. Arrow Lacquer Corp., 208 Dupont St., Brooklyn 22, N.Y. (C) 
. Atlas Mineral Products Co., Mertztown, Pa. (C) 
. Atlas Powder Co., Wilmington 99, Del. (C) 
. Bakelite Co., Div. of Union Carbide and Carbon Corp., 30 E. 42nd 
St., New York 17, N.Y. (R) 
. Barrett Div., Allied Chemical and Dye Corp., 40 Rector St., New 
York 6, N.Y. (R) 
. Biggs Co., Inc., Carl H., 2255 Barry Ave., Los Angeles 64, 
Calif. (C) 
. Blossom Mfg. Co., Inc., 915 Broadway, New York 10, N.Y. (C) 
. Blum Co., Paul, 312 Larkin St., Buffalo, N.Y. (C) 
. Booty Resineers, Inc., 112 Jefferson St., Newark, Ohio (C) 
. Bortman Plastics Co., 183 Essex St., Boston 11, Mass. (C) 
. Carbide and Carbon Chemicals Co., Div. of Union Carbide and 
Carbon Corp., 30 E. 42nd St., New York 17, N.Y. (R) 
. Carboline Co., 331 Thornton Ave., St. Louis 19, Mo. (C) 
Casey and Case Coating Co., P.O. Box 151, Maywood, Calif. (C) 
. Celanese Corp. of America, Plastics Div., 290 Ferry St., Newark, 
5, N.J. (RC) 
Chemical Development Corp., Danvers, Mass. (C) 
. ore Products Corp., King Philip Road, E. Providence 14, 
R.L (C) 
Ciba Co., Inc., Greenwich and Morton Sts., New York 14. N.¥. (R) 


60. Grand Rapids Varnish Corp. (©) 
61. Griffin Chemical Co., 1000. i6th St., San Francisco 7, Calif. (C) 
62. H & R Industries, 344 E. Walnut St., Nazareth, Pa. (C) 


31. Colony Import and Export Co., 11 E. 44th St., New York 17, 
N. Y. (R) 


32. Colton Chemical Co., 1545 E. 18th St., Cleveland 14, Ohio (R) 
33. Connecticut Coatings, Inc., 45 E. Putnam Ave., Greenwich, 
Conn. (C) 
34. Cook Paint and Varnish Co., P.O. Box 389, Kansas City 10, 
Mo. (C) 
35. Crownoil Chemical Co., Inc., 2-14 49th Ave., Long Island 
City 1, N.Y. (R) 
36. Dennis Chemical Co., 2701 Papin St., St. Louis 3, Mo. (C) 
37. Devoe and Raynolds Co., Inc., P.O. Box 328, Louisville 1, 
Ky. (C) 
. Dewey and Almy Chemical Co., 62 Whittemore Ave., Cambridge 
40, Mass. (R) 
. Diamond Alkali Co., 300 Union Commerce Bldg., Cleveland 14, 
Ohio (R) 
. Dow Chemical Co., The, Midland, Mich (R) 
Dow Corning Corp., Midland, Mich. (R) 
. E.L du Pont de Nemours and Co., Inc., Wilmington 98, Del. (RC) 
. Durez Plastics and Chemicals, Inc., North Tonawanda, N.Y. (R) 
. Eastman Chemical Products, Inc., Kingsport, Tenn. (R) 
. Elastomer Chemical Corp., 212 Wright St., Newark 5, N.J. (C) 
Electro-Technical Products Div., Sun Chemical Corp., 113 E. 
Centre St., Nutley, N.J. (C) 
. Elm Coated Fabrics Co., 48 W. 25th St., New York 10, N.Y. (C) 
Inc., 15 W. Sist St., New York 19, N.Y. (R) 
, Cargill, Inc., P.O. Box 1075, Pittsburgh 30, 


Firestone Plastics Co., Pottstown, Pa. (R) 

. Firestone Tire and Rubber Co., Akron, Ohio (R) 

. Flexible Products Co., P.O. Box 306, Marietta, Ga. (C) 

. France, Campbell and Darling, Inc., Kenilworth, N.J. (R) 

. Furane Plastics, Inc., 4516 Brazil St., Los Angeles 39, 
Calif. (RC) 

. General ElectricCo., Chemical Div., Pittsfield, Mass. (R) 

. General Mills, Inc., 400 Second Ave., S., Minneapolis 1, 
Minn. (RC 

. Glidden Co., 11001 Madison Ave., Cleveland 2, Ohio (C) 

. B.F. Goodrich Chemical Co., 324 Rose Building, Cleveland 15, 
Ohio (R) 

. Goodyear Tire and Rubber Co., Inc., Chemical Div., Akron 16, 
Ohio (R) 

, Grand Rapids 2, Mich. 
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RESISTANCE 
RATING* 


SUITABILITY FOR USE 
IN COATING“ 





SOLVENTS 
OR 


DRYING 
CLASSIFI- 


ae DISPERSING 
CA 


AGENTS * 


TYPICAL USES OF COATINGS 
MADE FROM PLASTIC BASE 
INDICATED ON OPPOSITE PAGE 


Concrete 





C, E, F, H, K, 
Ww 


E, F, H, I, K, W 


E, F, H, K, W 











= | Acids 
™ | Fabrics 
© | Plastics 


© | Ceramics 


1c] 


Decorative, fabric finishing, greaseproofing, heat 
sealing, intaglio inks, leather finish, pigmented 
and gloss paper coatings, wire coating 


Emulsifying, thickening, greaseproofing 


Adhesives, foil packaging, impregnating, 
upholstery 


Concrete vats and piping, electrical insulation, 
fabric coatings, food packaging, greaseproofing, 
lining plating baths 


Collapsible tube coatings, fabric treatments, 
lining storage tanks, protection of steel against 
weathering and corrosion, strippable packaging, 
wire coating 


Food packaging, greaseproofing paper, finishes, 
strippable packaging 


Wire coating 

Artificial leather, cap liner, chemical resistance, 
greaseproofing paper 

M Paper coatings for food packaging 

M Beverage containers, cheese wrappers, collapsible 

tubes, food packages, laminated paper 








> Code for drying classification: 
© Code for rating: 


A = Air drying; B = Baking; 


F = Force drying 120-150°F, 
E = Excellent; G = Good; M= Moderate; F = Fair; P = Poor 
* This chart includes information on sources of film-forming materials for compounding protective coatings, indicated by (R) and sources of protective coatings 


prepared from the film-forming materials, indicated by (C). Compounding usually involves the addition of water or organic solvents, plasticizers, colorants, 


defoamers, deteckifiers, thickeners, antioxidants, stabilizers, etc. 


LIST OF MANUFACTURERS AND SUPPLIERS* (Continued) 


. Harwick Standard Chemical Co., 60 S. Seiberling St., Akron 5, 
Ohio (R) 
. Hercules Powder Co., Wilmington 99, Del. (R) 
. Heresite and Chemical Co., 822 S. 14th St., Manitowoc, Wis. (C) 
. Hooker Electrochemical Co., Niagara Falls, N.Y. (R) 
O.G. Innes Corp., 82 Wall St., New York 5, N.Y. (R) 


. Irvington Varnish and Insulator, Div. of Minnesota Mining and Mfg. 


o., 6 Argyle Terrace, Irvington 11, N.J. (C) 

. Jones-Dabney Co., 1481 S. 11th St., Louisville 8, Ky. (RC) 

. MW. Kellogg Co., P.O. Box 469, Jersey City 3, N.J. (R) 

Keystone Refining Co., 4821 Garden St., Bridesburg, Philadelphia 

37, Pa. (C) 

. Koppers Co., Inc., Chemical Div., Pittsburgh 19, Pa. (R) 

. Krumbhaer Chemicals, Inc., 24-30 Jacobus Ave., South Kearney, 
N.J. (C) 

. Lithgow Co., Inc., James, 12827 E. Imperial Highway, Norwalk, 
Calif. (C) 

. Logo, Inc., 13799 S. Ave. O, Chicago 33, Ill. (C) 

. Marblette Corp., 37-21 30th St., Long Island City, N.Y. (R) 

. Marbon Corp., 1926 W. 10th Ave., Gary, Ind. (R) 


78. Midland Industrial Finishes Co., E. Water St., Waukegan, Ill. (C) 


. Minnesota Mining and Manufacturing Co., 411 Piquette Ave., 
Detroit 2, Mich. (C) 

. Monsanto Chemical Co., Plastics Div., Springfield 2, Mass. (R) 

. National Adhesives, Div. of National Starch Products, Inc., 270 
Madison Ave., New York 16, N.Y. 


2. Naugatuck Chemical Div., U.S. Rubber Co., Elm St., Naugatuck, 


Conn. (RC) 
. Neville Chemical Co., Pittsburgh 25, Pa. (R) 
» New England Lacquer Co., King Philip Road, E. Providence 
14, R.L (C) 
. Newport Industries, Inc., 230 Park Ave., New York 17, N.Y. (R) 
Nopco Chemical Co., Inc., First and Essex Sts., Harrison, 


N.J. (R) 

. C.J. Osborn, 132 Nassau St., New York 7, N.Y. (R) 
. Pennsylvania Industrial Chemical Corp., Clairton, Pa. (R) 
re Specialties, ‘nc., 205 E. 42nd St., New York 17, 

¥. (R) 
. Pierce and Stevens, Inc., 710 Ohio St., Buffalo 3, N.Y. (C) 
. Pittsburgh Plate Glass Co., Paint Div., Milwaukee 1, Wis. (C) 
. Plastic Lining Corp., 914 S. Wabash Ave., Chicago 5, Ill. (C) 
. Polymer Chemical Co., 5920 Carthage Ave., Cincinnati, Ohio (C) 
- Prufcoat Laboratories, Inc., 63 Main St., Cambridge 42, Mass. (C) 
\ —— Products, Inc., 4851 S. St. Louis Ave., Chicago 32, 

» (C) 


Coatings Chart 


96. 
97. 
98. 


. Schwab Bros. Corp., 


Reichhold Chemicals, Inc., 525 N. Broadway, White Plains, 
N.Y. (R) 

Resinous Products Div., Rohm and Haas Co., 222 W. Washington 
Sq., Philadelphia 5, Pa. (R) 

Schenectady Resins Div., Schenectady Varnish Co., Inc., P.O. 
Box 1046, Schenectady 1, N.Y. (RC) 

104 Maiden Lane, New York 5, N.Y. (C) 


00. Schwartz Chemical Co., Inc., 326 W. 70th St., New York 23, 


N.Y. (C) 


. Shawinigan Products Corp., Empire State Building, New York 
-Y. & 


1, 


. Shell Chemical Corp., 50 W. 50th St., New York 20, N.Y. (R) 
. Sherwin-Williams Co., 101 Prospect, Cleveland 1, Ohio (C) 
. Snyder Chemical Corp., Bethel, Conn. (RC) 

05. Spraylat Corp., 
. Stanley Chemical Co., East Berlin, Conn. (C) 


1 Park Ave., New York 16, N.Y. (C) 


07. F.A. Stresen-Reuter, Inc., 2113 Medill Ave., Chicago 47, 


Ill. (RC) 
Synvar Corp., Wilmington 99, Del. (R) 
. Tennessee Eastman Co., Kingsport, Tenn. (R) 


. Thermoplastic Fabrics Corp., 1457 Broadway, New York 18, 


N.Y. (C) 


. Thiokol Corp., 780 N. Clinton Ave., Trenton 7, N.J. (R) 


. Thompson and Co., Oakmont, Pa. (C) 
. Truscon Laboratories, Inc., P.O. Box 69, Milwaukee Jct. P.O., 
Detroit 11, Mich. (C) 
. Union Bay State Chemical Co., Inc., 491 Main St., Cambridge 
42, Mass. (RC) 
. U.S. Industrial Chemicals, Inc., 60 E. 42nd St., 
17, N.Y. (R) 
U. S. Stoneware Co., Akron 9, Ohio (C) 
. R.T. Vanderbilt Co., Paint Dept., 230 Park Ave., New York, 
N.Y. (C) 
Varcum Chemical Corp., Packard Road, Niagara Falls, N.Y. (R) 
. Velsicol Corp., 330 E. Grand Ave., Chicago 11, Ill. (R) 
. Warwick Chemical Co., Div. of Sun Chemical Corp., 10-10 44th 
Ave., Long Island City 1, N.Y. (R) 
. T.F. Washburn Co., 2244 Elston Ave., Chicago 14, Ill. (C) 
Westinghouse Electric Corp., P.O. Box 1017, Pittsburgh 30, Pa. (C) 
. G.A. Wharry & Co., Inc., 95 Broad St., New York 4, N.Y. (R) 
. Witco Chemical Co., 260 Madison Ave., New York 16, N.Y. (RC) 
. John H. Witte & Sons, Burlington, lowa (R) 
Wyandotte Chemicals Corp., 1609 Biddle Ave., Wyandctte, 
Mich. (R) 
. Wm. Zinsser and Co., 516 W. 59th St., New York 19, N.Y. (R) 


New York 












































































































































—_— —— 
, a ACETATE SAPONIFIED | 
co PROPERTIES AEBSATS CUPRAMMONIUM - 

= Miah el f RAYON RAYON ’ 

= 7 (FORTISAN) 

Dimensions of fibers 7 

(Fe) 1. Continuous length Yes Yes Yes 
tems 2. Staple length, in. 9/16 to 7 9/16 to 7 s ee 

£3 >. _Width, microns 11-73 11-73 3-9 ; | 
7. rT iar La . P al : 
4. ecific gravit 1. 30-1.3. 1,30-1.35 1. 1. d 
Lede nd - ooo FES sd , . ae 4. | 
Tensile properties at break 
5. Tenacity 21°C. and 65% R.H., g- /denier 1.1-1.4 1.3-1.8 7.0 1.7-2.3 5 
6. Tensile strength at 21°C. and 65% R.H., p.s.i. 18,000-23,000 22,000-30,000 33,000-42,000 6 | 
7. Wet, percent of strength at 21°C., 65% R.H. 60-65 50-75 59 j | 
8. Ultimate elongation at 65% R.H., percent 45-50 “oa a | 
Recovery from strain? | : | 
9. Strain, percent 2 5 9 
10. Recovery, percent 60 58 
Modulus of elasticity 
11, Static method,© 10'° dynes/cm.? 20.4-24.5 . mt 
12. Static method,© g. /denier 152-183 2 
csatiial fennel 5 lS oo. | 
13. Velocity of sound method,® 10!° dynes/cm.? : 
-_—— ——_-——__ —- ——————__4—- + 
14, Velocity. of sound method, © g- /denier 14 
15. Stiffness, ! average, g. /denier 15. 
16. Toughness index,® g.-cm./denier cm. 16. 
17. Moisture regain at 21° C. 65% R.H., percent 10.0-11.5 17 
18. Swelling in water,® percent 18-26 18. 
Refractive index 
Epsilon’ 1.547 19 
20. Omega! 20. 
Dielectric constant 3.8 at 60 cy. (0% R.H.) \ 21. 
5.0 at 60 cy. (50% R.H.) | 
Effect of age Virtually none Virtually none 22 
23. Effect of heat, =2. Becomes sticky 350 to 375 Scorches at 36 deg. | Decomposes 300; 2 
higher than cotton | burns readily 
-_ mapeyeips-<eeabey Fig > . a } 
24. Softening temperature, ~ F. 375-400 24 
Melts at 500 
25. Effect of sunlight, prolonged exposure Loss of tensile strength Similar to cotton Loss of tensile 2S. 
No discoloration | strength 
26. Resistance to moths! Not attacked Not attacked Nét attacked 26. 
27. Resistance to mildew™ Resistant Similar to cotton Attacked : 27 
28. Effect of strong acids Decomposed Decomposed Disintegrated by 28. 
hot dilute or cold 
concentrated 
29. Effect of weak acids Dissolved by certain weak organic Resistant Similar to viscose 29. 
acids, such as acetic 
ee —EE - — + 
30. Effect of strong alkalies Saponified Swelling and Swelling and 30. | 
mercerization; loss of strength 
loss of strength 
in hot conc. 
ae - + 
31. Effect of weak alkalies Little or no effect for short Little effect Little effect 31. | 
periods; cold. Saponification if dilute 
on long standing or hot. | 
32. Effect of organic solvents Insoluble in dry cleaning solvents Resistant Resistant 32. 
generally; swollen or dissolved in 
acetone, ethyl acetate, many ketones 
and esters, glacial acetic acid, 
phenol, and some chlorinated 
7 t ene d in ry Lal | 
oP ———— | 
33. Dyes used Dispersed acetate dyestuffs; selected | Dyes used for cot- 33. | 
vats and azo colors; some acid and ton; direct colors, 
basic dyes; pigment dyes; solvent sulfurs, naphthols, 
(swelling) dyeing and vat dyes 
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VISCOSE RAYON NYLON 


Continuous filament 
Regular i High tenacity 





PROTEIN 
Regular Medium tenacity High tenacity 





Zein (Vicara) 


SS 








Yes 





lto 8 








10-43 





1.50-1.54 





a 


1.5-2.4 .0-4, .5-6. 6.0-7.8° 1.10-1.25 
29,000-47,000 88,000-114,000 58,000-70,000 17,600-20,000 
Eo aks (ee EL» —- a a ae — 
44-54 : 85-90 85-90 
15-30 

















33-45" 





—_—4 














26-52‘ 
0. 59-0. 69" 


—---—--f 


11.5-16.6 ___11,5-16.6 | af 11.5-16.6 


4.0-4.5 


45-82 | 45-82 45-82 About 2 
oo =e. na lfhiptiemennel ew pape at 4 


1.547 1.547 1.547 1.547 
Pee a RS: | i 


1.521 1.521 | 1.521 1.521 
+ 4 ; soquveyet cee 


- 4.0 at 1 ke. (18% R.H.) 
20.0 at 1 kc. (wet) 


Slight yellowing None 


Loses strength at 300; does not melt; Begins to 
Decomposes 350-400; burns readily deteriorate at 
350 


Melts at about 480 478-482 


Becomes sticky at 455 


Loss of tensile strength Slow deterioration 
and loss of strength 


Some loss of strength. No discoloration 


Not attacked 


Not attacked Resistant 


Attacked Not attacked Resistant 
Similar to cotton Disintegrated by conc. mineral acids Resistant 


Strength deterioration on prolonged contact or hot Generally good resistance Very resistant 


Swelling and loss of strength Virtually none Resistant 


No effect cold; reduced strength 
hot or on prolonged contact 


+ — _ ™ 


Very resistant 





Unaffected by dry cleaning solvents, 
Soluble in some phenolic compounds 
and in conc. (90%) formic acid 


. Resistant Resistant 


Acid (for tinting only); basic; 
direct; vat; naphthols; sulfur 


Acetate and acid are usually preferred, All usual types, 

but most other classes are also used including both 
acid and wool dyes 
and alkaline dyes 
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PROPERTIES 


POLYESTER (DACRON) 


VINYL 
CHL ORIDE- 





Filament 





Regular High tenacity Staple? 


VINY' 
ACETATE 
Staple 


VINYLIDENE CHLORIDE RESIN 


(SARAN, VELON) 





Continuous 


Monofilaments miltifilaments Staple 





Dimensions of fibers 
Continuous length 


Yes 


Yes No 





Staple length, in. 


_ 1-3/4" up 





Width, microns 


35-100 





Specific gravity 


1.33-1.36 





Tensile properties at break 
. Tenacity 21° C. and 65% 
R.H., g /denier 





. Tensile strength at 21° C. 
and 65% R.H., p.s.i. 


0.6-0.7 


1.70 + .05 


Up to 2 





106000- 109000 


10000-12000 





Wet, percent of strength 
at 21°C., 65% R.H. 


100 


100 





Ultimate elongation at 65% 
R.H., percent 





Recovery from strain” 
Strain, percent 


10 





Recovery, percent 











95(5 min) 








Modulus of elasticity 
Static method,© 10!° 
dynes /cm. 


-3-1.7 





Static method, © g- /denier 





Velocity of sound method,° 
101° dynes/cm. 2 





Velocity of sound method, ° 
g- /denier 





Stiffness,‘ average, 
g- /denier 


51 





Toughness index, © 
g--cm. /denier cm. 


0.37 

















Moisture regain at 21° C. 
65% R.H., percent 


0.4 





Swelling in water, 
percent 


Virtually none 





Refractive index 
Epsilon! 





1.60-1.63 





Omega! 


1.60-1.63 





Dielectric constant 


3.8 at 60 cycles (dry) 


3.0-5.0 at 60 cy., 1 ke., 1 me. 








Effect of age 


None 


None 


Slight 





Effect of heat,° F. 


Resistant to degradation by heat 
Melts at 480 


Melts at 260 
Does not burn 


Strength loss occurs at 160-200 





Softening temperature, ° F. 


Sticks at 455 


Softens at 170 


Shrinks at 160-250 if not under 
restraint; softens at 240-280 





Effect of sunlight, 
prolonged exposure 


Some loss of strength. No discoloration. 
Much more resistant behind glass than 
in direct sunlight 


Darkens slightly 


a 4 





Resistance to moths! 


Not attacked 


Not attacked 


Not attacked 





Resistance to mildew™ 


Not attacked 


Not attacked 


Not attacked 





Effect of strong acids 


Very resistant to most mineral acids. 
Disintegrated by 96% sulfuric 


Stable 


Stable 





Effect of weak acids 


Virtually none 


Stable 





Effect of strong alkalies 


Moderate resistance when cold. 
Disintegrated at boil 


Stable to most; 
limited resistance to ammonia 





Effect of weak alkalies 


Good resistance 


Stable 


Stable 





Effect of organic solvents 


Generally unaffected. 
Soluble in some phenolic compounds 


|carbons, diox- 


Soluble in ke- 
tones and some 
chlorinated 
hydrocarbons; 
swells and 
softens in 
ethers, esters, 
aromatic hydro- 


ane, propylene 
° 


Swelled or softened by oxygen-bear ing 
, di at 


solvents (cycloh 
elevated temperatures 





) 








Acetate, azoic, and vat with carrier 
or at high temperatures 


Dispersed dyes 








Colored before 





‘Selected 
acetate type 
dyestuffs 
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ACRYLICS 





DYNEL (STAPLE) 


— 


ACRILAN 


X-51 





Filament 


Staple 


Cont. filament Staple 





Yes - 





1-1, 2 to 6 or tow 


1.5-4.5 





Ratio of width to 


thickness 
5-6: 1 


12.5-17.0 


16.5-25.0 





1.31 





3.0 


t+--— 


4.2-4.38" 





62000-71000 










































































16 








0.42 0.35-0.58 








1.0 to 2.0 


1.5-2.0 _ 





Very slight 








Very slight Very slight 


eee 








4.8 at 60 cycles (dry) 





Vv irtuall y none 


None 


Virtually none 














Virtually none 





Shrinks at 250 


Resistant to degradation by heat 


Shrinks 
5% at 487 
10% at 511 


Yellows at 392; 
blackens at 509 





above 240° unless 


Strain release occurs 


fiber is stabilized 4 


Sticks at 455-480 


Sticks at 455°F. 


Sticks at 560° F. 





Some loss of 
tensile strength 


Not attacked 





Very high resistance 
to sunlight deterioration 


Not attacked 


Not attacked 





| Not attacked 


Not attacked 


Not attacked 





Very resistant, 
except to: 
25% chromic 
70% nitric 
96% sulfuric 


Very resistant to most mineral acids. 


Disintegrated by 96% sulfuric 


Resistant 


Slight loss in tensile strength 


Not attacked 


Not attacked 





Generally resistant 





Little or no effect 


Virtually.none 


Little or no effect 


Stable 





to high conc. of 
NaOH above 70% 


Very resistant, except 


Moderate resistance when cold. 
Disintegrated at boil 


Resistant 


Loss of strength 





Not attacked 


Good resistance 


Good resistance 


Slight yellowing 





Generally resistant 
but dissolved by 
acetone, partially 
dissolved by higher 


ethylene dichloride. 


ketones, aniline, and 


Unaffected by common solvents 


Insoluble in benzene, 
acetone, petroleum 
ether, ethyl alcohol 
dichloroethane, car- 
bon tetrachloride, 
solvent naphtha, 
dioxane and others 


Unaffected by common solvents 





Acetate, acid, 
direct, basic 
and some 
vat dyes. 








Acid (copper technique), naphthols, 
basic, acetate, and vat 


Acid, chrome, pre- 
metallized, acetate, 
and vat. Ordinary 

dyeing procedures 

used 








Acetate, acid, basic, vat 
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PROPERTIES 


Monofiiament 


POLYETHYLENE 





Dimensions of fibers 
Continuous length 
2. Staple length, in. 
3. Width, microns 
4. Specific gravity 


Tensile Properties at break 
5 Tenacity 21° c. and 65% R.H., g- /denier 


Tensile strength at 21°C. and 65% R.H., 
= P- Si. —_ —— 

Wet, percent ‘of strength at ‘2° 

65% R.H. ; 

Ultimate elongation at 65% R.H., percent 
Recovery from strain 

Strain, percent 


b 


10. Recovery, percent 

Modulus of elasticity 
11. Static method,~ 101° dynes/cm. 
12. Static method,“ 


2 
g- /denier 


13. Velocity of sound method,® 10!° 


_dynes/cm. * 


14. , Velocity of of ‘sound method,® g-/denier 


1S. Stiffness, average, g. /denier 
16. Toughness index, ® 


17. Moisture regain at 21° 
____percent 


 &-cm. /denier cm. 
C. 65% R.H., 


percent 


18. Swelling in water, hy 
Refractive index 

19. _ Epsilon’ 

20. Omega) 


21. Dielectric c constant 

22. Effect of age 

23. Effect of heat, ° F. 
Softening temperature, ° F. 


Effect of sunlight, prolonged exposure 


Resistance to moths! 


Resistance to mildew™ 





Effect of strong acids 


11000-33000 


100 


20-60 
(oriented) 


54 


95 


No 


1/2 to 2-1/2 


1. 50-1. ss 


2.1-6.3 


42000- 125000 


110-130 


3-10 





Virtually none 


5% shrinkage at 165 
melts at 230-250 


Some loss of tensile 
for clear; much less 
for pigmented. 

No darkening 


Virtually none 


7 —— 
Yellows at 248 
decomposes at 
302 (5 hrs.) 


Loss of tensile; 
tendency for 
whites to yellow 


Slight yellowing; 


No Yes 


1-1/2 to 15 
10-70 
1. 28-1.33 


Up to 18 
5-10 
2.54 


1.0-1.7 7 


17000-28000 250000-315000 


76-97 





4.2 at 500 ke., 
4 mc., 10 mc. 


slight loss of 
tensile 


1% shrinkage 
at 350 


Chars 
RL re 


1.55 + 0.01 
1.55 + 0.01 


6.3 at 60 cy. 
6.3 at 1 mc. 
5.8 at 10 mc. 
‘ “ 5.6 at 37 mc 
Slight yellowing; 
slight loss of 
tensile 


None 


‘Beojapeted 266 | No 
Scorches 400 
_572 | 


loss at 475 
50% loss at 685 


1380-1550 


Loss of tensile. 
Dyeing affected 





Not attacked 


Not attac ked 





Not attacked 


Attacked, 
especially if 
sized 


May be attacked 
but less than 


Not usually 
attecked 


Attacked Not attacked 





may be attacked 
but more resist. 
than cotton 


Not attacked 





Very resistant 








Effect of weak acids 


30. Effect of strong alkalies 


Very resistant 


Very resistant 


————— 


Disintegrated 
by hot dilute 
or cold conc. 


Stable if cold; 
strength deter- 
ioration if hot 


Swelling and 
mercerization 


Dissolved 


Attacked by 
hydrofluoric 
and 
hot phosphoric 


Destroyed by 

hot sulfuric; 

resistant to 
others 





Moderately 
resistant 


Dissolved 


Resistant 


—————————E > 


Attacked Attacked 





31. Effect of weak alkalies 


Very resistant 


Little effect 


Attacked if hot 


Attacked if hot Attacked if hot 





32. Effect of organic solvents 


Soluble above 
160° F. in some 
solvents 


Resistant 


Resistant 


Resistant Insoluble 





33. Dyes wed 


Pigmented before 
extrusion 





Basic, direct, 
mordant, 
sulfur, vat, 

s 





Acid, basic, 
direct, mordant, 
naphthols, vat 





Resin-bonded 
pigments: also 
other dyes used 
on coated fibers 


Acid, basic, 
direct, 


mordant, vat 
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Acetate 

Ayisco. American Viscose, 1617 Penn- 
syivania Blvd., Philadelphia 3, Pa. 

Celanese, Celaperm, Lanese. Celanese 
Corp. of America, 180 Madison Ave., 
New York 16, N. Y. 

DuPont rayon, DuPont acetate, Cordura 
rayon. E.1. duPont de Nemours & Co., 
Inc., Wilmington 98, Delaware. 

Teca, Estron, Chromspun. Estron and 
Chromspun Acetate Fiber, Eastman 
Chemical Products, Inc., Kingsport, 
Tennessee. 


partially Saponified Acetate 
Celcos. Celanese Corp. of America, 
180 Madison Ave., New York 16, N.Y. 


Rayon, Saponified Acetate 
Fortisan. Celanese Corp. of America, 
180 Madison Ave., New York 16, N. Y. 


Rayon, Cuprammonium 
Bemberg, Matesa. American Bemberg 
Com., 261 Fifth Avenue, New York 16, 
New York. 


Rayon, Viscose 
Jetspun, Briglo, Englo, Perlglo, Tem- 
pra, Enka. American Enka Corp., 206 
Madison Ave., New York 16, N. Y. 
American Viscose Corp., 1617 
Philadelphia 3, 


Avisco 
Pennsylvania Bivd., 
Pennsylvania. 
Chardonize, Hygram, Tubize. Celanese 
Corp. of America, 180 Madison Ave., 
New York 16, N. Y. 

Delray. Delaware Rayon Co., New Cas- 
tle, Delaware. 


Synthetic Fibers’ 
Manufacturers’ and trade names 


Dul-Tone, Spun-Lo, Tynon, Nupron, 
Premier, Covinair, Lektroset. Indus- 
trial Rayon Corm., Union Commerce 
Ridg., Cleveland 1, Ohio. 

Newbray, Newdull, Newlow. New Bed- 
ford Rayon Company, Box 908, New 
Bedford, Massachusetts. 

Narco, Hi-Narco, Super-Narco, Semi- 
Dul, Xtra-Dul. American Rayon Coprp., 
261 Fifth Ave., New York 16, N. Y. 

Veri-Dul. Skenandoa Rayon Corp., 450 
Seventh Avenue, New York 1, N. Y. 


Nylon 

DuPont nylon. E. 1. duPont de Nemours 
& Co., Inc., Nylon Division, Wilming- 
ton 98, Delaware. 

Chemstrand nylon. Chemstrand Coprp., 
350 Fifth Ave., New York 1, N. Y. 

Enka. American Enka Corp., 206 Madi- 
son Ave., New York 16, N. Y. 


Polyester 
Dacron. E.1. duPont de Nemours & Co., 
Inc., Wilmington 98, Delaware. 


Protein, Zein 
Vicara. Virginia-Carolina Corp., Fiber 
Div., Taftville, Connecticut. 


Vinyl Chioride-Vinyl Acetate Resin 
Vinyon HH. American Vigcose Cop., 
1617 Pennsylvania Blvd, Phila 
delphia 3, Pa. 


Vinylidene Chloride Resin 
Saran. Dawbarn Brothers, Inc., Waynes- 
boro, Virginia. 
Velon. Firestone Plastics Co., Potts- 
town, Pennsylvania. 


Lus-Trus Saran. Lus-Trus Plastics, 
Inc., 200 Hill St., Ann Arbor, Mich. 
National Saran. National Plastics Pro- 

ducts Co., Odenton, Maryland. 


Acrylic 

Dynel. Carbide & Carbon Chemicals 
Corp., 30 East 42nd St., New York 17, 
New York. 

Orion. E. 1. duPont de Nemours & Co., 
Inc., Wilmington 98, Delaware. 

Acrilan. Chemstrand Cor., 350 Fifth 
Avenue, New York 1, N. Y. 

X-51. American Cyanamid Co., W 
Rockefeller Plaza, New York 20, N.Y. 


Polyethylene Monofilament 
Firestone. Firestone Plastics Co., Box 
690, Pottstown, Pennsylvania. 
Wynene. National Plastics Products 
Company, Odenton, Maryland. 
Reevon. Reeves Brothers, Inc. , 54 Worth 
Street, New York 13, N. Y. 
Polyethylene (no trade name). Dawbarn 
Brothers, Inc., Waynesboro, Virginia. 


Glass 

Pittsburgh PPG. Pittsburgh Plate Glass 
Co., Fiber Glass Division, One Gate- 
way Center, Pittsburgh 22, Pa. 

Vitron. Glass Fibers, Inc., 1810 Madi- 
son Avenue, Toledo 2, Ohio. 

Uniformat. Ferro Corporation, Fiber 
Glass Division, 200 Woodycrest Ave., 
Nashville 20, Tennessee. 

L.O.F. Libby-Owens-Ford Glass Co., 
Fiber Glass Division, Nicholas Bldg, 
Toledo 3, Ohio. 

Fibergl as. Owens-Corning Fiberglas 
Com., Textiles Division, 16 East 56th 
Street, New York 22, N. Y. 





* This compilation of the principal physi- 
cal and chemical properties of the commer- 
cially important textile fibers was prepared 
by Marjorie Rutherford and Milton Harris, 
Herris Research Laboratories. Data appear 
ing in the chart have been assembled from 
responses to a questionnaire to manufac 
turers, the International Critical Tables, 
Textile World’s Synthetic Fiber Table, 
A.S.T.M. Standards on Textile Materials and 
from numerous individuals in the textile in- 
dustry, as well as from measurements made 
in the laboratory of Harris Research Labor 


atories. 


. Except as otherwise noted, all values 
for elastic recovery were obtained at 20°C. 
and 65% relative humidity; rate of loading 
10 g./denier/min.; duration of action of load 
30 sec.; recovery time 60 sec. 


. Except as otherwise noted, all values 
for static thod were obtained under the 
same conditions described in footnote (b). 





d 
Testing conditions not reported. 


eo values by the velocity of sound 


method were obtained in air-dry condition. 


Fibers Chart 


' Stiffness (resistance to deformation) is 
the ratio of breaking stress to breaking strain, 
P/E, where P is the stress in grams per 
denier required to produce rupture and E is 
the strain in centimeters per gauge centi- 
meter at breaking stress. 


Ss Toughness (the ability .o absorb work), 
expressed as a toughness index, is the work 
per unit volume of material which would 
cause rupture if the stress-strain curve were 
a straight line: PE/2. 


e Values pertain to cross section area 


increase, essentially equivalent tc volu- 
metric swelling. 


‘ Index for light vibrating parallel to the 


long fiber axis. 


j Index for light vibrating perpendicular 
to the long fiber axis. 


: Many materials ere subject to attack by 
moths if they contain edible finishes. 


™ Resistance of yarns and fabrics to mil- 


dew depends in many cases upon the nature 
of the finishing materials used. 


™ Rate of loading 1 g./denier/minute. 


= Stretched: rate of loading 7.5 g./den- 
ier/min.; duration of action of load 40 sec.; 
recovery time 60 sec.; stabilized: rate of 
loading 4g./denier/min.; duration of action 
of load 45 sec.; recovery time 60 sec 


P Measurements made on uncrimped tow 


q Based on circular cross sections. ‘‘Or 
lon’’ has ‘‘dog-bone’’ cross-section. 


° Nylon and ‘‘Dacron’’ measured on Single 
End ‘Suter’ Tester. ‘‘Orlon’’ measured on 
“IP-4"" (16 g./d./min.) ‘‘IP-4"" gives higher 
tenacities than ‘‘Suter.’’ 


“s Recovery against no load, samples 
loaded and load released immediately, re- 
covery within 60 seconds (75°F ., 65% R.H.) 


’ **Instron’’ Tester, 10% per min. rate of 


elongation (75°F ., 72% R.H.). 


4 )/20°C. = 1.530 obtained on pressed 
disk of ‘‘Vinyon’’ N resin. Birefringence 
could not be detected in this manner 


Y where executive offices and plants have 
different locations, the addresses listed are 
for the executive offices. 
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TYPE OF PLASTIC BASE 


POLYVINYL 


VINYL CHLORIDE-ACE TATE 
COPOLYMERS 





CHLORIDE 


Rigid Nonrigid 





POLY VINYLIDENE 


pe) 

VINYL CHLORIDE. 
VINYLIDENE 
CHLORIDE 

COPOLYMERS 


CHLORIDE 
(SARAN) 





Method of processing 


Forms available 


. Thickness range, in. 
Maximum width, in. 
Area factor® 

. Specific gravity 





Tensile ‘strength, b p. s. i. 
“& Elongation)? percent 
9. Bursting strength,° 1 mil 
thickness, Mullen points 
10. " ‘Tearing strength,4 gm. 


ll. Tearing strength,® 1b. /in. 
— 


12. Folding endurance 
13. Water absorption, * 24 hr., percent 
14. Water vapor 

permeability” . " 
15. Permeability to gases, 

10°° g./24 hr. /m.?7/mm 

thick. /cm. Hg at 21°C., 

0% R. H. 


Resistance rating! 
16. Strong acids 
17. Strong alkalies 
18. ~ Grease and oils 
19. Organic solvents 
20. Water 
21. High relative humidity 
22. Sunlight 
23. Resistance to heat,” °F. 
24. Resistance to cold,P op, _ 


25. Change in linear 
dimensions at 100° C. 
for 30 min.,* percent 

26. Flammability 


1 110-490 


Calendering, 
casting, 
extrusion 
Sheets, rolls, 
tapes 
0.001-0.010 

54-84 


_| 20,000-23,000 | 


1.24-1.45 
1,400-5,600 
150-500 
20 


80-1,400 


Negligible 
0.35-2.0 
CO, 970 


oO 150 
(50% R. H.) 


, Slow to self- 


Sheets, rolls (nonrigid also in tapes, 


~ 0.001-0.010 


Calendering, extrusion, casting 


tubes) 
~ 7 0.001-0.010 | 
21,000 


Extrusion Calendering, 
Casting, 
: 1 _extrusion 
Rolls, sheets, r Rolls. 
tubing 
0.0005-0.002 | 0,001-0,010 
50 54 
16,300 20,000-23,000 





1, 20-1.35 


1.591.71 Ss 





__ 5,500-8,000 
2-10 


2,000-4, 500 
150-500 


20 


30-1,400 


Negligible 
0.23 





SS: PR wind 
Slow burning to self-extinguishing 


+— 


1.20-1.50 
_4,200-14,800 | _——_1,800-3,500 
20-40 150-350 


35 ~ 


10-20 > 100 
80-465 Ek, x 
~->500,000 > 250,000 
Negligible Negligible 

0.01-0.03 - 


co, 12 
1°) 2.4 
(50% R.H.) 


e 
g 
150-200 
—25 to —50 
a eee = 


Oe? SEs Ws 
Self-ext inguishing Slow to self- 


a 


extinguishing extinguishing 
0.207 


a we Mie catia y — 


27. Burning rate," in. /sec. ee A Ad 


Se cepmemeeepiamemmes 





28. Trade names of films 
(see list of manufacturers on 
page 809 for key to numbers 
in parentheses) 


29. Manufacturers or processors 
of films (numbers refer to 
list on page 809) 





Aristolite (12) 
Atlastavon (5) 
Boltaflex (10) 
Bonded Béauty 
(70) 
Clopane (17) 
Col-O-Vin (18) 
Dorn (39) 
Fashon (35) 
Ger-Pak (36) 
Koroseal (37) 
Nixon (47) 
Prestoflex (55) 
Randfilm (56) 
Reet (61) 
Resproid (59) 
Reynolon (60) 
Rucoam (62) 
Spartex (67) 
Syntilon (50) 
Tex-O-Lite (64) 
Ultron (46) 
Velon (32) 
Vinyfilm (38) 
Vylene (58) 
Wataseal (41) 
2, 5, 10, 11, 
12, 14, 17, 18, 
24, 25, 29, 32, 
35, 36, 37, 38, 
39, 41, 46, 47, 
48, 50, 55, 56, 
58, 59, 60, 61, 
62, 63, 64, 65, 
67, 70 


Bakelite (7) ‘ 
Col-O-Vin (18) 
Resproid (59) 


Aristoflex (12) . 


Bakelite (7) 
Col-O-Vin (18) 





Dorn (39) 
Krene (7) 
Pantex (48) 
Resproid (59) 
Revelry (69) 
Reynolon (60) 
Syntilon (50) 
Tolon (69) 
Vinylite (7) 
Vylene (58) 
Wataseal (41) 


Velon (32) 
Vylene (58) 


7, 18, 20,32, | 7, 12, 14, 18, 
39, 48, 58, 59, 39, 41, 48, 50, 
61 58, 59, 60, 61, 
65, 69, 72 








~ Pantex (48) 
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POLY TETRA-| POLYCHLORO- 
FLUORO- TRIFLUORO- | POLYSTYRENE 
ETHYLENE ETHYLENE 


RUBBER VINYL- 
HYDRO- NITRILE 
CHLORIDE RUBBER 


POLYVINYL | POLYETHYLENE 
ALCOHOL (POLY THENE) 


POL YAMIDE 
(NYLON) 





Calendering, Block, Casting, Casting, Extrusion Casting Casting, 
casting, casting, extrusion, extrusion extrusion 
extrusion extrusion molding 


| Rolls, sheets, Rolls, sheets, Sheets, tapes, Tubing, rolls, Rolls, sheets Rolls Rolls, sheets, Rolls, sheets, 
tapes tapes, tubes tubing sheets, tapes tapes tapes, tubing 


0005-0.008 0.0005-0.010 | Upto 0.010 | 0.002-0.010 | 0.0005 and up | 0.001-0.010 | 0.0004-0.0025 | 0.001-0.003 
54 108 12 1 20 Tv come r i8 60 11.5-41.5 
71,600 30,100 12,500 12,000 26,100 24,000 25,000 22,800-23, 700 
{.21-1.31 0.91-0.92 2.2 2.1-2.2 1.05-1.06 1.08-1.14 Lil 1. 18-1. 21 
700-6, 100 1, 100-3, 500 2,000-7,000 | 6,300-6,600 7,100-12, 100 9,000 3,500-5,000 2,500-4, 000 
180-600 200-800 100-300 ~ 90-200 3-10 Orients 200-800 250-500 
_ 1 - 42 (2 mil film) _ - Stretches - 


High 200-350. = a 60-1, 600 200-960 
785-890 _ 270-495 _ _ 

_ = - _ 250,000 Very high 
0.00 0.04-0.1 1.0-1.5 5 Negligible 


0.00. 0.5-0.7 0.3-1.8 |  0.007-0.23 a 





CO, 16,000 | CO, 160 | CO, 288-13,500 Low 
0, 2,200 0, 25 O, 38-3, 250 
(50% R.H.) 


P 


175-200 
—70 G 
+10.4 to —19.9 —4.6 to —37.4 


| L - ee eS ee - 
Slow burning | Slow burning TNonflammable | Nonflammable Slow burning Self- 1 Self- 
ext inguishing extinguishing 
0.8-0.9 ~ - _ - - - 
lReynolon 4000; Celanese (15) Triplax (51) Polyflex (51) - Pliofilm (38) Visten (73) 
(60) Cheslene TF (16) Trithene (73) Poly-119 (22) 
Dura-Clear (42) 
Durethene (25) 
Firestone (32) 
Ivithene (43) 
Jodapak (20) 
Plicose (52) 
Polyfilm (30 
Polyphane (54) 
Reynolon (60) 
Visqueen (73) 


“Slow burning — 


19, 22, 33, 45, 6, 22, 23, 34, | 40, 49, 53 39, 60, 73 
53, 57, 71 44, 51, 65 


























Films Chart 








TYPE OF PLASTIC BASE 


REGENERATED 
CELLULOSE 
(CELLOPHANE) 


CELLULOSE 
ACETATE 


CELLULOSE 
TRIACETATE 


CELLULOSE 
ACETATE 
BUTYRATE 


CELLULOSE 
NITRATE 


ETHYL 
CELLULOs¢ 





1, 


Method of processing 


Extrusion 
into bath 


Casting, 
extrusion 


Casting 


Casting, 


extrusion 


Casting, 
extrusion 


—$—__ 


Casting 





2. 


Forms available 


Sheets, rolls, 
ribbons 


Sheets, rolls, 
tapes 


Sheets, rolls 


Sheets, rolls 


Sheets, rolls 


ne 
Sheets, rolls, 
tapes 





3. 


Thickness range, in. 


0. 0009-0.0017 


0.0005-0.010 


0.001-0.010 


0.0009-0. 002 


0.0005-0.010 


0.003-0.019 





4. 


Maximum width, in. 


46-56 


40-60 


40 


40 


50 


a. 
28-29 





S. 


Area factor" 


17, 900-19, 800 


21,000-21,800 


21,200-21,400 


23,600 


20,000 


a 


24,000 





6. 


Specific gravity 


1.40-1.50 


1.28-1.43 


1.29-1.31 


1.191.20 


1.42-1.46 


1.14-1.16 





7. 


Tensile strength, ” p.s.i 


4,400-18,600 


5,400-13,900 


7,300-13,600 


4,100-9,700 


10,000-11,000 


a 


6,800- 10, 600 





8. 


Elongation, ° percent 


15-45 


25-45 


10-40 


40-60 


30-40 





9. 


Bursting strength,~ 1 mil 
thickness, Mullen points 


55-65 


30-70 


55 


40 





10. 


11. 


12. 


Tearing strength, ° gm. 


2-10 


2-25 


3-5 





Tearing strength, * Ib. /in. 


110-515 


80-105 


215-395 





Folding endurance P 


1,200-1,500° 


27 
2,7 





13. 


Water absorption, bd 
24 hr., percent 


0. 1-3.4 


5.6-7.5 





14. 


Water vapor 
permeability 


1. 4-2. 7(NMP) 
0.008-0.03(MP) 


12.5-14,2 





15. 


Permeability to gases, 
10°© g. /24 hr. /m.?/mm. 
thick. /cm. Hg at 21°C., 
0% R.H. 


co, 3 
0,° <O5 
N, <O5 


High 





16. 


Resistance rating! 
Strong acids 





Strong alkalies 


Pp 





Grease and oils 





Organic solvents 


Moistureproof 
coating attacked 





Water 





High relative humidity 





Sunlight 





Resistance to heat,” °F. 





Resistance to cold,” °F. 





Change in linear 
dimensions at 100° C. 
for 30 min.,* percent 


+0.1 to —3.0 





Flammability 


Slow burning 


Slow to self- 


extinguishing 


Slow buming 


Slow buming 


Slow burning 





Burning rate," in. /sec. 


0. 7-2.3 


0.3-2.2 


0. 2-0.4 


1.0-2.4 


0. 3-0.6 





Trade names of films 

(see list of manufacturers on 
page 809 for key to numbers 
in parentheses) 


DuPont cello- 
phane (24) 

Olin cello- 
phane (27) 

Sylvania cello- 
phane (68) 


Celanese (15) 
Inceloid A (3) 
Kodapak I (26) 
Lumarith (15) 
Nixon (47) 
Vuepak (46) 


Kodapak IV (26) 


Kodapak II (26) 
Nixon (47) 


Inceloid N (3) 
Nixon (47) 


Ethocel (23) 
Inceloid E (3) 
Nixon (47) 





Manufacturers or processors 
of films (numbers refer to 
list on page 809) 





13, 24, 27, 68 





3, 14, 15, 20, 
24, 26, 34, 44, 
46, 47, 51, 65 








14, 20, 26, 34, 
44, 47, 51, 65 








3, 20, 23, 4, 
47, 51, 60 
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. Allied Resinous Products, Inc., 525 W. Adams 
St., Conneaut, Ohio 

. American Lucoflex Inc., 500 5th Ave., New 
York 36, N.Y. 

. American Products Mfg. Co., 8127 Oleander 
St., New Orleans 18, La. 

4. Anchor Plastics Co., 533 Canal St., New York 
13, N.Y. 

. Atlas Mineral Products Co., Mertztown, Pa. 

. Auburn Button Works, Inc., Aubum, N.Y. 

. Bakelite Co., Div. of Union Carbide & Carbon 
Corp., 30 E. 42nd St., New York 17, N.Y. 

. Blossom Mfg. Co., Inc., 915 Broadway, New 
York 10, N.Y. 

9. Blum Co., Paul, 312 Larkin St., Buffalo, N.Y. 

10. Bolta Products, Inc., Lawrence, Mass. 

11. Bortman Plastics Co., 183 Essex St., Boston 


se ww 


Ian 


1l, Mass. 

12. Canadian General-Tower, Ltd., Galt, Ontario, 
Canada 

13. Canadian Industries, Ltd., Box 10, Montreal, 
Canada 

14. Carter Products Corp., 10225 Meech Ave., 
Gevel and 5, Ohio 

15, Celanese Com. of America, 290 Ferry St., 
Newark 5, N.J. 

16. Chester Packaging Products Corp., 284 
Nepperhan Ave., Yonkers, N.Y. 


17. Clopay Corp., Industrial Products Div., 
CGlopay Sq, Cincinnati 14, Ohio 

18. Columbus Coated Fabrics Corp., 7th & Grant 
Ave., Columbus 16, Ohio 

. Continental-Diamond Fibre Co., Newark, Del. 

. Joseph Davis Plastics Co., Schuyler & 
Quincy Ave., Arlington, N.J. 

21. Dewey & Almy Chemical Co., 62 Whittemore 
Ave., Cambridge 40, Mass. 

. Dielect Inc., P.O. Box 827, Perth Amboy, N.J. 

. Dow Chemical Co., The, Midl and, Mich. 

. E. L. duPont de Memours and Co., Inc., Film 
Dept., Wilmington, Del. 

. Durethene Corp., 1859 S. 55th Ave., Chicago 
50, 11.; 5600 W. Arbor Vitae St., Los 
Angeles, Calif. 

. Eastman Kodak Co., Rochester 4, N.Y. 

. Ecusta Paper Com., Olin Film Div., 655 

Madison Ave., New York 21, N.Y. 
Electro-Technical Products Div., Sun Chemical 
Com., 113 E. Centre St., Nutley, N.J. 

Elm Coated Fabrics Co., 48 W. 25th St., New 
York 10, N.Y. 

Extru ders Inc., 3232 West El Segundo Bivd., 
Hawthome, Cal. 


28. 
29. 


30. 


Firestone Plastics Co., Pottstown, Pa. 

Garlock Packing Co., Palmyra, N.Y. 

General Plastics Corp., 1400 N. Washington 
St., Marion, Ind. 

General Tire & Rubber Co., Pennsylvania 
Plant, Jeannette, Pa 

36. Gering Products Inc., N. 7th St. & Monroe 

Ave., Kenilworth, N.J. 
37. B. F. Goodrich Co., Akron 18, Ohio 
38. Goody ear Tire & Rubber Co., Akron 16, Ohio 


32. 
33. 
34. 


35. 


obtained from various sources. 


uses of their materials. 


> ASTM D882, procedure B 
© ASTM D774 
4 Eimendorf test. 


determined. 
© SPI-ASTM D1004, static-weighing method. 


® asTM D570 


1 Code for rating: 
e = Excellent 


LIST OF MANUFACTURERS AND PROCESSORS 
OF FILMS* 


31. Filmwood Corp., 33 N. 23rd St., Camden 5, N.J. 





*The values reported in this chart ere only for films up to 0.01 in. in thickness. 
Special grades of these materials may be obtained which excel in some 


particular property. Manufacturers should be consulted for additional or specific information or for new 


g = Good 





J Except aliphatic and petrol hydr 
* Except H2804 and HNO3. 

! Except NH, OH. 

™ Except ketones and esters. 

" Except chi d solvents, k 

° Except hydr 





_—s 


and chiori 





The 





increases. 








—__ 
POLY- 
THYL POLYETHYLENE METHYL 
LULose TEREPHTHALATE | veruacryLaTE 
ees ee 
Sting - Extrusion 
S, rolls 2 Sheets, rolls, Rolls 
Pes tapes 
“0.010 3 0.00025-0.0075 0.005-0.010 
29 4 | 36-40 40 
000 « 20,000 23,400 
“1.16 6. 1.39-1.40 1. 18-1.19 
10,60 7 16, 800-27,900 11,500-12,300 
8 70-130 4-12 
85 9 45-60 - 
36 10. 18 - 
195 11 650-1,740 340-380 
0 12 20,000 = 
5 13, 0. 3-0.6 0.3-1.0 
4.2 14 0. 05-0. 15(MP) 0.5 
15 CO, <0.5 - 
oO, <0.5 
N, <0O5 
16. e 4 
17 g 4 
18. e Pp 
19 & - 
20 e gtop 
23. | 450 155-190 
24. | —70 Good 
+ = 
| 
25. | —0.2 to —0.8 - 
= a — , 
26. | Slow to self- Slow burning 
| extinguishing 
. i 
27. | - 0.1 
28. | Mylar (24) Methaflex (51) 
| 
| 
| 
29. 24 $1 
















heat and cold should be considered as special 
for 


pert and service conditions such as amount of stressing, h 
problems. Where « range of values is given in the chert, 





39. Gordon-Lacey Chemical Products Co., Inc., 
Maspeth, L.1L, N.Y. 

40. H & R Industries, 344 E. Walnut St., 
Nazareth, Pa. 


41. Harte & Co., Imc., 267 Fifth Ave., New York 1, 
N.Y. 


42. Harwid Co., 229 Binney St., Cambridge 42, Mass. 

43. Irvington Varnish & Insulator, Div. of Minn. 
Mining & Mfg. Co., 8 Argyle Terrace, 
Irvington 11, N.J. 

44. Midwest Plastic Products Co., 1801 Chicago 
Road, Chicago Heights, Ill. 

45. Minnesota Mining & Mig. Co., St. Paul, Minn. 

46. Monsanto Chemical Co., Plastics Div., 
Springfield, Mass. 

47. Nixon Nitration Works, Nixon, N.J. 

48. Pantosote Co., 444 Madison Ave., New York 


22, N.Y. 
49. Plastex en Corp., 230 Passaic Ave., 
May wood, N.J. 
50. Plastic Film Corp., 475 Fifth Ave., 
17, N.Y. 
51. Plax Corp., West Hartford, Conn. 
52. Plicose Mfg. Corp., 267 Fifth Ave., New York 
16, N.Y. 
53. Polymer Corp. of Penna., 400 Walnut St., 
Reading, Pa. 
54. Polyphane Com., 177th St. & Harlem River, 
Morris Heights 53, N.Y. 
55. Presto Plastics Products Co., Inc., 40 Worth 
St., New York 13, N.Y. 
56. Rand Rubber Co., Summer Ave. & Halsey St., 
Brooklyn 16, N.Y. 
57. ReybestosMamhattan Corp., Manheim, Pa. 
58. Resiloid Cor., 220 Stewart Ave., Brooklyn 6, N.Y. 
59. Respro Inc., 530 Wellington Ave., Cranston 
10, RAL. 
60. Reynolds Metal Co., Plastic Div., P.O. Box 
1798, Gary, Ind. 
61 Ross & Roberts Co., Div. of Pollak Industrial 
Corp., 1299 W. Broad St., Stratford, Conn. 
62. Rubber Corp. of America., 274 Ten Eyck &., 
Brooklyn 6, N.Y. 
63. Rudd Plastic Fabrics Corp., 439 4th Ave., 
New York 16, N.Y. 
64. S&t. Lawrence Textile Corp., 12 W. 27th St., 
New York 1, N.Y. 
65. Scranton Plastic Laminating Corp., 3218 
Pittston Ave., Scranton, Pa. 
66. Shore Line Industries, Inc., Railroad Ave., 
Clinton, Conn. 
67. Spartan Industrial Com., 51 Chambers St., 
New York 7, N.Y. 
68. Sylvania Div., American Viscose Corp., 350 
Fifth Ave., New York 1, N.Y. 
69. Textileather Corp., 607 Madison Ave., 
io 
70. Thermoplastic Fabrics Corp., 
New York 18, N.Y. 
71. United States Gasket Co., P.O. Box 93, 
Camden, N.J. 
72. United States Rubber Co., 1230 Avenue of the 
Americas, New York 20, N.Y. 
73. Visking Corp., Pl astic Div., Terre Haute, Ind. 


New York 


Toledo, 


1457 Broadway, 





The information was 


® Square in. per Ib. of film in 1 mil (0.001 in.) thickness. Figures may vary with resin plasticizer ratio. 


Figures represent pull required to continue tear of 1 mil thick film after starting. 
Force required to start tear is too high to measure on same equipment and therefore is not normally 


f Using 1 mil thick film and the Schopper Bending Endurance Tester, unless otherwise noted. 


* ASTMD697; values are in grame/24 hr./m.2/mm. thickness/cm. Hg at 25° C. 


m = Moderate f = Pair p = Poor 


esters, and hot aromatic hydrocarbons. 
d solvents. 


P These compositions are the _thermoplestic materials thet gradually become softer as the tempereture 
and service temperature will depend on formule of material, design of 


det to 


ii 


for 





,etce. R 


and the high value for intermittent 





the low value is the limiti 
exposure. 
@ ASTM D1204. 


mp 











Films Chart 


° Peragreph 4.10 in Commercial Standard CS192-53. 
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TEFLON MEL AMINE-FORMAL DEHYDE LAMINATES 
LAMINATES 7 
PROPERTIES* Glass | Cellulose | Cotton | Asbestos | Cig,, rte 
fabric paper fabric Plabric fabric e 
base base base ie base _— 
1. Laminating temp., °F. - 270-320 270-320 270-320 270-320 270-320 
2. Laminating pr » Psi - 1000-1800 | 1000-1500 | 1000-1800 1000-1800 | 1000-1800 
3. Specific gravity, D792 2.2 1.40-1.55 1.35-1.5 1.75-1.85 1.82-1.98 1.80 
4. Specific volume, cu. in. per lb., D792 12.6 19. 1-17.8 20.5-18.5 15.8-14.9 15. 2-13.9 15.4 
5. Tensile strength, D638, p.s.i. 8000-12000) 10000-25000) 9000-13000} 6500-12000} 25000-50000 16500 
6. Modulus of elasticity in tension, 
bs D638, 105 p.s.i. “ = 10-19 = - - 
7. Compressive strength, D695, p.s.i. - 30000-48000) 33000-46000) 27000-50000) 30000-85000 60000 
8. Modulus of elasticity in compression, 47 
D695, 105 p.s.i. ied ee - ca ¥e 
9. Flexural strength, D790, p.s.i. 11000-13000 | 14000-20000} 14000-20000) 17000-24000) 28000-55000 | 21000-25000 
10. Modulus of elasticity in flexure, 30 
2 D790, 105 p.s.i. 2 -s ” = bad 
11, Shear strength, D732, p.s.i. - - 16500-18000 - 19000-30000 - " 
12. Modulus of elasticity in shear, 
p. 105 p.s.i. me - vl " = - 
13. Bearing strength, D953, p.s.i. = _ - - - - 
14. Impact strength, Izod, D256 7 4% 
ft.-Ib. per in. of notch id 5-6 0.3-1.5 0.91.7 0.75-4 5-15 5-5.5 
15. Bond strength, D952, Ib. _ 1000 1500-2500 1500 1500-2300 1500 
16. Hardness, Rockwell, D785 M60 M110-M125 | M110-M120 | M110-M115 | M105-M130 ~_ : “ 
17. Thermal conductivity, C177, 1-2 _ 1.7-2.4 
10-4 cal. /sec. /sq.cm. /1° C./cm. ¥ a en = 
18. Specific heat, cal. per °C. per gm. 0.2 - - - 0. 23-0. 26 - 
19. Thermal expansion, D696, 10-5 per °C. * - 0.7-2.5 - 0.7-1.2 = oe 
20. Resistance to heat (continuous)? °F. 480 210-260 210-260 225-245 300 - 
21. Heat distortion temp., D643, °F. - - - - - ~ 
22. Insulation resistance (96 hr. at 
90% R.H. and 35° C.), D257, megohms | 5900 to 106 - ” 5 30-1500 10 
23. Volume resistivity (50% R.H. and > 106 a e 
25° C.), D257, ohm-cm. _ = en 
24. Dielectric strength, short-time, 300 400 ¥ 200-4 
1/8in. thickness, D149, volts per mil 350 700 200-300 50-150 SO 425 
25. Dielectric strength, step-by-step, 
1/8in. thickness, D149, volts per mil 250-300 200-450 100-250 60-120 150-350 300 
26. Dielectric strength, step-by-step, 
to lamination, KV/in. 50 ns 12-36 7 15-75 35-45 
27. Dielectric constant, 60 cycles, D150 2.7 ~ 7.0-8.3 - _ _ 
28. Dielectric constant, 10° cycles, D150 yj 7.9 8.3-8.8 - 6.1-6.5 sie 
29. Dielectric constant, 10° cycles, D150 2.7 6.4-8.5 6. 2-10.0 8.0-9.6 6.9-9.0 6.5 
30. Dissipation factor, 60 cycles, D150 0. 0005 - 0.041 - _ = 
31. Dissipation factor, 103 cycles, D150 0.0004 0.057 0.07-0.09 - 0.011-0.014 = 
32. Dissipation factor, 106 cycles, D150 0. 0006 0.035-0.05 | 0.031-0.1 0.12-0.22 | 0.011-0.025 | 0.040-0.080 
33. Arc resistance, D495, sec. 160 - 120-135 - 175-190 180 
34. Water absorption, 24 hr., ¥ 
1/&in. thickness, DS70, % 0.02 1.0-2.0 1.0-2.0 1.0-5 1,0-2.5 1.5-2.8 
35. Burning rate, D635 Nil Approximately nil Nil Nil 
36. Effect of sunlight Nil Slight color change - 
37. Effect of weak acids, D543 None —> | a | None | None None 
38. Effect of strong acids, D543 uy lI aaly Decomposes _ 
39. Effect of weak alkalies, D543 None None None None None None 
40. Effect of strong alkalies, D543 Slight Attacked Attacked None Attacked Attacked 
41. Effect of organic solvents, D543 None None on bleed-proof materials ~ 
42. Machining qualities Good Fair Good Fair Fair Fair 
Aqualite (21), Celoron (5), Consoweld (3), Decarlite (6), 
Dilecto (5), Farlite (9), Formica (11), Hi-Den (23), Insurok (25), 
Lamicoid (19), Micarta (32), Nevamar (20), Ohmoid (33), 
43. Trade names (See list of manufacturers dua Panelyte (22), Phenolite (21), Phenrok 8), Pregwood (1 (i1 1), 
on page 815 for key to a ) Ryertex (27), Spauldite (29), byathens | (30), Taylor (31), 
Tensilite (16), Textolite (12) 
44, Manufacturers (See list on page 813 5 35345" $5235" 12, 15, 16, 19, 20, 21, 22, 23, 25, 27, 


for key to numbers) 
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PHENOL-FORMALDEHYDE LAMINATES 
Cellulose Cotton Cotton Nylon Glass Asbestos Asbestos 
paper fabric web fabric fabric fabric paper Wood 
base base base base base base base base 
1 275-350 275-350 275-350 275-325 275-350 300-350 300-350 30-320 
a 1000-1800 1000-1800 1000-3000 1000-1800 1000-1800 1000-1800 1000-1800 1000-2000 
- 1.30-1.40 1. 30-1.36 1.31-1.37 1,15-1.19 1.4-L.8 1.55-1.80 1.65-1. 83 1.3 
4. 21.3-19.7 21, 3-20.4 21. 1-20.2 24.0-23.2 19.7-15.4 17.8-15.4 16, 8-15.1 21.3 
5. 6000-25000 9000-16000 15500 5000-9500 11500-40000 6000-12000 5000-15000 | 16000-32000 
6. 4-30 3.5-15 _ 3.6 10-20 3.5-15 - 37 
Ms 7. | 20000-40000 | 30000-44000 | 32000-41000 = 42000-60000 | 18000-45000 38000 12000-21000 
a 8 6 - - - 7 a 
9. | 10500-25000 16000-30000 | 18000-21000 10000-22000 | 20000-40000 | 10000-35000 10000-35000 | 25000-40000 
10. 15 ~ = _ - 12 - 7 
41. | 9000-14000 | 11500-15100 | 12600-14000 | 13200-13700 | 17200-24000 | 12000-16100 | 9000-13500 Me . 
12. - - = ~ = - - 6 
“13. = - - = - e mo bs . 
14. 0.35-2.2 1.0-10 2.2-5.5 2.0-8.0 3.2-16 1.811 0.81.9 4-8 
is.| 700-1400 | 1200-3000 | 1000-1600 | 1000-2200 800-1600 | 1500-2200 700-1000 ne yey 
P* 16. M70-M120 M70-M120 M100-M110 M100 M105-M110 M70-M110 M100 M90-M105 
17. 1.8 2.1-2.3 = _ 1.4-1.8 4.6 - - 
18. | 0.38-0.41 0.35-0.38 = - 0.23-0. 27 = = 0.2-0.4 
19. 1.4-3.0 1.8-3.2 1.3-1.6 4 1.5-2.5 1.7-2.5 1.0-1.6 0.6||,6.5|| 
20. 225-250 225-250 165 290 275 275 212-250 
21. >320 >320 - 165 > 320 >320 - >320 
22. 35-20000 10-5000 10-200 30000- 1000000 25-500 = _ 0. 25-335 
aaa ses 
23. | 1019-1013 101-19 12 ~ 7x10}5 we a me ™ 
24. 300-1000 150-600 200 360-480 300-900 50-100 160 75-500 
2s. 260-800 150-440 150 300-425 250-700 50-125 120 — 
26. 15-70 10-60 10-40 40-100 10-50 ~~ f 7 4-25 a 
"27. | 4.5-7.5 5.0-10 Ce ee oT. sel ee canes eee tat 
28. 4.2-6.0 4.2-6.5 - 3.6-4.1 4.8 7.5 7.0 ~ - 
29. 3.6-6.0 5.5-7 7.0 3.5-3.9 3.7-6.0 5.5-7.0 5.2 5 
30. 0.02-0. 10 0.04-0.20 - 0.01-0.02 0.01-0. 02 = = 0.20 
31. 0.03-0.07 0.04-0.09 — 0.01-0.02 0.015-0.017 0.06-0. 10 0.179 =_ 
32. 0.02-0.08 0.05-0.10 0.10 0.015-0.040 0.01-0.03 0. 10-0. 15 0.115 0.05 ae 
33. Tracks Tracks ~ 5-40 Tracks Tracks Tracks Tracks 
3A. 0.3-9.0 1.0-2.0 1.5 0. 2-0.35 0.3-2.3 0.3-2.5 0.4-2.0 2.5-11 
35. Very low Very low Very low Slow Nil Approx. nil Approx. nil Very low = 
36. Lowers surface resistance and general darkening 
37. None to slight depending on acid 
38. Decomposed by oxidizing acids; reducing and organic acids none to slight effect 
39. Slight to marked depending on alkalinity and grade 
40. Attacked by strong alkalies unless a special alkali-resistant resin is used aE Ss baadead 
41. None on bleed-proof materials 
42. Fair to excellent Fair to good | Good 
Aqualite (21), Celoron (5), Consoweld (3), Decarlite (6), Dilecto (5), Farlite (9), Formica (11), 
Hi-Den (23), I 25 id (19), Micarta (32), Nevamar (20), Ohmoid (33), Panelyte (22), 
Phenolite (21), Phenrok te Pregwood (11), Ryertex (27), Spauldite (29), Synthane (30), Taylor (31), 
43. Tensilite (16), Textolite (12) 
4, 2, 3, 5, 6, 8, 9, 11, 12, 15, 16, 19, 20, 21, 22, 23, 25, 27, 29, 30, 31, 32, 33 
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DIALLYL PHTHALATE 
LAMINATES 


POLYESTER LAMINATES 





PROPERTIES * 


Glass 
fabric 


Cotton 
fabric 


base 


Glass 
fabric 
base 


Glass 
mat 
base 


Paper 
base 


VULCANIZED 
FIBRE 
(in general, 
low thick- 
nesses give 
high values ) 





. Laminating temp., °F. 


200-300 


200-300 


200-300 








. Laminating pressure, p.s. i. 


10-150 


10-150 


10-150 








. Specific gravity, D792 


1.38 


1.5-2.1 


1,5-1.8 


1.0-1.5 





Specific volume, cu. in. per Ib., D792_ 


20.1 


18.5-13.2 


18.5-15.4 


27.7-18.5 








. Tensile strength, D638, p.s.i. 





Modulus of elasticity in tension, 
D638, 105 p.s.i. 


8500-10500 


40000-50000 
10-28 


15000-24000 
10-19 


a eee 





. Compressive strength, D695, p.s.i. 


30000-50000 








. Modulus of elasticity in compression, 


D695, 105 p.s.i. 





. Flexural strength, D790, p.s.i. 


12000-17000 





. Modulus of elasticity in flexure, 


D790, 105 p.s.i. 








. Shear strength, D732, p.s.i. 


_| 17800-20000 


14000-14700 








. Modulus of elasticity in shear, 


105 p.s.i. 








. Bearing strength, D953, p.s.i. 


40000-50000 





. Impact strength, Izod, D256, 


ft.-Ib. per in. of notch 


. Bond strength, D952, Ib. : 





Hardness, Rockwell, D785 





. Thermal conductivity, C177, 


10-4 cal. /sec. /sq.cm./1° C./cm. 


19-35 











Specific heat, cal. per °C. per gm. 


M100-M110 





3-5 





0. 25-0.26 





. Thermal expansion, D696, 10-5 per °C. 


0.4 





2.3 





. Resistance to heat (continuous),” °F. 





. Heat distortion temp., D648,° F. 











Insulation resistance (96 hr. at 
90% R.H. and 35° C.), D257, megohms | 





. Volume resistivity (50% R.H. and 


25° C.), D257, ohm-cm. 





24. 


Dielectric strength, short-time, 
1/8in. thickness, D149, volts per mil 





2s. 


Dielectric strength, step-by-step, 
1/8-in. thickness, D149, volts per mil 





26. 


Dielectric strength, step-by-step, 


to lamination, KV/in. 





150-250 








27. 


Dielectric constant, 60 cycles, D150 


4.3-4.8 





28. 


Dielectric constant, 103 cycles, D150 





29. 


Dielectric constant, 105 cycles, D150 





30. 


Dissipation factor, 60 cycles, D150 





4.0-4.7 





0.005-0.025 





31. 


Dissipation factor, 103 cycles, D150 





32. 


Dissipation factor, 106 cycles, D150 





33. 


Arc resistance, D495, sec. 





3. 


Water absorption, 24 hr., 
1/8 in. thickness, D570, % 





80-180 


0.005-0.010 


_| 0.007-0.02 | 


140 





0.3-1.0 


1.5 


18-65 





35. 


Burning rate, D635 


Slow to nil 


Slow to nil 


Self- 


Slow 








36. 


Effect of sunlight 


Approx. nil 


Approx. nil 


extinguishing 
= 


Slight 





37. 


Effect of weak acids, D543 


Embrittled 
by some 





38. 


Effect of strong acids, D543 


Some 


Some 


Embrittled 





39. 


Effect of weak alkalies, D543 


Slight 


Slight 


Swells 





40. 


Effect of strong alkalies, D543 


Slight 


Swells 





41. 


Effect of organic solvents, D543 


Generally 
nil 





42. 


Machining qualities 


Fair 








Good 








Fair 


Good 


Good to excellent 





Trade names (See list of manufacturers 
on page 813 for key to numbers) 


Glastic (14), 


Conolite (4), Dilecto (5), Dryply (10), Formica (11), 
Micarta (32), Pane 


‘e (22), Phenolite (21), 


Plastaloy (1), Synthane (30), Wallfab (13), Zenaloy (34) 


Diamond (5), Nationa! 
21 aulding (29), 
ole Gt), Vulcoid 
(S), Wilmington (33) 





. Manufacturers (See list on page 813 


for key to numbers) 





1, 4, 5, 10, 11, 13, 14, 21, 22, 24, 30, 32, 34 





5, 21, 29, 31, 33 
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SILICONE LAMINATES 





Glass fabric 
base 


Asbestos fabric 
base 


LIGNIN 
PLASTIC 


(Laminated } 





1000-2000 


1.6-1.8 


— 


__ 275-365 
2000-25000 
1.38-1.41 





~ 17.3-15.4 








16500-18000 


1.0 





| 12000-13000 


7500-8000 


20. 1-19.7 


12.5 


25000-30000 


0. 65-0.83 


12.0-12.8 
i. ae 





18. 0. 25-0. 27 


19, 0. 5-1. a 








1.8 x 10}? 





200-480 


200 
(3/8-in. ) 





150-225 


25-55 
3.7-4.3 


170 





3. 7-4.3 
3.7-4.3 








0.0006-0.0055 








0.0010-0.0035 





0.00 12-0.0030 
150-250 








0.15-0.65 





Very low 





Nil 





Very slight 


None to 


slight 





Some attack 


Some attack 


Attacked by 
oxidizing acids 





39, Very slight 


Very slight 


Slight to 
marked 





40. Attacked 


Attacked 


Decomposes 





41, Attacked! 


iby some 


Slight 


LIST OF MANUFACTURERS AND SUPPLIERS* 


Atlas Mineral Products Co., Mertztown, Penna. 

Capac Plastics, Inc., S. Main St., Capac, Mich. 

Consolidated Water Power and Paper Co., Wisconsin 
Rapids, Wisc. 

Continental Can Co., Inc., 4300 N. Port Washington Rd., 
Milwaukee, Wisc. 

Continental-Diamond Fibre Co., Newark, Del. 

Decar Plastic Corp., Middleton, Wis. 

Electro-Technical Products, Div. of Sun Chemical Corp., 
113 E. Centre St., Nutley 10, N. J. 

Fabricon Products Inc., 1721 Pleasant Ave., River Rouge 
18, Mich. 

Farley & Loetscher Mfg. Co., Dubuque, lowe 

Flexfirm Products, 2300 North Chico Ave., El Monte, Calif. 

The Formica Co., 4614 Spring Grove Ave., Cincinnati 32, 
Ohio 

General Electric Co., 1 Plastics Ave., Pittsfield, Mass. 

M. C. Gill Corp., 836 Truckway., Montebello, California 

Glastic Corporation, 1823 E. 40th St., Cleveland 3, Ohio 

Haskelite Mfg. Corp., Grand Rapids 2, Mich. 

jJ. P. Lewis Co., Beaver Falls, New York 

Lunn Laminates, Inc., Oakwood Rd. & W. 11th St., 
Huntington Station, L. L, New York 

Masonite Corporation, 111 West Washington St., Chicago, Ill. 

Mica Insulator Co., P. O. Box 1076, Schenectady 1, N. Y 

National Plastic Products Co., Odenton, Md. 

National Vulcanized Fibre Co., Wilmington 99, Del. 

Panelyte Div., St. Regis Paper Co., Enterprise Ave., 
Trenton, N. J. 

Parkwood Laminates, Inc., 24 Water St., Wakefield, Mass. 

Plastic Age Co., 649 Arroyo Ave., San Fernando, Calif. 

The Richardson Co., Lockland, Cincinnati 15, Ohio 

Russell Reinforced Plastics Corp., 4 S. 13th St., 
Lindenhurst, L. L, N. Y. 

Joseph T. Ryerson & Son, Inc. P. O. Box 8000-A, 
Chicago 80, IIL 

Scranton Plastic Laminating Corp., 3218 Pittston Ave., 
Scranton, Pa. 

Spaulding Fibre Co., Inc., 310 Wheeler St., Tonawanda, N.Y. 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Electric Corp., P. O. Box 868, Pittsburgh 30, 
Pennsylvania 

Wilmington Fibre Specialty Co., P. 
Wilmington 99, Del. 

Zenith Plastics Co., 1548 West 135th St., Gardena, Calif. 


O. Drawer 1028, 


. The values for the properties in this chert are based upon maximum 





42. Fair 


Good 





Good 





Dilecto (5), Formica 
43. 


(11), Lamicoid (19), 


Micarta (32), Panelyte (22), Phenolite (21), 


Synthane (30), Taylor (31), Textolite (12) 


Benelex (18) 





5, 11, 12, 19, 21, 22, 30, 31, 32 





(18) 








Laminates Chart 


and figures submitted by « number of manufacturers of each 
type of laminate. The manufacturers should always be consulted before 
making a choice of laminate. 


*D numbers refer to A.S.T.M. methods. 


> The values reported for this property depend on the size and shape 
of the test piece and the The permissible 
service temperature will very with the f Jeti of the rial, de- 
sign of the pert, and service conditions such es emount of stressing, 
humidity, etc. Requirements for resistance to heat should be considered 
@ special problem. 
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MOL ECU- SP. GR. R. 1. 
NAME STRUCTURAL FORMULA tw AR AT ro v.P. 
WEIGHT 25° C. 25° C. 
mm. lig 
Abietic acid derivatives 1.5 x 10" 
1. Dihydroabiety! alcohol C,,H,,CH,OH CH, ,0 290 1.007-1.008° 1.528 @ 25° 
2. Methyl abietate C,yH»COOCH, C,,H,,0, 316 1.025¢ 1.5280© <0. 125° 
3. Hydrogenated methy! abietate C,,H,,COOCH, C,,H,,0, 318 1.025° 1.519° <0.1025° 
Adipic acid derivatives 

4. Diethyl adipate C,H,OCO(CH,),COOC,H, CicH.0, 202 1.002 1.426 a 

5.  Dibutyl adipate C,H,OCO(CH,),COOC,H, CHO, 258 0.961 1.434 ‘“ 

6. _Diisobutyl adipate (CH,CH,COOCH,CH(CH,),], CrsH yO, 258 0.950° 1.4293 - 

7. Di-n-hexyl adipate C,H,,0CO(CH,),COOC,H,, C.H5.0, 314 0.925-0.938 1.4125° > 

8. Dioctyl adipate  j§- ~ * “ 370 0.925 1.4465 = 

9.  Dicapryl adipate C,H,,OCO(CH,),COOC,H,, C,,H,,0, 371 0.9135¢ - -. 

10. Di-(2-ethylhexyl) adipate C,H,[COOCH,CH(C,H, )C,H,}, CysH,,0, 371 0.9268° 1.4466 <0.01 

ll. Di-isooctyl adipate C,H,,0CO(CH,),COOC,H,, C,,H,,0, 371 0.928° 1.448 <0.124150° 

12. Dinonyl adipate (CH,),(COOC,H,s), Coat uc0, 399 0.9168° = a 

13. {sooctyl decyl adipate C,H,,OCO(CH,),COOC,.H,, CyH 0. 399 0.921 1.4505 a 

14. Didecy! adipate C,eH,,0CO(CH,),COOC,,H,, CicHs 00, 427 0.915 1.4508 ns 

15. Di-isodecyl adipate C,eH,,0CO(CH,),COOC,,H,, dM 427 0.9171 1.4498 s 

16. n-octyl decyl adipate - - 398 0.914° 1.446 <0.04@150° 

17. Dimethoxyethy! adipate CH,OC,H,OCO(CH,),COOC,H,OCH, C,,H,,0, 262 1.075 1.439 ~ 

18. Diethoxyethy! adipate C,H, OC,H,OCO(CH,),COOC,H,0C,H, CiH 60, 290 1.036 1.439 a 

19. Dibutoxyethy! adipate (C,H,OC,H,OCOCH,CH,), C,.H,.05 346 0.997° 1.442  <0.17@150° 

20. Dihexoxyethyl adipate (CH,),(COOC,H,OC,H,,), Cy3H4:05 402 0.9642 1.4440 ia 

21. Dimethoxyethoxy ethy! adipate (CH,OC,H,OC,H,COO(CH,), }, CisHseO, 350 1.104 1.450 4 

22. Dibutoxyethoxy ethy! adipate (C,H,OC,H,OC,H,COO(CH,), |, Cy,H.,0, 435 1.025 1.447 “ 

23. Dibenzyl adipate C,H, CH,OCO(CH,),COOCH,C,H, CyeH,,0, 326 - - - 

24. Ditetrahydrofurfuryl adipate (C,H,O-CH,OCOCH,CH,), C,.H,.0, 314 - = ~ 
Azelaic acid derivatives 

25. Di-2-ethylbuty! azelate C,H, ,0COC,H, ,COOC,H,, CyrHeO, 356 0.934° 1.4445 - 

26. Di-2-ethylhexyl azelate C,H,,OCOC,H,,COOC,H,, Cys HO, 413 0.9184° 1.4464 = 
Di-isoocty! azelate C,H,,OCOC,H,,COOC,H,, CysHyO, 413 0.918-0.920° 1.448-1.450 - 
Benzoic acid derivatives 

28. Ethylene glycol dibenzoate C,H, COOCH,CH,OCOC,H, C,H, 0, 270 - - - 

29. Diethylene glycol dibenzoate C,H, CO(OCH,CH,),0COC,H, CiH10s 314 1.178 1.5424 <0.01 

1.1765° 1.5449° 

30. Dipropylene glycol dibenzoate C,H, CO(OC,H,),OCOC,H, CyoH,,0; 342 1.129 1.5282 1.20 200° 

1.1260° 1.5300° 

31. Triethylene glycol dibenzoate C,H, CO(OCH,CH,),OCOC,H, CioH 1,0. 358 1.168 - - 

32. Polyethylene glycol (200) dibenzoate C,H, CO(OCH,CH,) OCOC,H, - 408 1.158 1.5252 - 

33. Polyethylene glycol (300) dibenzoate C,H, CO(OCH,CH,) OCOC,H, - 508 1.150 1.5137 - 

34. Polyethylene glycol (400) dibenzoate C,H, CO(OCH,CH,) OCOC,H, - 608 1.145 1.5077 - 

35. Polyethylene glycol (600)dibenzoate C,H, CO(OCH,CH,)xOCOC,H, " 808 1.141 1.4984 a 

36. Benzophenone C,H, COC,H, C,,H,.0 182 1.0976@50° 1.5975@45° - 
Bipheny! derivatives ' 

37. Amylbipheny! H,,C,H.C,H, cA. 224 0.968 1.5664 <0.01 

38. Diamylbipheny! ~ Crs 294 0.916 1.5335 <0.01 

39. 2-Nitrobiphenyl C,H; C,H,NO, C,,H,O,N 199 1.203 1.612 - 





* Code for column headings: Sp. Gr. = specific gravity; R. 1. = refractive index, V. P. = vapor pressure; B. R. = boiling range; M. P. Waser 3 F. P. = 
flash point (Cleveland and Open Cup); Sin water = solubility in water; CA = cellulose acetate; CAB = cellulose acetate buty 
EC = ethyl cellulose; PM = polymethyl methacrylate; PS = polystyrene; VA = polyvinyl acetate; VB = polyvinyl! butyral; VC = spab atetin and VCA = vinyl 
chloride acetate. 
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oO 
B. R. uP, 8 F.P. enen PATIONSTY ST AST DESIGNATIONS, AND TRADE MANUFACTURERS” 
CA CAB CN EC PM PS VA VB YC VYCA yapxs’ FoR PLASTICIZERS 
~ °C. as 4 °C. = % by wt. 
, ' » 32-33 190 Ins. 1 tk CCPLIPC P_ Amo 40 
: 2 360-365 (d.)_ * 190 In 1 P CCC CI CC C Abalyn(40) 40 
, 365370(4) - 183 Im 1 P C CCCI C C C _ Hercolyn (40) 40 
4 245 -14 ~ 0.060 Cc Cc Cer - = = = = = 3 8, 25 
<— 368-170 @17 mm. — ms Mm PfrCcCettcnas Se. CUS. Ce ~ : a ee 
& 135-147 @4 mm. -2 160 Ins. - ¢c c---c-Ccc _“Cabflex” Di-BA(11) dA, 20, 26, 46, 73 
7 204-206 @8 mm. -8 ~ On fF £2 é€ececeéer Fs ¢ ” «37, 44, 46 
-—— mma. «° - _ -- «- «-<«=s+«s 6 © 6 €. See wero 
“Polycizer”’ 332(38) 34, 35, 38, 52 
> 213217 04mm. +-15 #+- ts Cc c¢ CCcCCP P C C  “Harflex” 280 (37) 10, 37 
i. 232@10mm. <—75 16 <001 1 C CC tlICtH CC C_  “Adipol” 2EH (56) ~ ‘91, 12, 26, 37, 39, 46, 51, 
“Cabflex”’ Di-OA (11) 56, 62, 66, 73, 79 
“Flexol”’ A-26 (12) 
a rr 
il. 205-200@4mm. <-70 210 Ins P C CCC CC I C C_ “Adipol” 10A (56) 10, 11, 35, 37, 39, 46, 51, 
“Cabflex’”’ Di-OA (11) 52, 56, 62, 66, 79 
“H arflex’? 220 (37) 
vas alanid- all ee “Morflex”’ 300 (51) PO ORIG OL i. 
2 —-  wS 22 Me -P € - € € €- - € €¢ Seer emey 37, 46, 51, $2 
(3 210-232@4mm.  <-0 289 Ins C C CC--C CC C “Cebfiex"ODA(I1l) ll 
14. 238-245 @4 mm. =—ta 219 Ins. € c cc -cCCCC C  “Cabfiex” DDA (11) 11,51 
“Morflex’’ 330 (51) P =e 
i5 Sy a ee eee ee -— 49 
16 720-254 —=5 ®©5 im P CC cCP CCitH1C C  “Adipol” ODY (56 40, 51, 56 
“‘Hercoflex’’ 290 (40) 
pm ‘Morflex” 375 (51) __ ane. a 
17. 185-190 @limm.  —16 - 149 C Cc C - - - - - = - - ; 25, 46 
i.  165@4mm. <-0 - OM8 CCcC------ = Se er ee eT 
19. 200-220 @4 mm. —34 18 008 PC CCCCC CC C  “Adipol’ BCA (56) 18, 46, 56 
ae -6 ws - SS ee  _ ee _ - 18 
21. 180-20001-3mm.  — Oe ax x C- fut. C= mi BBotaces eee 46, 75 
2. 240-260 @1-3 mm. = 166 0.3 I I, € C =- - © ©. = = TR-8@5 46,75 
B. a - _ Ins. - = = = — C.— =— C C,,  “esiien”® 350 (51) 51 
%4. 200-207 @1.5 mm. 5-15 -___Ins. Et an oe. om. Sree ee Titec me 25 
25 230 @5 mm. —40 185 Ins. 1c CC ~ ~P I C C  “Plastolein’” 9050 DOZ (29) 29 
%. 23705mm.  —40 202 ~~ Ins. Ic cc- -P !.€ C “Morflex” 410 (51) wen 18, 29, 35, 46, 51, 62 
ae 2 age “Plastolein’”’ 9058 DOZ (29) 
27. 225-244@4mm. —40—72 213-219 Ins. r-¢.c c = =P 1c. c.. “Gee BaeeOaD 11, 29 
es ovr ae REE Reese is, INERT, 
28 aa 70-72 oo i ae ee ae ea ee a lan aaa rene 74 
29. 230-24205mm. 162  - <001.C Cc ccCcCc- Cc C C C  “Benzoflex” 2-45 (74) 1, 12,74 
“Flexol’’ 2GB (12) 
“Plastoflex” DGB (1) Ee petiee* op 
%. 225-235@5mm.  <-35  - <O001 CC CCC CCC C C “Benzoflex” 9-88 (74) 1, 12,74 
250 @ 10 mm. -12 “Fiexol”’ 77-G (12) 
eee eee oe Sa ee is “Plastoflex’’” MGB (1) rib jority senior 
31. 223-237 @1 mm. 47 = TT I 
32 ‘ 217-290 1 i <~35 Fi. 0.08 awe ol SS ee ae FIs “Benzoflex’’ P-200 (74) oY 74 
33. 243-327 @1 mm. Ss Tee ea ee eee ee ae 
34. 258 d. @1 mm. <-35 — @0 - « = - —.8 dhe, =) ree 74 
35. 200 d. @1 mm. 3.8 ~eeQ@N) - - - - - - Siete o) “See Oe O® ory oe ye 
36. 305 48 CE Te. en rere 
37 314-338 ca. -60 149 Ins. - €C =-=+-- -=- = = = “Pentaryi” A (67) Mere! Nowak tte 
| 38. 364-404 aan ierte - C - - - = Hie sla! Pee Be) : __ 67 
| 39. 320-330 34.5 143. In. C C CC - C C C C C  Orthonitrobiphenyl 49 
' ONB (49) 
, cote for compatibility: C = compatible, P = partially compatible, | = incompatible. 
' See list on page 828 for key to numbers. 
i , Measurement made at 20° £. 
The trade marks for plasticizers are shown in quotation marks 
Plasticizers Chart 815 








































































































































































































MOLECU- SP. GR. R. |. 
NAME STRUCTURAL FORMULA yn yee AT av’ ' vp 
WEIGHT 28° C. 26° C. 
mm. Hg 
40. Chlorinated bipheny! - - - 1.378-1.388 1.627-1.629° » 
41. Chlorinated biphenyl! - ~ a 1.447-1.457 1.630-1.631° _ 
42. Chlorinated biphenyl = rr a 1.538-1.548 1.637-1.639° 
43. Chlorinated bipheny| Co ee - - - 1.618-1.629 
~ See CH,CH,CHC(CH,),C(CH,)COCH, Cob = = , 38018 
Castor oil derivatives 7. 7 
45. Acetylated castor oil Peer - ~ 0.958 1.4570 - 
46. Acetylated castor oil “s > “ 0.968 1.469  #- 
Citric acid derivatives E, a 
47. Triethyl citrate a: (C,H, OCOCH,),C(OH)COOC,H, C,,H4.0, 276 1.136 1.4405024.5° _ 
48. _ Tri-n-butyl citrate eer (C,H,OCOCH,) ,C(OH)COOC,H, Ci4H,,0, 300 1.049@ 20° —_1.4453° a 
49. Acetyl triethyl citrate (C,H,OCOCH,),C(OCOCH,)COOC,H, C,4H.0, 318 1.135@ 23° 1.4386@23° 
SO. Acetyl tri-n-butyl citrate (C,H,OCOCH,),C(OCOCH,)COOC,H, CoH, .0, 402 1.046 1.4408@25.5° _ 
51. Acetyl trihexyl citrate __ (C,H,,OCOCH,),C(OCOCH,)COOC,H,,  CysH 0, 487. 1.005  1.4453026 a 
Coconut oil derivatives _ 
52. Chlorinated coconut oil fatty acids - ~ 320 1.13 1.480 ae 
"Epoxy derivatives _ Seay a iss eae 
53. __ Epoxy-type plasticizer _ Sees ~ - 0.912 1.451 a 
54. Epoxy-type plasticizer - - = 0.991-0.994 1.471 = 
55. _Epoxy-type plasticizer “ =s 975 0.994¢ 1.470 “7 
Ether asin 
56. Bis-(dimethyl benzyl) ether {(CH,),C,H,CH,],0 C,H,,0 286 1.008° 1.553 0.6 159° 
Ethythexoic acid derivatives —— 
57. 2.2°-(2-Ethylhexamido) diethyl (C,H,;COOC,H,),NCOC,H,,; C,,Hs,NO, 484 0.9564° 1.4584° <0.01 
di-(2-ethylhexoate) 
Formal eg 
58. Dibutoxyethoxyethy! formal (C,H,OC,H,OC,H,0),CH, Cy Hyp 336 0.97 - “ 
Fumaric acid derivative pera 
59. Diphenoxyethy! fumarate (C,H,OC,H,OCO),C,H, CHO, 356 1.08 - - 
Glycerol derivatives 
6. Glycerol monoacetate sa CH,COOCH;CHOHCH,OH CsH,.0, 134 1.190 1.4535 e 
61. Glycerol diacetate C,H,(OH)(OCOCH,), C,H,,0s 176 1.186° is = 
62. Glycerol triacetate CH,COOCH,CH(OCOCH,)CH,OCOCH, C,H,.0, 218 1.160 1.429 - 
63. Glycerol tripropionate C,H,(OCOC,H;), C,,H 0, 260 1.078° 1.431° - 
64. Glycerol tributyrate C,H,(OCOC,H,), CysH0~ 32 1.035° 1.4359° ~ 
Glycol derivatives 
65. Ethylene glycol dipropionate (CH,OCOC\H;),  ——s_—_——« CH, 0, 174 1.054 @ 15° 1.419 ee 
66. Ethylene glycol dibutyrate (CH,OCOC,H,), ——— CyoH 0, 202 1.024 @0° 1.424 - 
67. _Diethylene glycol diacetate (CH,OCOCH,CH,),O C\H,,05 190 1.1156" 1.4299 <0.01 
68. Diethylene glycol dipropionate (CH,CH,COOCH,CH,),0 CyoH 0s 218 1.066° 1.429 - 
69. Dibutoxytetraglycol (C,H,OC,H,OC,H,),0 C,.H,,0; 306 0.9436° 1.4357° <0.01 
70. Triethylene glycol diacetate (CH,OCH,CH,OCOCH,), CyoH 06 234 1.115 1.437 - 
71. Triethylene glycol dipropionate (CH,OCH,CH,OCOC,H;), C,,H,,0, 262 1.066 1.436 <0.01° 
72. Triethylene glycol di-(2-ethylbutyrate) C;H,,CO(OC,H,),0COC,H,, C,,H,,.0, 346 0.9946° 1.4404° <0.01_ 
73. Triethylene glycol di-caprylate-caprate - 400 avg. 0.965 1.4455 a 
74.  Triethylene glycol di-(2-ethylhexoate) C,H,,CO(OC,H,),0COC,H,, CsH 430, 403 0.9679° 1.4441 a 
75. Triethylene glycol dicaprylate (CH,OCH,CH,OCOC,H,,), Cy3H40, 403 0.966 1.453 * 
76. Tetraethylene glycol dicaprylate (C,H,,COOCH,CH,OCH,CH,),O C,,H,.0, 447 0.985 = - 
77. Triol HOCH,CH,OCH,C(CH,)(CH,OH)CH,CH(CH,)CH,OH C,H,,0, 206 1,081 = <0.01 
78. Polyethylene glycol 200 di-(2-ethylhexoate) C,H,,CO(OC,H,) ) ,OCOC,H,, = ~ 0.9892° 1.4470° - 
79. Polyethylene glycol 200 HO(CH,CH,O) o 200 avg. 1. 125° 1.4590° m 
80. Polyethylene glycol 300 HO(CH,CH,0) H - 300 avg, 1.125° 1.4641° an 
&I. Polyethylene glycol 400 HO(CH,CH,O) = 400 ave. 1.125* 1.4662" = 
82. Polyethylene glycol 600 HO(CH,CH,O) H - 600 avg. 1.125° - = 
83. Polyethylene glycol 1000 HO(CH,CH,O) . 1000 avg. ae < -_ 
84. Polyethylene glycol 1500 HO(CH,CH,0) H - 1500 avg. 1,151° - ti 
85. Polyethylene glycol 1540 HO(CH,CH,O) ,H za 1300-1600 —‘1.15° - i 
86. Polyethylene glycol 4000 HO(CH,CH,0) H - 3000-3700 1.204° - - 
87. Polyethylene glycol 6000 HO(CH,CH,O) H - 6000-7500 - - = 
88. Phenyl ether of polyethylene glycol C.H,0(C,H,0) H ie mv 1.120 1.504 -_ 
89. Phenyl ether of polypropylene glycol C,H,O(C,H,O) H - - 1.053 1.512 . 7 





90. Modified pheny] ether of polyethylene glycol 





816 
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a % 
a 5 
44 x 
45 
6. 
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64 
i. 
66. 
ie 
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a 
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1. 13 
72 
73. 18 
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F.P. water 


COMPATIBILITY WITH PLASTICS< 





CA CAB CN EC PM PS VA VB VC YCA MARKS‘ FOR PLASTICIZERS 


COMMON NAMES, TRADE 


DESIGNATIONS, AND TRADE MANUFACTURERS® 





322-365 


°C. = % by wt, 


176-180 Ins. 


“Aroclor” 1242 (49) 





330-370 


193-196 Ins. 


“Arocior’’ 1248 (49) 





365-390 


385-420, 
205-209 


165-168 (tech.) 
174-178 (USP) 


None Ins. 


“Aroclor” 1254 (49) 





None Ins. 


“Aroclor” 1260 (49) 





93 





150@3 mm 
733022.5 mm. 
127@0.7 mm. 


169@0.7 mm 
2725-23001 mm. 


Dec. at 160 


200-250 


“Flexricin” 1 (8) 





“Flexricin” 2 (8) 











zt 











Cc 


Cc 


(Limited availability) 


DP-520 (23) 


Cc 


KP-90 (56) 





Cc 


P X-800 (62) 








160-178@30 mm. 
142-153@11 mm. 
259-262 
177-182020 mm. 
315 


211 
240 


266 0.05 


c 


Epox-S (66) 





KP-555 (56) 








“‘Flexol”’ 8N8 (12) 





rP-90-B (75) 





“*Pycal’’ 62 (7) 








Acetin 





Diacetin 


25, 46 
25, 44, 46 





Triacetin 


25, 26, 38, 44, 46, 73 








Tripropionin 


Tributyrin 





Ethylene dipropionate 


25 
25, 26,73 


25 








Ethylene dibutyrate 





ee 


110-118 @4 mm. 





335 


170-197020mm. < 


Digiycol Glecetate __ 

















138-142@ 2 mm. 
256 @5 mm. 


180-247@2.5mm. 





218@5 mm. 








“Plexol” 3GH (12) 





jaA;a;a\a} 


“Eldoplast’’ 45 (28) 





“‘Flexol”’ 3GO (12) 





227-278 @ 6 mm. 


—5 to —15 


fe) ajajaja fell 


mali | 
a;a 


SC (23) 
TG-8 (66) 








196@5 mm. 


a 





-5 


~ 191 


DP-200 (23) 





Triol 230 (12) 





250 @ 5 mm. 


—80 


202 


“Flexol” 4GO (12) 








sets to a 


171 


glass at — 65° 


“Carbowax” 200 (12) _ 





—15to8 


196 


“‘Carbowax’’ 300 (12) 





48 


224 


“Carbowax” 400 (12) 





20-25 


246 


“Carbowax” 600 (12) 





37-40 


277 





38-41 


221 


“Carbowax” 1000 (12) 





“‘Carbowax’’ 1500 (12) 





43-46 


238 


“Carbowax”’ 1540 (12) 








279 


“Carbowax”? 4000 (12) 





60-63 


249 


“Carbowax” 6000 (12) _ 





88. 14622501 mm. 


“Pycal” 94 (7) 





89. > 150 @10 mm. 


“Pycal” 29 (7) 





90 - 


“Pycal” 194 (7) 
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STRUCTURAL FORMULA 





91. 


Polypropylene glycol 400 





HO(C,H,O) H 





92. Polypropylene glycol 750 








HO(C,H,0) H 





93. 


94. 


Polypropylene glycol 1200 
Polyalkylene glycol derivative 


___HO(C,H,0) H 








95. 

96. 

o Butyl phthalyl butyl glycolate 
Diphenoxyethy| diglycolate in 


Methy! phthalyl ethyl glycolate 


Ethyl phthalyl ethyl glycolate 








98. 


CH,OCOC,H,COOCH,COOC,H, 








C,H,OCOC,H,COOCH,COOC,H, 


Ci H 1605 





C,H,OCOC,H,COOCH,COOC,H, 








99. Bis(phenyl polyethylene glycol) diglycolate 


100 


(CJH.O(C,H.0) ,COCH,},0 


._ Modified bis(phenyl polyethylene glycol) diglycolate 7 


(C,H,OC,H,OCOCH,),O 


CiH,.0s 











101. Polyoxypropylene glycol ethylene oxide 


HO(C,H,0),(C5H,0),(C,H,0) HH 


40-50% C,H,O 1.05-1.06 





102. Polyoxypropylene glycol ethylene oxide 


HO(C,H,0),(C,H,0), (C,H.0) H 


20-30% C,H,O 2000 1.025-1.035 





103. Polyoxypropylene glycol ethylene oxide 


HO(C,H,O),(C,H,O) ,(C,H,O).H 


40-50% C,H,O 3000 1.04-1.05 





. Polyoxypropylene glyco! ethylene oxide 


HO(C,H,0), (C,H,0), (C,H,0) H 


80-90% C,H,O 8000 = 





Hydrocarbon 
Aromatic hydrocarbon condensate 


106. Hydrocarbon type 








107. Hydrocarbon type 


108. Polyaromatic hydrocarbon oil — 








109. Polyaromatic hydrocarbon oil _ 
110. Light pine tar 


111. Medium pine tar 





112. Heavy pine tar 

Lauric acid derivatives 
Buty! laurate — 
1, 2-Propylene glycol monolaurate 


Ethylene glycol monoethy! ether | aurate 





113. 
114. 
115. 








_  CusCOOCH, 
_CusHy,COOCH,CHOHCH, 


C :H,,COO(CH,),0C,H, 





230-250 1.06-1.08 1.60-1.62 0.051626 





1.004 





1.09 
0.9440 15.6 
0.948 @ 15.6 

~ 1,070 @ 15° 
1.070-1.075 
@ 15° 
1.075- 1.080015° 




















0.857° 
0.911 
0.89 











116. Ethylene glycol monobuty! ether |aurate 


Cc, 1H,,COO(CH,),0C,H, 


C,,H 0, 0. 883 





117. Glycerol monolaurate 


C,,H,;COOCH,CHOHCH,OH 


CisH500, 0.970 





118. Diethylene glycol monolaurate 


Diethylene glycol monoethy! ether | aureate 





119. 


C,,H,,;COOC,H,OC,H,OH 


C,H;,0, 0.960 





C,,H,,;COO(CH,CH,O),C,H, 


CiH.0, 0.94 





120. Polyethylene glycol 400 dilaurate 


C,,H,sCO(OC,H,) COOC,,H,, 


- 756 0.97 





121. Phenoxyethyl laurate 


C,H,0C,H,OCOC, ,H,, 


CioHs305 325 avg, 0.950 1.487 





Myristic acid derivatives 


122. n-Butyl myristate 


C,,H,,COOC,H, 


C,.Hs.0, 284 0.861 1.4394 





Ethylene glycol monomethy! ether myristate 


C,,H,,COOCH,CH,OCH, 


C,,H;,.0; 286 0.895 1.4406 





Naphthalene derivatives 
. Diamylnaphthalene 


CroHs(CsHiv)s 


CroHae 268 0.935° 1.5535° <0.01 





. Polyamylnaphthalene 


CyoHy-o(CsHis)n - 0.927 1.5452 <0.01 








. Dinonylnaphthalene 


CusHa(CyHie)s 


CyHy 0.946° 1.549° 0.004 @ 25° 





Nitrile derivatives 
. Fatty acid nitrile 


0.847 1.462@30° 1.0@140° 





Oleic acid derivatives 
. Methyl oleate 


C,,H,,;COOCH, 


C,.H,.0, 0.870 1.4505 





.__n-Propy! oleate 


C,,H,,COOC,H, 


Cy:H 0, 0.861 1.4494 





. Isopropyl oleate 


C,,H,,;COOCH(CH;), 


Cy:H.0, 0.866 - 





. Butyl oleate 


C,,H,,COOC,H, 


Custer, 0.865 1.4293° 





. Amyl oleate 


C,,H,,COOC,H,, 


C,5H,.0, 0.876 1.4545 <0.01 





. Octyl fatty acid esters 


'- 0.864 1.4520 <0.06 





. Ethylene glycol monomethy! 
ether oleate 


C,H,,CH = CH(CH,),COOC,H,OCH, 


Cy HO, 0.895-0.902 1.453-1.455 0.23@150° 
@20° 





1, 2-Propylene glycol monodleate 


C,,H,,;COOCH,CHOHCH, 


CrH 0s 0.91-0.92 - 





C,,H,,;COOCH,CH,OC,H, 


Cost as0s 0.887 = 





Ethylene glycol monobutyl ether oleate 
. Tetrahydrofurfury! oleate 


C,,Hs;COOCH, -OC,H, 


C,,H,,0, 0.921-0.923 1.4622 





. Glycerol monodleate 


C,,4,;COOCH,CHOHCH,OH 


CyH00. 0.945 x 





._Diethylene glycol monooleate 


C,,H,,;COOC,H,OC,H,OH 


CyH4:0. 0.938 





. Diethylene glycol monoethy! ether oleate 


C,,H,,COO(CH,CH,0),C,H, 


Cysts, 0.957 
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; COMMON NAMES, TRADE 
COMPATIBILITY WITH PLASTICS DESIGNATIONS, AND TRADE MANUFACTURERS? 
CA CAB CN EC PM PS VA VB VC YCA MARKS“ FOR PLASTICIZERS 








- - Polyglycol P 400 (22) 

= _ Polyglycol P 750 (22) 

= Polyglycol P 1200 (22) - 

““Flexol”’ B-400 (12) ; 
“Santicizer”’ M-17 (49) 
“Santicizer” E-15 (49) 
**Santicizer’’ B- 16 (49) __ 
“Pycal” 60 (7) _— 
“Pycal” 40 (7) 
“Pycal” 140 (7) 
“Pluronic” L44 (80) 
“Pluronic” L62 (80) 
“Pjuronic” L64 (80) 
~ “Pjuronic” F68 (80) 





| 


| 
} 
| 
! 


189@5 mm 
190 @5 mm 
219@5 mm 


jajaja 


| 
| 
| 
| 





| 


aaa 
iA;aAIA 


) via ala 


220 @2 mm 


| 
! 
uv 


| 

— = O1O 
| 
| 


alalalalalalalalalals 
| 

-—(AAlal sw Vitlialaio 
I 

=—lQA/ Ola! VU vivialalols 


-lalala 
=lalaloal 


300-400 


o) 


C ‘“Cabol’ 100 (11) 
‘*‘Nevillac’’ 10° (53) 
os = **S/V Sovaloid”’ C (71) 
340-396 “Neville”? R-29 (53) 
ae am... oe HOH, ___“Nevinol”’ (53), HB-40 (49) 
> 22) @ 2 mm s. : . “Kenflex’’ (45) 
290-379 ; a es - — C C  “Panaflex” BN-1 (7) 
303-388 ; ’ “Panaflex’’ BN-2 (57) 
in 3 OCO~*# i _—_— — =— — ef. Army Spec. 3-26C PT400 (11) 
. - — —  f.Fed. Spec. Jjj-T-121 
__ PT 600 (11) 


PT 800 (11) _ 








: 6, 46, 78, 79 
3 arse Te " 33, 46, 55 


7 -7 to-11 c £ Bi > 6 us Ethoxyethyl laurate ~ 46 


156-198@5 mm. —3 to —12 s. ' ar Butoxyethy! laurate ma 46 
Sa TC ee ; . cc - © ee ~ “Mompel” X-574 (51) 7 
9-11 s. ee os “Gleurin”’ (33) 13, 28, 33, 46, 51, 55 
“Morpel’’ X-870 (51) 
DS gn hemes Sc tempi. int Se 
“C “‘Morpel’’ X-928 (51) 28, 33, 46, 51, 55 


P “Pyeal™ 71 (7) 














175-180 _ 


326-375 _ 163 . “‘Pentalene’’ 90 (67) 
353-397 ’ : 182 “Morpel”’ X-929 (51) 
—-2 awed = =z — 3 ns _____—_—_—s**Pentalene’’ 92 (67) 
200-270@20 mm. , ‘‘Morpel’’ X-841 (51) 
**Neolene’”’ (68) 








330-360 : ‘*Arneel”’ SD (5) 





167-170 @2 mm. : ‘*Emery”’ 2301 (29) 13, 29, 46, 55 


129. 181-189@2mm. — s. “4 -c¢ - P P_ “Emery” 2302 (29) asf 29, 37, 4% 


Ins. oe Pp “Morflex”” IPO (51) cent Sel 


130. 173-181@2mm. a: ees : he tw dl birecrenent is nencmoctn.. ov 
131. 190-23006.5 mm. <—10 180 Ins. “Morpel’’ X-930 (51) 6, 17, 37, 38, 46, 51, 55, 56, 78, 79 


132. 200-240@20 mm. <-40 186 Ins —- €€ ---=-C¢ Cc = 
133. > a 215 : : i “Ohopex”” R-9 (56) 
134. 198-225@4 mm. -—40 197 Ins Methoxyethy! oleate 
“"Kapsol”’ (56) 








135. - eee) a : - 


136. 192-221@2mm. <-45 - ns - - C C —- = — — C = _ Butoxyethyl oleste 6,33, 4% 


137.__ 24005 mm. — 2 i. PP € “CC - C C  “Plastolein’” 9250 (29) 6, 29, 52, 62 




















138 - -2t0o+25 - Ins. “‘Emery’’ 2221 (29) 29, 30, 33, 37, 46, 51,55 
a “‘Morpel’’ X-570 (51) 

139. <—10 Ins. “‘Morpel”’ X-565 (51) _ 30, 33, 37,46, 51, 55 

140 0 to — 15 Ins. - 27,46 
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MOLECU. SP. GR. R. 1. 
NAME STRUCTURAL FORMULA Tae «te AT AT Vp 
WEIGHT 25° C. 25°C 
mm. H, 
141. Phenoxyethy! oleate C,H,OC,H,OCOC,,H,, CyH,,0, 410 avg. 0.961 1.482 $ 
142. Modified phenoxyethy] fatty acid ester - = 430 avg. - - sear 
Palmitic acid derivatives isy 
143. n-Butyl palmitate C,sH,,COOC,H, CrcH 0, 313 0.865 1.4429 ws 
144. Isooctyl palmitate CisH,,COOC,H,, CHO, 369 0.863° = « 
14S. Ethylene glycol mono-methyl ether palmitate C,sH,,COOCH,CH,OCH, CisHs,0, 314 0.891 1.4441 ms 
146. Tetrahydrofurfury! palmitate C,sH,,COOCH,-OC,H, CyHeO, 341 - - ae 
Paraffin derivative a 
147. Chlorinated paraffin . C Jip Ci, 594 1.162-1.175 Ms - 
148. Chlorinated paraffin = ~ C,HaCl, 580 1.13-1.17 1.504 fa 
149. Chlorinated paraffin ~ - a's c,d, eo teain a7—— 
Pelargonic acid derivative _ a. cite 
150. Diethylene glycol dipelargonate (C,H,,COOC,H,),0 CisH4,0s 387 0.975@15.5° 1.445-1446 - 
Pentaerythritol derivatives p eateaes a ee a ees ial . 
151. Pentaerythritol diformal C{(CH,0),CH,], C,H,,0, 160 1.22@50° - a 
152. Penteerythritol diacetal == C{(CH,0),CHCH,), C,H1.0, 188 - - a 
153. Pentaerythritol dipropional CI(CH,O),CHCH,CH,), C.,H,.0, 216 .~~C«LO70 —— 
154. Pentaerythritol dibutyral C{(CH,O),CHCH,CH,CH,), | C,,H,.0,_ “244 = = . ie 
155. Pentaerythritol tetraacetate ~ C(CH,OCOCH,), C,,;H,.O, 304 0.98 ~ 20 16° 
156. Pentaerythritol tetrapropionate C(CH,OCOC,H,), ie =< am 360 1.108  —°1.4386@40° id@iae 
157. Pentaerythritol tetracaprate C(CH,OCOC,H,,), C,Hs,0, 528 1.002 1.4530 10237 
158. Pentaerythrito] tetrastearate ~~ €(CH,OCOC,,H,,), Crier 1201 0.942 = -— 
Phosphoric acid derivatives —-— 
159. Triethyl phosphate (C,H;0),PO C,H,,0,P 182 1.065-1.072©  1.4055° 10073 
16. Tributyl phosphate — ~ (C,H,0),PO C,,H,,0.P 266 0.973-0.983© —-1.4226° : 
161. Tri-(2-ethylhexyl) phosphate (C,H, CH(C,H,)CH,O1,PO C,.Hs,0,P 435 0.9262¢ 1.4432° <0.01 
162. Tributoxyethyl phosphate __ ~s KC4H,OC,H,0),PO. C,,Hs,0,P 398 1.020 1.434 <0.10@ 15° 
163. Triphenyl phosphate ~ (C,H,0),PO 2 CyH\s0,P 326 1.185 1.563 “ 
164. Cresyl diphenyl phosphate ~~‘ (CH,C,H,O)(C,H,0),PO CisH,,0.P 337 1.208 1.560  5.002%° 
165. Tricresyl phosphate _ (CH,C,H,0),PO C,,H,,0,P 368 1.165-1.168° 1.553-1.556 <0.020 150° 
166. Tri-dimethylpheny! phosphate {(CH,),C,H,O],PO C,H,,0,P 410 1.155 1.5535 <0.01@2° 
167. Alkyl aryl phosphate (C,H,,0C,H,0),PO CyoH,,0,P 362 1.089-1.093  1.507-1.510 1@i53 
168. Diphenyl mono-o-xenyl phosphate (C,H, 0),(C,H,;C,H,O)PO C,H,,0.P 402 1.20@60° 1582159em° - 
1@. Tri-p-tert-butylphenyl phosphate ((CH,),CC,H,0],PO CypHs0,P 495 - pa - 
Phthalic acid derivatives ig 
170. Dimethyl phthalate C.H,(COOCH,), CyH,20, 194 1.189-1.191 1.5168°  <0.01° 
1.192-1.194° 
171. Diethyl phthalate C,H,(COOC,H;), C,,H,.0, 222 1, 118-1.123° 1.5019° . 
172. Dipropy! phthalate C,H,(COOC,H,), CyH.0, 250 1.071 1.494 <0.01¢ 
173. Dibutyl phthalate C,H,(COOC,H,), CicH20, 278 1.048° 1.4926 = 1.1@ 150° 
174. Di-isobuty! phthalate C,H(COOCH,CH(CH,),), CisH,,0, 278 1.040° 1.4900 - 
175. Diamyl phthalate a C,H,(COOC,H,,), C,.H,.0, 306 1.022 1.488° - 
176. Di-n-hexyl phthalate C,H.(COOC,H,,), Cros. 334 1.0074 1.4870 2.0 200° 
177. Dihexy! phthalate C,HACOOC,H,,), CroHs 00, 334 0.990 = “ 
178. Di-2-ethylbutyl phthalate C,H,(COOC,H,,), CycH 00, 334 1.010-1.016° 1.4877-1.4883° 10 166mm 
179. Dimethylisobutylcarbiny! phthalate C,H, COOCH(CH,)CH,CH(CH,),], CyeHs00, 334 0.983 1.4764 - 
180. Butyl decyl phthalate C,H,OCOC,H,COOC,,H,, CraHs 0, 363 0. : = - 
181. Di-n-octy! phthalate C,H,(COOC,H,,), CHO, 391 0.978° 1.482 <0.02@ 150° 
182. Di-isoocty! phthalate C,H,(COOC,H,,), CyH;,0. 391 0.984-0.987° 1.486 1.0 @ 200° 
820 
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41. <2 
142 


143. 215-7 
144. 218-7 
145 
146. 195 


147 








- COMMON NAMES, TRADE 
COMPATIBILITY WITH PLASTICS" — DeciGNATIONS, AND TRADE MANUFACTURERS 
CA CAB CN EC PM PS VA VB VC YCA MARKS* FOR PLASTICIZERS 


S. IN 
WATER 








% by wt. 





P 


“Pycal”’ 70 (7) 





718-235 @5 mm 
185-190 
195@ 1.5 mm. 


wes 


“Pycal” 170(7) 


{__0-16 (66) 


CP-40 (42) 
“‘Clorafin’’ 42 (40) 


“Chlorowax”’ 40 (21) 





80-8381 mm. _ 


_“Chlorowax”” 70 (21) 


“Morpel’’ X-931 (51) 


_“Plenoleia’” $055 (29) 








215-216 _ 
258-259 
289-290 

155- 16002 mm. 
160 @ 1 mm 





216 —_ = 
177-178@27 mm. __<~80 __—'146 
230 @ 10 mm. —80 207 


a} 


| 





ale 


“Pentaci zer”” 131 (41) 


“Pentacizer” 226 (41) 





“Pentawax”’ 177 (41) 





“Flexol” TOF (12) __ 








200-232@4 mm. —-_- <—70 224 


KP-140 (56) 





22005 mm. 49.9 225 0.002@54° 





-lolo|- 
alia la 


49.9 
390 —40 232 


“Celluflex’’ 112 (14) 
“‘Santicizer’’ 140 (49) 


- 
7 


6, 46, 55, 78 


12 

56 
__2, 14, 22, 25, 49 
14, 38, 49, 50 





io) 
a 


240-260 @4 mm <—35 230 Ins. 


“Celluflex’’ (14) 
“Kronitex”’ (56) 
**Lindol”’ (14) 








255-295010mm. —35 233 0.002025° Cc 
__ eae ee 


Cc 


Trixylenyl phosphate 
“*Celluflex”’ 179 (14) 





200Smm. ~ 


Cc 


“*Santicizer”’ 141 (49) 





250-285 @5 mm. - 225 Ins. 


Cc 


Dow 5 (22) 


14, 25, 38, 49, 50, 52, 56, 62 





30@Smm 9S 275s. 


282 146 0.45@25° Cc 


Ai 








296 152 0.09825° C C 





129-132@ 1 mm. a 0.015 
339 170-175 Ins. 
227-235 @ 
37 _ mm. 
327 
342 











_Dow 77 (22) 


25, 26, 27, 44, 49, 73 





~ “Harflex” 140 (37) 


“Morflex”’ 140 (51) 


25, 26, 27, 44, 49, 73,77 





_ 3 


‘SL. 52, 
), 73, 77,79 


— 26,73 
25,77 











220 @5 mm. 
210@5 mm. 





“Harflex’’ 160 (37) 
“Morflex’’ 160 (51) 





3500735 mm. 





190-195 @5 mm. 


c 


“Plastoflex” 520(1) 








220@5 mm. 


Cc 


“Morflex”’ 135 (51) 
PX-114 (62) 


Bi 
10, 11, 37, 44, 46, 51 


___ 26,46, 73,79 
1 
51, 52,62 








- 220-248@4 mm. 


c 


“H arflex’’ 150 (37) 
“Morflex”” X-926 (51) 
“Polycizer”’ 162 (38) 


4, 10, 20, 35, 37, 38, 40, 44, 





232-2345 mm. 


c 


“Cabflex’’ Di-OP (11) 
D.1.0. P. (56) 
“‘Elastex’”’ 10-P (9) 
“Harflex” 120 (37) 
“Hercoflex’’ 200 (40) 
“‘Morflex’’ 100 (51) 





Plasticizers Chart 
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ii 
} 
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EMPIRICAL 


MOL ECU- 












































































































































NAME STRUCTURAL FORMULA LAR 
FORMULA WEIGHT 
183. Dicapryl phthalate C,H,(COOC,H,,), C,H,,0, 391 0.965-0.970 1.480° = 
184. Dioctyl phthalate Blended alcohol C,,H,,0, 391 0.9861° 1.4844 J 
= (average 8-carbon) phthalate ~ 
185. Di-(2-ethylhexyl) phthalate C,H,(COOCG,H,,), Cds sO. 391 0.986° 14859" aaj 
1.484-1.485 
186. Di-(2-ethylhexy!) hexahydrophthal ate C,H o[ COOCH,CH(C,H,)C,H,], Cras, 397 0.9586° 1.4619 22ex 
187. Dinonyl phthalate C,H,(COOC,H,,), CreHas0. 419 0.972 rs - 
188. Octyl decyl phthalate C,H,(COOR), CysHasOa 419 0.971° 1.482 0.010is 
189. n-Octyl n-decyl phthalate C,H,,OCOC,H,COOC,,H,, CieHe,0, 419 0.968-0.977 1.478-1.4855 _ 
190. Tsooctyl isodecyl phthalate C,H,,OCOC,H,COOC,,H,, CuHa0, 419 0.973-0.975° 1.483:1.485 — 
191. Di-n-decy! phthalate C,H,(COOC,,H,,), CrH 0, 447 0.964 1.479 * 
192. Di-isodecy] phthalate C,H(COOC,,H,,), C,,H,,.0, 447 0.966 1.483 ws 
193. Blend (50/50) of di-isooctyl and - ~ ~ 0.977 1.4830 ‘iy 
di-n-octyl-n-decyl phthalates 
194. Blend (50/50) of di-isoocty! and - - - 0.972 1.4835 = 
di-isodecyl phthalates 
195. Fatty acid phthalate = = = 0.952° 1.475 <0.06@15¢° 
196. Diallyl phthalate C,H,(COOCH,CH =CH,), CiHy.0, 246 1.120¢ L516 240157 
197. Butyl cyclohexyl phthalate C,H,(COOC,H, (COOC,H,,) CHO. 304 1.076 1.5071° - 
198. Butyl benzyl phthalate C,H,(COOC,H,(COOCH,C,H, ) CisH 00, 312 1.111-1.119 1.5336-1.5376 0.1014" 
199. Dicyclohexy! phthalate C,H,(COOC,H,,), CHO, 330 1.148° - <0.060150° 
200. Dipheny! phthalate C,H,(COOC,H,), CwH,.0, 318 1.28 1.572074 - 
201. Dimethoxyethy! phthalate C,H,(COOC,H,OCH,), C,,H,,0, 282 1.170-1.171° 1.500 <0.01 @ 20° 
0.25 @ 150° 
202. Diethoxyethyl phthalate C,H,(COOC,H,OC,H;), C.6H,,0, 310 1.120° 1.491 <0.010 20° 
0.20 @ 150° 
203. Dibutoxyethy! phthalate C,H,(COOC,H,0C,H,), Cycle, 366 1.063¢ 1.483 < 0.0102 
0.06 @ 150° 
204. Di-ethoxyethoxyethyl phthalate C,H.(COOC,H,0C,H,OC,H,), CyoHse0, 398 1.121¢ 1492 <0.10@ 15" 
205. Bis-(diethylene glycol monoethy! C,H,(COOCH,CH,OCH,CH,OC,H,), CycHy00, 398 Li21.14 1.492 <0.10015° 
ether) phthalate 
206. High molecular weight phthalate = - - 1.0394 @30° 1.4980 @30° ~ 
207. High molecular weight phthalate - - ~ 1.0137@30° 1.4925 @30° - 
Polyesters 
28. Polyester - . 2 1.055¢ 1.4685° . 
209. Polyester - - - 0.9517 1.4521° - 
210. Polyester = = - 1.075° 1.463- 1.464 - 
211. Polyester = - - 1.04° 1.4589 - 
212. Polyester = ~~ 000 1.06 1.4699 - 
213. Polyester ~ ~ 6000 1.15 1.4710 - 
214. Polyester = m 2200 1.08 1.4660 - 
215. Polyester - = = = ~ = 
216. Polyester a - >800 0.9898 1.4719 <1@330° 
217. Polyester = = = po hs mss 
218. Polyester <= - ~ 1.03 1.460 - 
Ricinoleic acid derivatives 
219. Methyl ricinoleate C,,H,,(OH)COOCH, C,9H,,0, 312 0.930 @ 15° 1.4645 - 
220. Methyl acetyl ricinoleat C,,H,,(OCOCH,)COOCH, C,,H,,0, 355 0.942 @ 15° 1.4545 - 
221. Butyl ricinoleate C,,H,,(OH)COOC,H, CHO, 355 0.9109 1.4602 = 
222. n-Butyl acetyl ricinoleate C,,H,,(OCOCH,)COOC,H, C,H,.0, 397 0.940° 1.4614° - 
223. Propylene glycol ricinoleate C,,H,,(OH)COOCH,CHOHCH, CHa, 357 0.960 1.4695 - 
224. Methoxyethy! ricinoleate C,,H,,(OH)COOCH,CH,OCH, CHO, 357 0.9548 1.4654 - 
225. Ethoxyethyl ricinoleate C,,H,,(OH)COO(CH,),0C,H, CyjHa,0. 371 0.929 - = 
226. Methoxyethyl acetyl ricinoleate C,,H,,(OCOCH,)COOCH,CH,OCH, CysHaz0s 399 ——--0.964-0.969 1.456-1.458 <0.04 0 150 
822 1954 Modern Plastics Encyclopedia |ssve 
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COMMON NAMES, TRADE 
DESIGNATIONS, AND TRADE 
MARKS® FOR PLASTICIZERS 


S. IN 
WATER 


COMPATIBILITY WITH PLASTICS* 


P # , . P. P, eae 2 Sal eh tar ane tll MANUFACTURERS?® 
CA CAB CN EC PM PS VA VB YC YCA 





% by wt. 


‘Sissi ' 





22)-230 @4 mm 


i ; °C. 


201 


— 50 to —55 


<0.03 


Pp 


Cc 


“Elastex”’ 80-P (9) 
“‘Harflex’’ 180 (37) 
‘‘Monoplex’”’ DCP (65) 
**Morflex”’ 120 (51) 


9, 10, 37, 38, 39, 44, 51, 
52, 55, 65 





“*Good-Rite”’ GP-261 (34) 





290 @50 mm -55 
232@ 10 mm 
241 
232-267 @5 mm 
35-248 @4 mm 


249-256 @4 mm. 


‘*Elastex’’ 28-P (9) 
“Flexol’’ DOP (12) 
“Morflex’’ 110 (51) 
“‘Santicizer” 107 (49) 
Dioctyl phthalate, DOP 





“Flexol’’ CC-55 (12) 
~*Morfiex” 150 61), 





Cc 


“*Dinopol ” 235 (56) 
‘‘Hercoflex’’ 150 (40) 
“Morflex”’ 175 (51) 


“ DNODP (49) 


~ “Cabflex” ODP (11) 


*‘Dinopol’’ IDO (56) 





*‘Cabflex”’ DDP (11) 
**Morflex’’ 130 (51) 








215-235 @4 mm. 


224 0.01025° C  —_ 





“Santicizer” 601 (49) 


4 


~ 9, 11, 12, 18, 26, 37, 39, 
44, 49, 51, 56, 62, 66, 


“11, 56, 66 
‘9.1, 38, 39, 51 
= Ne ~ 49 

79 





“*Santicizer’’ 602 (49) 








156-175 @4 mm. 


166 


Cc 





Cc 


“‘Ohopex”’ 10 (56) 





189-222@5 mm 


194 


<0.005 


“Blastex” 50-B(9) 











~ 3700760 mm. 


199 0.0003@30°P 





212-218 @5 mm. 


207 


p 


Cc 

I Cc 
~€ 
C 


Cc 


io] 


wialalala 


alalalaio 


“Morflex’’ 145 (51); ‘‘Santici zer’”’ 160 (49) 





valaljala| 


vialalalo| 


“Elastex” DCHP (9) _ 
KP-201 (56) 





250-257 @ 14 mm. 


224 


Ins. 


I 


Cc 





190-21004 mm. 


182 


0.85 


Cc 


c 


va 


ara 


“Methox”’ (56) 





188-215 @4 mm. 31 


186 0.25 @25° 


Cc 


“Bthox” (56) 


25, 26, 44, 46, 56, 73 





25, 46, 56 





210-233 @4 mm <—50 


28 <0.03@ 


25° 


I 


c 


c 


**Kronisol’’ (56) 





20-260 = 38 


200-260 @ 
4 mm. (inc.) 


<8 met 
-35 232 0.8@25° 


0.8 








216 


“Staflex’ KA (18) 


25, 46, 56 





46, 56 
46,56 





~ 18 





207 


Ins. 





288 


<0.01 


“Staflex’’ KB (18) 





“‘Flexol”” R-2H (12) 





200 


DP-100(23) ss” 





277 





VI 


“Plastolein’’ 9715 (29) 





260 


“*Plastolein’’ 9720 (29) 





0.004 


“Paraplex” G-25 (65) 








292 


Ins. 


“Paraplex” G-40 (65) 





272 


“Paraplex”’ G-50 (65) 





279 


mp me) | ee 


All — 


wm] Ol ae] me 


“Paraplex’’ G-53 (65) 





310 


| 


“Paraplex’’ G-60 (65) 





316 


ee ee 


“sv vViIaQ;aQ|v 


“Paraplex’’ G-62 (65) 








-10 


246 


| 


A= Valalal-| 398 


AA aALALAL|ALaALaIa 


Oi 


vi! I 


Aapapasyaya;aparayiara 


A ALQALALAL$|aQqTa;asala 


DP-250 (23) 





225 @1Smm. —30(pour pt.) 


‘‘Flexricin” P-1 (8) 


8, 46,55 





- <0 


viv 


“Flexricin” P-4 (8) 





- -30 


Ins. 


“*Plexricin’’ P-3 (8) 


8, 18, 46, 55 





220-235@3-Smm. —32 to —65 


ajajal;a 


v 


vi v\v 


ajajara 


ayajara 


a;=-|al— 


a;a;al=— 


‘*Flexricin’”’ P-6 (8) 


8,18 





<-—16 


“‘Flexricin’’ P-9 (8) 


8, 46 





-37 


Ins. 


a 


ajajayayala 


aqa;alaqjayala 


“*Flexricin”’ P-1C (8) 
“*Staflex”’ IX (18) 





<—70 


Ins. 


| 


io) 


8, 18, 33, 46 


33, 46 





—@ 


Ins. 


— 


io] 


ie) 


ala 


“Flexricin” P-4C (8) 
**Staflex’’ IXA (18) 


8, 18, 46 
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empinica, MOLECU. = SP. GR. R. I. 
NAME STRUCTURAL FORMULA FORMULA LAR aT AT VP 
WEIGHT 28° C. 25° ' 
mm. Hg, 
227. Glycerol monoricinoleate ____CygHt,,(OH)COOCH,CHOHCH,OH Cys 373 0. 980-1 020 js . 
228. Diethylene glycol monoricinoleate C,,H,,(OH)COO(CH,CH,0),H C,,H,,0; 387 0.972-0. 980 ~ —F 
229. Diethylene glycol monoethyl etherricinoleate C,,H,(OH)COO(CH,CH,O),C,H, __ CayH a0 415 0.96 Bign : 
230. Propylene glycol diricinoleate  ———————_(CiH,,(OH)COO],(CH,CHCH,) _CyH,,O, 637. ~~ 20.93 . 
231. Diethylene glycol diricinoleate [C,,H, (OH)COOCH,CH, !,0 CuH,.O, 667 0.953 ame 
232. Glyceryltriacetyl ricinoleate _C,,H,,(0COCH,)COOCH,CH(OCOCH,)CH,OCOCH, C,,H..0, 49 0.971@15° 1.4685 — 
Sebacic acid derivatives ie =m 
233. Dimethyl sebacate _ i) CH,OCO(CH,),COOCH, —__ C,,H,,0, 230 0.990 x : 
234. Diethyl sebacate - __C,H,OCO(CH,),COOC,H, Cy4H.0, 258 1.048 1.419 “ 
235. Dibutyl sebacate “C,H,OCO(CH,), COOC,H, CuO. 314 ~~—~«0.935-0.942° _1.4423¢ 
236. Dihexyl sebacate ______©H,,OCO(CH,),COOGH,, ~~ CyalHla,0, 371 0.920¢ a am 
237. Dioctyl sebacate ~C4H,,0CO(CH,,COOCGH,, Cys, SOT 0.910 ~1.44702° 
238. Di- imooctyl sebacate C,H,,OCO(CH,),COOC,H,, :  CyHasO, “a Che — 
239. Dicapryl scbacate C,H,,OCO(CH,),COOC,H,, _—-—=s_—— Capt so, 427 0.9136° Ream ans 
240._Dibutoxyethyl sebacete ___ (CH) (COOC HOCH), Cys, 403 0.964-0.970 1.447 
241. Glycol sebacate = a {~CH,CH,OCO(CH,),COO-] (Custn0.), ~ (228), =, eee — 
242, Butyl benzyl sebacate = (CH,)s(COOC,H, XCOOCH,C,H,) C,,H,,0, 348 1.023 a 
243. Capryl benzyl sebacate C,H,,0CO(CH,),COOCH,C,H, CyHeO, 405. 0.9970° = “hal 
244. Dibenzyl sebacate (CH,),(COOCH,C,H,), CyeHy00, 32 2#«=5©6105 ~©~—SoSaie heme 
Stearic ‘acid derivatives 
245. n-Butyl stearate ae nies __——CyHysCOOCH, ; C,,H,.0, 341 0.855-0.862 1.4418 as 
246. Amyl C,,H,sCOOC,H,, . - Jos 355 0.858 1.444 “0.01 
247. Cyclohexy! stearate C,,H,sCOOC,H,, C,H..0, 367 0.880-0.883@30° -— 182-210@imn. 
248. Methylcyclohexy! stearate a CisHysOCOC,H, CH, CysH.,0, 380 0.890 1.455 ma 
249. 1,2-Propylene glycol monostearate _ C,,H,sCOOCH,CHOHCH, CyH,,0, 443 0.93 a E 
250. Ethylene glycol monomethyl ether stearate C,yHysCOOCH,CH,OCH, C,,H,,0, 343 0.885 ee ae 
251. Ethylene glycol monobuty! ether stearate ~ CysHysCOOC,H,OC,H, Cra, 385 0.877-0.882 1.446 <0.01@20° 
; out ae sites TE = ___ 0.06 150° 
252. Glycerol monostearate C,,H,,;COOCH,CHOHCH, OH C,,H,,0, 359 0.970 7 - 
253. Diethylene glycol monoethylether stearate _C,,H,sCOO(CH,CH,0),C,H, Crates, 401 0.958 os z 
254. Diethylene glycol distearate ~~ (C,,HysCOOC,H,),0 CeoHy,0, 639 0.96 - oan 
255. Tetraethylene glycol monostearate = CiyHysCOO(CH,CH,O)H —CuelyO, 401 0.971 — se 
256. Tetraethylene glycol distearate __ (C,,HyCOOCH,CH, OCH,CH,),O C.H,,0, 727 ~ - - 
257. Methyl pentachlorostearate _ - C1,C,,H,COOCH, Cais 471 1.20 = = 
Styrene derivatives ; 
258. Styrene resin ~ - ca. 260 1.01@ 60° 1.5809 @ 60° —_= 
259. Styrene resin - a - ca. 310 1.04 @ 60° 1.5728 @ 60° _ 
260. Styrene derivative - - ca. 250 1.08 1.599 a 
Succinic acid derivatives = en 
261. Diethyl succinate ae C,H,OCOCH,CH,COOC,H, C,H,.0, 174 1.048 1.419 wea 
262. Dibutyl succinate C,H,OCOCH,CH,COOC,H, C,3H3.0. 230 0.974 1.428 a 
Sucrose derivative 
263. Sucrose octaacetate C,,H,,0,(OCOCH,), CosHse01, 679 1.28° “i -_ 
Sulfonic acid derivatives 
264. N-Ethy! o- and p-toluenesulfonamide CH,C,H,SO,NH, C,H,O,NS 171 1.313 - - 
265. N-Ethyl p-toluenesulfonamide CH,C,H,SO,NHC,H, C,H,,0,NS 199 1.171@65° 1.522@65° 
266. o- and p-Toluene ethyl sulfonamide CH,C,H,SO,NHC,H, C,H,,0,NS 199 1.188 1.540 Hu 
267. N-Cyclohexyl p-toluenesulfonamide CH,C,H,SO,NHCH,, C,,H,,0,NS 253 1.125 - se 
Sulfur derivative : 
268. Tetrabutyl thio di succinate [CH,(COOC,H, )CH(COOC,H,)],S CrdHa.0,S 491 1.0s43° 1.46225 1 x 10 
Tall oil derivatives 
269. Methyl ester of tall oil - - 310 0.96° 1.495° “a 
Tartaric acid derivatives 
270. Diethyl tartrate C,H,OCO(CHOH),COOC,H, C,H,.0. 206 1.19 1.445 -_ 
271. Dibutyl tartrate C,H,0CO(CHOH),COOC,H, CisH.05 262 1.093 1.447 = 
Urea derivative 
272. Tetrabutylurea (C,H,),NCON(C,H,), C,,H,,ON, 284 0.880 1.4535 <0.01 
824-5 
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B. 
—~ 
2B 
229 
230 - 
Bl 
232 
233 
234 
25 : 

175-18 

B 18¢ 
B7 248 
238 

739. 231-2 
10. 25! 
241 
2245-2 
M43. 245-2 
244. 26 
245. 220 
246._ 230-3 
247 

248._ 220-7 
249. it 
250._220-; 
251. 215- 
m+ 
253 
4. 
36. 
257 x 
258._150 
259._150- 
260 — 
61 

262 

263, 2 
264 

265. 
266. 
267 

268. 2 
269 
270. 
271. 
272 

Pla 
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COMPATIBILITY WITH PLASTICS® 


COMMON NAMES, TRADE 
DESIGNATIONS, AND TRADE 





WATER 


CA CAB CN EC PM PS VA YB VC VCA MARKS FOR PLASTICIZERS 


MANUFACTURERS® 





294 

308 
344-5 
180 @3 mm 


184@2 mm 
248 @4 mm 


231-235 @4 mm 
255 @ 10 mm 
245-285 @ 10 mm 
245-267 @4 mm 


265 @ 4mm 


220-5 @ 25 mm 


230-270 @ 30 mm 


220-240 @ 4 mm 


220-275 @ 20 mm 


215-250 @4 mm 


200025 mm. 


% by wt. 


~ Ins 


-_ a 








- Ins. 


—49 to - 51 —- Ins. 





-12t0-15 - Ins 


—35 (pour pt.) 293.—sIns. 





“Hadiiex” 40 G7) 
‘*Monoplex”’ DBS (65) 
““Morflex’’ 240 (51) 





“Harflex’’ 60 (37) 
““Hariiex” 50 (37) 
‘“Monoplex’’ DOS (65) 
“Morflex’’ 210 (51) 
‘‘Monoplex’’ DIOS (65) 
__““Morflex!* 200 (S1) _ 


“Harflex’”’ 80 (37) 


“Paraplex” (65) 


13, 33, 46, 55 
~_ 33, 46, 55 


33, 46, 5S 





SS 
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Manufacturers of Plasticizers and Solvents 


Advance Solvents and Chemical Corp., 245 Fifth Ave., 
New York 16, N.Y 

American-British Chemical Supplies, Inc., 180 Madi- 
son Ave., New York 16, N. ¥ 

American Cyanamid Co., 3 Rockefeller Plaza, New 
York 20, N.Y 

American Mineral Spirits Co., 155 E. 44th St., New 
York 17, N.Y 

Armour and Co., 1355 W. 31st St., Chicago 9, Ill 
Arnold, Hoffman and Co., Inc., 55 Canal St., Provi- 
dence 1, R.I 

Atlas Powder Co., Wilmington 99, Del. 

Baker Castor Oil Co., 120 Broadway, New York 5, N. Y 
Barrett Div., Allied Chemical and Dye Corp., 40 Rector 
St., New York 6, N.Y 

Binney and Smith Co., 41 E. 42nd St., New York 17, N.Y 
Godfrey L. Cabot, Inc., 77 Franklin St., Boston 10, 
Mass. 

Carbide and Carbon Chemicals Co., Div. of Union Car- 
bide and Carbon Corp., 30 E. 42nd St., New York 17, 
N.Y 

Carlisle Chemical Works, Inc., Reading 15, Ohio 
Celanese Corp. of America, Chemical Div., 180 Madi- 
son Ave., New York 16, N.Y 

Clinton Foods, Inc., Clinton, lowa 

Columbia-Southern Chemical Corp., Pittsburgh 13, Pa. 
Commercial Solvents Cor., 260 Madison Ave., New 
York 16, N.Y 

Deecy Products Co., 120 Potter St., Cambridge 42, 
Mass. 

Detrex Corp., 14431 Woodrow Wilson, Detroit, Mich. 
Dewey and Almy Chemical Co., Cambridge 40, Mass. 
Diamond Alkali Co., 300 Union Commerce Bidg., Cleve- 
land 14, Ohio 

Dow Chemical Co., Midland, Mich. 

E. F. Drew and Co., Inc., Boonton, N. J. 

E. lL. duPont de Nemours and Co., Inc., Wilmington 98, 
Del. 

Distillation Products Industries, Eastman Kodak Co., 
Rochester 4, N. Y. (small quantities only) 

Eastman Chemical Products, Inc., Kingsport, Tenn. 
Eimer and Amend Div., Fisher Scientific Co., Green- 
wich and Morton Sts., New York 14, N. Y. 

El Dorado Oil Works, 311 California St., San Fran- 
cisco 4, Calif. 

Emery Industries, Inc., 4300 Carew ‘Tower, Cincin- 
nati 2, Ohio 

Emulsol Corp., 59 E. Madison St., Chicago 3, III. 
Enjay Co., Inc., 15 W. 51st St., New York 19, N.Y 
Esso Standard Oil Co., 15 W. 51st St., New York 19, N.Y 
Glyco Products Co., Inc., 26 Court St., Brooklyn 2, 
N.Y 

B. F. Goodrich Chemical Co., 324 Rose Bidg., Cleve- 
land 15, Ohio 

Griffin Chemical Co., 1000 16th St., San Francisco 7, 
Calif. 

Gulf Oil Corp., Gulf Bldg., Pittsburgh 30, Pa. 
Hardesty Chemical Div., W. C. Hardesty Co., Inc., 
41 E. 42nd St., New York 17, N. Y. 

Harwick Standard Chemical Co., 60 S. Seiberling St., 
Akron 5, Ohio 

Hatco Chemical Co., P. O. Box 309, King George Road, 
Fords, N. J. 

Hercules Powder Co., Wilmington 99, Del. 

Heyden Chemical Corp., 342 Madison Ave., New York 
17, N. ¥. 

Hooker Electrochemical Co., 60 E. 42nd St, New York 
17, N.Y. 
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Jefferson Chemical Co., Inc., 260 Madison Ave., New 
York 16, N.-Y 

Kay-Fries Chemicals, Inc., 180 Madison Ave., New 
York 16, N. Y. 

Kenrich Corp., 57-02 48th St., Maspeth 78, N. Y 
Kessler Chemicals Co., Inc., State Rd and Cottman 
Ave., Philadelphia 35, Pa. 

Koppers Co., Inc., Pittsburgh 19, Pa. 

Mallinckrodt Chemical Works, 3600 N. 2nd St., St 
Louis 7, Mo. 

Monsanto Chemical Co., Organic Chemicals Diy . 
St. Louis 1, Mo. 

Montrose Chemical Co., 104 Lister Ave., Newark 5, 
N. J. 

Morton-Withers Chemical Co., 2110 High Point Road, 
Greensboro, N. C 

Naugatuck Chemical, Naugatuck, Conn. 

Neville Chemical Co., Neville Island, Pittsburgh 25, 
Pa. 

Newport Industries, Inc., 230 Park Ave., New York 17, 
N.Y 

Nopco Chemical Co., First and Essex Sts., Harrison, 
N.J 

Ohio-Apex, Inc., Div. of Food Machinery and Chemical 
Corp., Nitro, W. Va. 

Pan American Chemicals Div., 122 E. 42nd St., New 
York 17, N.Y. 

Pennsylvania Industrial Chemical Corp., Clairton, Pa 
Penola Oil Co., Penobscot Bldg., Detroit, Mich. 
Charles Pfizer and Co., Inc., 630 Flushing Ave., 
Brooklyn 6, N. Y. 

Philips Petroleum Co., Market Development Div., 
Bartlesville, Okla. 

Pittsburgh Coke and Chemical Co., Grant Bidg., Pitts 
burgh 19, Pa. 

Publicker Industries, Inc., 1429 Walnut St., Phila 
delphia 2, Pa. 

Quaker Oats Co., Merchandise Mart Plaza, Chicago 
54, Ill. 

Resinous Products Div., Rohm and Haas Co., 222 W 
Washington Sq., Philadelphia 5, Pa. 

Rubber Corp. of America, 274 Ten Eyck St., Brook- 
lyn 6, N. Y. 

Sharples Chemicals, Inc., 1100 Widener Bidg., Phila 
deiphia 7, Pa. 

Sharples Continental Corp., 500 Fifth Ave., New York, 
mY. 

Shell Chemical Corp., New York 19, N. Y. 
Sherwin-Williams Co., 100 Park Ave., New York 17,N. Y 
Socony-Vacuum Oil Co., Inc., 26 Broadway, New York 
4, N.Y. 

Standard Oil Co. of Calif., 225 Bush St., San Fran- 
cisco 20, Calif. 

Tennessee Eastman Co., Kingsport, Tenn. 
Tennessee Products and Chemical Corp., Nashville 3, 
Tenn. 

Thiokol Chemical Corp., 780 N. Clinton Ave., Trenton 
7, N.J. 

Union Oil Co. of Calif., Union Oil Bidg., Los Angeles 
14, Calif. 

U.S. Industrial Chemicals, Inc., 60 E. 42nd St., New 
York 17, N. Y. 

Westvaco Chemical Div., Food Machinery and Chemi- 
cal Corp., 405 Lexington Ave., New York 17, N. Y. 
Witco Chemical Co., 295 Madison Ave., New York 17, 
N. Y. 

Wyandotte Chemicals Corp., Wyandotte, Mich. 
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do not represent and/or guarantee the accuracy of said data and listings and do not accept any resp 2 there “ ih 
Said data, ete., are included as a service only. 
A Automatic thermosetting molding Rods and tubes ........ 849 
MIE Sica +c cdaberoetwer saws 52 EE on thence depeiwieman 85 
Cast polyester resin 
Abietates (plasticizers) ..... rs Rods and tubes ........ 849 
Abrasion testing apparatus ..... 863 B Sheets Fe tees eeeeeeees tees 850 
Abrasive belts, bands, specialties 866 Cast resins, fabricators of ... 87 
Abrasive forming .............. os! ee Cast vinyl film ............. 91 
Abrasive forming machines ........ 952 Bags, multiwall paper .............. 866 Casting (custom) .......... 87] 
Abrasive materials ................ 866 Bags, rubber (mold makers, rubber) 883 Casting materials ......... 837, 88¢ 
Accelerated weathering testing appa- Bags, vacuum and pressure ......... 866 Catalysts (chemicals) 838 
ee — el ee 860 Cellophane film ......... 84 
Accumulators NID. “Ghadtndo «sade Sen-ocs Gas 856 Cellulose 
‘a GIS SES i roe OG TRON TUBB ong inns sn ccc ce geese 856 Derivatives (flake) 838 
Hydropneumatic ....... 959 Band saw machines ................ 855 Lacquers (coatings) ........ 83 
ga aae O5@ DOMME, GUOORIIOS 6 okie cccccedcccens 866 Melt coatings ............. 839 
Acids ROE, WE akin Sdn deessanscss 859 Cellulose acetate 
Mineral (chemicals) ............. 83g Batchers (handling devices for sheet a are 876 
Organic (chemicals) 838 OEE Madedigeicduecbetawsaké 861 OO pee) ane 843 
Acrylate and methacrylate NEARER Pp ee EN ee 860 Flake (cellulose derivatives) 83) 
Fabricators of ................... Ok TID 6 sto doncckesadeenss 866 Molding compounds ......... 845 
Molding compounds .......... $45 Belts, stainless steel ................ 866 Rods and tubes .............. 849 
"noo, ae aes eR IE a0. ora « 0 < eye wh drat odd 865 PRA een 850 
Gane eA? 848 Bending machines (sheet plastic fab- Cellulose acetate butyrate 
aE ee enn 849 SD ceacesndatadenawess tenes 859 Fabricators of ...........-. 876 
Beals sa he RE a aes 850 Benzoyl peroxide (chemicals) ...... 838 WON? casks besa Sede eeeubes 843 
Acrylic (see acrylate, methacrylate) NS rarer 882 Flake (cellulose derivatives) 838 
Acrylic lacquer coatings ............ 839 Beryllium for molds ............... 866 Molding compounds ........ 845 
Acrylic resins eee ies Pea ey ae et eee eee 860 _. .. 5 * SRP erro 849 
i 836 Beveling machines ................. 852 PS din cotta ceaets necator es 850 
Emulsions and dispersions ........ 841 Biphenyls (plasticizers) ............ 848 Cellulose base 
_ eae eo ES dh e.c wee Pulau ns x5 Oe ded 868 PINE. ish bau ot Ss aot 836 
Adipates (plasticizers) ............. 848 Blanks, molding and laminating ..... 845 Emulsions and dispersions ....... 841 
Agents Blending machines ................. 852 Expanded foamed plastics ..... 842 
| Se ee 837 Blow molding machines ............ 853 Cellulose derivatives (flake) ....... 838 
eS a aa 837 Blowers, portable electric .......... 852 Cellulose lacquers (coatings) ..... 839 
Emulsifying and dispersing ....... 841 Boards, molding and laminating .... 845 Cellulose melt coatings .......... 839 
RS eae aaa EK IL, |», ade Ni k4 0m ote hak a'id Wi 6 eate 860 Cellulose nitrate 
IN i a ss a 852 Borers, jig (machines, drilling) 865 PNUNUNNNS. GE osc. cnccsncncscees 876 
I res Meer eS ee eee rr rere 865 IR AUERR TPE yard tReet 843 
Air ballasted accumulators ......... 859 Boring machines .................-. 864 Flake (cellulose derivatives) 838 
ee ee. a ee 852 Boxes, corrugated and solid fibre .... 866 ft eee ee ee 849 
Air conditioning equipment ........ OOD SI PD Nairn boys ciscceddascancs 866 Pe eae 850 
Alcohols (chemicals) .............. 838 Branding equipment ............... 862 Cellulose Propionate 
Aleohols (solvents) ................ 851 Broaching machines ................ 865 RS iE ORE 843 
Aldehydes (chemicals) ............ 838 Buffing machines ................... 853 Flake (cellulose derivatives) ..... 838 
Alkalies (chemicals) ............... 838 Buffing and polishing compounds ... 866 Molding compounds .............. 845 
Alkyd Buffing and polishing wheels ....... 860 Oe Ee Pere a 849 
Lacquers (coatings) .............. 839 Butadiene-acrylonitrile (rubber, syn- I: SN rh aia contend ek bind 850 
Molding compounds ............. 845 SEO? inate. staendadehatasass 850 Cellulose, regenerated (cellophane, 
os nk ve ca cedae ns 836 Buiadiene-styrene (rubber, synthetic) 850 BED Sed tn ceseeeadrcesisinedass 843 
Resin emulsions and dispersions .. 841 Butadiene monomers ............... 846 Cements (see adhesives) 
RS Rg reer ee 848 Centerless grinders ...............+. 865 
Allyl Centralized lubricating systems ..... 862 
Alcohol (chemicals) ............. 838 c oo 9 tes ee 843 
ET anbetns vn seideakeneds 846 Checkweighing scales .............. 863 
MMOD, oi. n oko cccesaseect 836 Re ey pr en eee 838 
Resin emulsions and dispersions .. 841 Caking presses ..................00. 857 Chloroprene (rubber, synthetic) .... 850 
MID Lech SSN GK pax 65 Kaeee <e.s04sdce 848 Calendered vinyl film and sheeting .. 918 Chlorosulfonated polyethylene (rub- 
6a doc ctaie sen 849 Calendering ON, GMEED ( occv caves saycveces 850 
UID, Mae Din inidns ies 006.00 00.4080 850 ED ins. nsneciwesevrteare 860 Chopped fabric (fillers) .......... 843 
Alpha cellulose (fillers) ............ 843 Che iccuéucnanstcgcstaee 853 Chopping machines ...............-- 853 
Alpha methyl styrene monomers .... 846 NE irene 6 0k cn tdie dae «scenes 863 Chromium plating of molds ........ 883 
Amines _ (solvents) Ste hoe : cmeanlt an Vinyl film and sheeting .......... 918 Circular sawing machines ......... 855 
SRE 838 Camphor (chemicals) .............. 838 Citrates (plasticizers) ............. 848 
Aniline-formaldehyde SO 5 tio bl heniun 848 Camphor (plasticizers) ............ 848 ome nse SV adele Geum aw vee. « 866 
Animal (protein) adhesives ........ 836 Carbide tipped tools ............... 868 pounds (mold) ..... 866 
BED, o6 6c néanscccsssce Gee Me SE 5.6554 cvs vcteamebe 843 al fabrics elt eit eae 9,0;0 « 839 
err Tre Be ME bc dinitsncds«scaukedeau 837 Coated glass (glass, fibrous, coaters 
Apparatus, testing ................. 863 Carbon disulfide (chemicals) ....... 838 GU, site ahah ieee) Lica a» « att 
Applied decorations on plastics ..... See: EN digs tad ugeaddavsedcvsieainshs 837 Coated paper, resin ............-- 847 
IN inc n0ticcced cowscen ce 856 Adhesives, protein ............... 836 Coated yarns (see fibers, plastic 
Asbestos (fillers, mineral) .......... 843 SY errr ee 876 coated) 
Asphalt (adhesives) ............... 836 Te ree reas 849 Coating, dip ..........-...++000+- 875 
EE <dcenwhdncacdseshéies sys a ES errr ree 850 Coating equipment, high vacuum . 864 
Automatic compression presses ..... 857 Cast phenolic Coating = Fdkedwedswhatees> 853 
Automatic spray painting machines .. 852 BONO Osi bcociccsccavenwntextnuee 848 Coating machines, wire ...........- 356 
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( ut t shell flour (fillers) . ee 
( molding —_—— - 845 
( molders seen 889 
( dispersions in resins and plasti- 
se. Sent we aiedwad ts 4466 bua ed 840 
( ints for dry coloring .......... 840 
( onents, molds (standard stock) 862 
( vosite structures (expanded 
med plastics) ..... ee Ere 842 
( sounding machines . ie 
( — OO Free 863 
( pounding ecales ............... 863 
( pounding thermoplastics s (see re- 
iming of plastic scrap) 
{ pounds 
affing and polishing ............ 866 
ry are 866 
lyeerol and glycol plasticizers ... 848 
Halogenated (solvents) ........... 851 
Molding (exporters and importers 
oh) cc cdepeecsauecnieees rr, 
Molding (manufacturers of) ...... 845 
Molding (personnel) .. as ae 
Pipe joint ......... ooecedsd ae 
Sulfur (solvents) .... re 
fumbling ...... Secs can 
Compression molders .............. 889 
Compression presses 
\utomatic ..... sata Bt tieieed 857 
Hand operated ..... etn 
Manual and semi- -automatic Wekees's 857 
Com WE nes nt cedas eisdecsis 852 
Conditioning cabinets (testing appa- 
GORE 0:9: 50's Fede 4Gts O45 os 06 eet 863 


PNR 1-55 dee ekbas 005 bos 4% 87] 
Contact resin laminators (see rein- 
forced plastics processors) 

ontainers, shipping (see bags, multi- 


wall paper, boxes and drums) 
Continuous, presses ............ ee Te 
Control valves, diaphragm ......... 868 
Controllers 

Automatic film wind-up .......... 860 

RR ree po 860 

Mold temperature .............++. 856 

DEES Laed wick Fs 0 odNcchsosakee 860 

Ns) ad esmitin-ay boos baala 860 

ROS EE PEC a eT 860 
Converters and processors .......... 889 
Ci hadnt checncecduisissunes 860 
CS, ci als pc cnsiedmbee cd 858 
ORE III 6 Sik os we cdncdecece 853 
SD Es Giicn dees ddbe ce ckes 843 
COCR TID occ o's ove didn sdbue 866 
a ere 842 
Cotton flock (fillers) ............... 843 
Cottonseed hulls (fillers) ........... 843 
Coumarone-indene 

INO hag Sod bicsesce esas. 836 


Resin emulsions and dispersions .. 841 


MM ets bude ddnesaced es abe’ 848 
Creasing machines, sheet plastic fab- 

GE PA ii sciganvaeeikecs 859 
Cresol (chemicals) ................ 838 
Cresylic acid (chemicals) .......... 838 
Custom 

Es kgs aia iiss aeeuuereaee 871 

i iene. cna cckereecane 889 

| Ee ee ert Ts 889 

gg odes Go RS Cake 6 3588 869 
COE INOS Si oaccekccccpece’ 853 
IN ecg uss aeecceavesst 866 
Cutters (cutting tools) ............. 864 
CHUBIEE CUIIRD ccccccccccccdecece 852 
Cutting machines ............cc.00. 854 
Cutting of plastic film .............. 885 
GN a Sat nde kd bse gee. 864 
Cylinder liners (extruding machine) 862 
Cylinders, pneumatic and hydraulic .. 860 


Cylindrical bearings ............... 860 


SEE REE me 866 
Decorating machines ............... 855 
Decorations, applied on plastics hives 





Decorative laminates (laminators) .. 910 


Deep drawing (of thermoplastics) ... 872 
Deflashing machines ............. . 853 
Degating presses .......0.6scccceese 857 
Densifying machines ............... 853 
EN so sina. atieleds minha vee 841 
Derivatives, cellulose ............... 838 
Designers, industrial ............... 873 
I Te i oc keke mas 856 
Devices 
I i: sass bs Ottinsicin ask aubieel 867 
Fastening, tension ..............- 867 
Handling, for plastic sheet and film 861 
Marking (equipment) ........... 862 
Dextrins (adhesives) ............... 836 
Di-isocynates (chemicals) .......... 838 
Diaphragm control valves ........... 868 
PGS GIN in i rctinsececeneeet 853 
Die cutting, plastic sheet stock ...... 874 
Die sinking machines .............. 865 


Die makers, extrusion (also see mold 

makers) 
Die makers, high freq. heat sealing .. 875 
Dies, steel rule clicker & dinker .... 861 


Dip coating, plastic ................ 875 
Dipping machines .................. 853 
Dispersing agents ...........0ese00% 841 
EES OE eee ree 841 
Dispersions of color in resins and 
NN cia nteiea pidniece's o- «sti 840 
Divinylbenzene monomers .......... 846 
Drawing of thermoplastics .......... 915 


Drawing machines (sheet plastic fab- 


I andes baked 6s added oat 859 
Drill bench grinders ............... 865 
Drill presses 

ee ere 865 

EE eg, vc ultnas soeiiesn 865 
0 OS ESE OR See eee 867 
SN MD. 6. ov scenes wnsasend 865 
a are ee 867 
SN CO ids cnt sss wsionds se owes 868 
Drives, variable speed .............. 861 
BOGS, GUE 62.0 saccsscceccncdas 867 


Dry air blowers, portable electric ... 852 
Dry coloring 


SN OE Sites ewes cdathews . 840 

SG WOLEE a iiwidtcctedbaased 856 
Dry sanding machines .............. 855 
Drying equipment ee ee 861 
Drying equipment infrared ......... 861 
Duplicating machines .............. 865 
Dust blowers, portable electric ..... 852 


Dyeing plastics (applied decorations) 869 
Dyeing plastic materials and scrap 
(see Reclaiming of plastic scrap) 


Dyes (see also pigments) ........... 841 
E 
Electric 
Blowers, portable ................ 852 
Drying and preheating equipment . 861 
DONDE Kaddiaene<odicecessaseues 862 
URE MIN iirc unn auedcccevtdkee 863 
Electrical testing apparatus ......... 863 
Electroformed molds ............... 882 
Electronic tubes, high frequency .... 868 
I OU ris ccpac'svie'se6es 863 
SE 5530's SLSSBS Boren 68s one oe 875 
Embossing 
Flexible film and sheeting ........ 875 
Machines (roll embossing) ....... 855 
PON bis cdi sscecabhevs vases ste 857 
Rigid plastic sheets .............. 875 
PA chick niewabce obo peed ca caee 863 
Emulsifying agents ................. 841 
PEE “Vetaccvesdasecsbeeiesscase 841 
Emulsions, water (latex, resin) ..... 845 
Engraving 
Applied decorations .............. 869 
Se ads eixsinsubinsbone 862 
RE ren ee 865 
PR oils ccs vod bseer dus 848 
Epoxy adhesive resin .............. 836 
BEEN, S.ntidgdndodnbaesccalons sah 859 





Air conditioning .... 859 


ar” 860 
Coating, high vacuum ............ 864 
Drying and preheating ........... 861 
PMNS CURING oc ons vc0n sc ccscees 861 
Heating (for molds and molding 
IE tho a bs 805 vc cbece cost ate 862 
High frequency preheating ....... 862 
i i ai cane dan dan Om 864 
Infrared drying and preheating .... 861 
sis s eacesanet % ty co 
Rewinding .......... S66) sie hee ee 
EE tas cotati hhose mene aa. ae 
EE nbn nat pegeke tse tices 847 
Esters (solve nts) <n aemisbke.e hes 851 
Etching (applied) decorations ...... 869 
i MD. «6 o.sb64 meas sh to vam 851 
Ethyl cellulose 
IE nn wa cared aie ae <x ee 
I Wik idk i ned Sik lee cheat as 843 
Flake (cellulose derivatives) ....... 838 
Molding compounds ............. 845 
i i oss ic ecteeecapees 849 
IN: so =. aie cate th aland ad-dedtcietad teat tek 850 
Expanded foamed plastics .......... 842 
Expanders (handling devices for plas- 
tic sheet and film) ........... ome ee 
SE -0 5.5 d.56 ina nb eeneouder Saban 876 
EE ent ata sonek ia she canmene 847 
Extruders, custom ...............+- 889 
Extruding machine cylinder liners ... 862 
Extruding machines ................ 854 
Extrusion die makers .............. 75 
PD 5 .o0-s5 dances saewar 868 
F 
Fabrics 
OT ey a ae OPM Pe roe 843 
Macerated or chopped (fillers) .... 843 
Resin impregnated ............... 847 
Fabricating machines (sheet plastic) 859 
Fabricators (all plastics) ........... 876 
Fabrics 
Nl haa 25 5.6 bps ay bb AN ONS 839 
Cotton (for laminating) .......... 842 
ey IE gc csacenedevc rates 842 
Glass cloth and mat (for laminat- 
ge ENE FIER Tt SP Peer err 842 
G ies fibers and fabric (filler) .:.. 843 
Nylon (for laminating) .......... 842 
Plastic (for laminating) .......... 842 
Rayon (for laminating) ........ . 842 
TEED ie-ivscwcs c's tesiepas 842 
WORE GUNOED on cic cc cscccsccces 867 
Fastening devices, tension .......... 867 
Fibers 
PRS Serer, 844 
SE Weed cone ce oca seeuuneas ad 842 
Peas bak venaetend Caed 866 
EE Pee ee 867 
i ME ov iocews coseeeune 843 
BOOED, POUR, CHER occ cccccccceces 843 
Fibrous glass, for reinforcement ..... 844 
Fibrous glass preformers ........... 856 
Fibrous plastics (pulp and sisal) .... 843 
Filaments, synthetic ................ 842 
er ais o os se'eiee 606.000 6 867 
I. Fi ae van bs 6mn's 000.06 sins 867 
aa RS EE SE Met ARR RR 843 
Film 
Flexible, metallizing of ........... 879 
Handling devices for ............. 861 
ON ESE ery or 878 
Plastic (sheeting and rolls) ... 843, 918 
id oad citcisielyseebaee 884 
Film cutting machines .............. 854 
Film wind-up, controllers ........... 860 
DEN co ciatias choveliewiesk ha s29 508 861 
A ED 6a. si ncce sion ss oey 868 
Fittings, pneumatic .............. . 868 
Fixtures, spray painting ............ 868 
Flake (cellulose derivatives) ....... 838 
Flame spraying, CE isd wate 9:08 878 
Flame spraying, plastic (equipment) 861 
Flexible-ball joints .............+++. 867 











Flexible film and sheeting, embossing 


a ecchiseduidcthamnhdisteennemneaes 75 
Flexible film, metallizing of ........ 879 
Flexible materials for molds ........ 867 
Flexible metal hose and tubing ..... 867 
Flock, cotton (fillers) .............. 843 
Flocking (applied decorations) ..... 869 
i i Seb es cca $44 ees 6p 860 
gS EEE EE ee > 861 
Flow testing apparatus ............. 863 
Fluorocarbon 

PIED. «vo. tui a 0.d able ae 876 

SE hd tad atin kee, wd eee ee 843 

Molding compounds .............. 845 

ID bs tiie hitter de lhl ct 0 eel tele lie 848 

Resins emulsions and dispersions .. 841 

SEERA Te 850 

Oe eee eee 849 
Foamed plastics (expanded plastics) . 842 
Foamed plastic, fabricators ......... 87 
Foil, stamping (roll leaf) ........... 868 
Folding machines (sheet plastic fab- 

a BR peer 59 
Formaldehyde (chemicals) ......... 838 
Forming of thermoplastics .......... 915 
Forming, vacuum machines ......... 856 
Pramimg Minciimes .........0.csccece 854 
Furan 

ED ducal chudb ad sw decvaad eae 839 

Molding compounds .............. 845 

MMIII, ca cnccccccsdoces 836 

Resin emulsions and dispersions .. 841 

ER SEES Le Nae 848 
Furans (solvents) .................. 851 
Furfural (chemicals) ............... 838 

G 
nn a 860 
Gages, plug and thread ............. 861 
ay - I a whl ie i ye otto 861 
Gas drying and preheating equipment 861 
Glass bonded mica (resin) ......... 848 
Glass bonded mica (rods & tubes) ... 849 
Glass bonded mica (sheets) ........ 850 
Glass, fibrous (for reinforcement) ... 844 
Glass, resin loaded for molding ..... 844 
Gluing machines (sheet plastic fab- 

ND * eh endh-elid kc dwsmeaecs 859 
Glycerol (chemicals) .............. 838 
Glycerol compounds (plasticizers) .. 848 

Glycol compounds (plasticizers) .... 848 
Glycolates (plasticizers) ............ 848 
Glycols (chemicals) ................ 838 
EN rarer aa 851 
Gold leaf stamping (applied decora- 

| BR PRR rs oi 869 
Granulating machines .............. 854 
Grinders 

Bench, tap and drill .............. 865 
CE ‘Asdh 9% 60Shed denne edhad 865 
ET Snack hin en 6 4s040aabbbaeoen 865 
a ee eee 865 
SET cesses otavaenkasekeakevauns 865 
SET Giiehas bngtinndnssoneens ek 865 
CEE 4 sc nnntnbtneasaandanane 865 

IS biti h sds cu cdaeninetnaeaenn tees 878 
Pore ne RR See 865 
Grinding plastic materials and scrap 
GND «oa dnicsccasctuanemans 884 
Guiders (handling devices for plastic 
SE WEED. ccaccdeuckecteen’ 
Guillotine cutters .................. 852 


Hack sawing machines .............. 8 
Halogenated compounds (solvents) . 851 
ee derivatives 


AEP Eo, ES eee 843 
Molding pompeents eee t0 atin Meee 845 
_ PUN RES des ahs kee 849 

EVADE GENN CUS ehie cd civacdncy 850 

Hd's SM Suubh ch eswbrediasbaces ss 867 
H devices for plastic sheets 

Sires Vann idee absyedeeens 861 
832 


Hand operated presses ............. 857 
Hardness testing apparatus .......... 863 
Heat distortion testing apparatus .... 863 
Heat sealing machines .............. 854 
Heat sealing of film and sheet ....... 878 
ON EE area aa 868 
Heat treating of polyethylene for 
SE hbvviienceleeuce 4:23 0a dekon 879 
Heat welding of plastic ............. 879 
Heating equipment for molds and 
molding machines ................ 862 


Hexamethylenetetramine (chemicals) 838 
High frequency 
Electronic tubes ........ 
Heat sealing die makers .......... 875 


Preheating equipment ............ 861 

Sealieg MAAGMMIGS 2.2.0... ccc secess 854 
High pressure laminators ........... 910 
High tensile paper for resin impreg- 

EN uaSebk do Feed bes daiwa ees 847 
High vacuum equipment ........... 864 
Hinges, specialty metal ............. 867 
EE Pe EES ee 868 
ST ie COG Dice Wines dae sce otees 87 
i PRG oo. she ckacdweatee 857 
NS re rer eer 868 
Holding racks, vacuum plating ...... 864 
Honeycomb, composite structures (ex- 

a arr eres 842 
Honing machines (see liquid blast- 

ing machines) 
Hose (flexible metal) .............. 867 
Hot air drying and preheating equip- 

SEE. Goa uae eae pitas de ebared 861 


Hot stamping equipment (marking) . 862 
Hot stamping presses .............. 858 


Hydraulic 

EE tre ee 860 

REE 4a Geckiibes te s0es +000 NON 868 

Pe Rag Fie tenes k eddie ReSS 868 

EDS EN ES Ee een 868 

II, pin sue ccssccaeaeas wm 862 

MNS 0 at a'vidia wa died teh oie 856 

RE iiaa cis tk < cWaeeniee<e es 858 

MEL Ca iccdhS bo ns cdeweics sc Keae 868 
Hydrocarbon, petroleum (resin) .... 848 
Hydrocarbons (solvents) ........... 851 
Hydrocarbons, terpene (resin) ...... 848 
Hydropneumatic accumulators ...... 859 
Hydroxyethyl cellulose flake (cellu- 

lose derivatives) ..............00. 

1 

Impact testing apparatus ........... 863 
ONS Saar 876 
Impregnated glass (glass, fibrous) ... 844 
Impregnated paper, fabric and mat .. 847 
Impregnating machines ............ 854 
Impregnating paper ................ 847 
Impregnators of fibrous glass ....... 844 
Industrial designers ................ 873 
Industrial laminates (laminators) ... 910 
Infrared 

Drying and preheating equipment 4 

60s) od aaceoe ns cmmend 
Injection 

Hand operated presses ............ 857 

Mel@ers, CMGNOM 66.0... ccccccnse 889 

Molding machines ................ 858 
UE fable Sand Bh thd eee on. ake thubiaieiihidia 867 
Inlaying, metal (applied decorations) 869 
Inorganic pigments ................ 847 
REPKE owe 867 
Insulating varnishes ................ 852 
Intensive internal mixers ........... 856 
Internal grinders .................:. 865 
Ton exchange resins ................ 
Isocyanate resin expanded foamed 

EE SAR dd Gnk onct ps saee vats 842 
Isotopes (radioactive) .............. 848 

J 

Jig borers Seaciinny, drilling) . 865 
Jig ae NN i 55 aici. cis 855 
IEEE rare . 867 





kK 
Kellering machines ........ 865 
Ketones (solvents) ............ 85] 
SS ree ae 862 
Kneading and mixing machines 855 


L 


Labels, pressure sensitive ..... 867 
Labeling machines ........... 855 
Laboratories, testing .......... , 885 
Lacquer making resins ........ 848 
ey ee 844 
NE HE i.0.4.s5<debuain aes 876 
For pomeens - wee dle dats dia 845 
i, Per ee 883 
EE 5s, «<0, Sieumaniedauneell 920 
Laminating 
eee ee ore es 845 
NN Eee ee ; 845 
ED. |, cels nnuiesoaa cena $42 
ND. . « at pcties shiek 858 
Resins, plywood .................. 848 
IE 2.0 0.0.41 whan Vein. 852 
Laminators (see also reinforced plas- 
I 910 
ee ee pr ae 867 
EES SR pee IES 845 
Lathes (machines) ............... 865 
Laurates (plasticizers) ............. 848 
Leaf, roll (stamping foil) .......... 868 
Levulinates (plasticizers) ......... . B48 
NE, 50.6 5 alge id Mahaney coal 848 
ee CE Bete 848 
Liners, extruding machine cylinder .. 862 
Liquid blasting machines ........... 855 
Low pressure (see reinforced plastics 
processors) 
Lubricating systems, centralized ..... 862 
Lubricants for molds (mold release 
Math on 4 che knveraetsc lane 868 
Luminescent pigments .............. 847 
Luminescent plastics ............... 845 
M 
Macerated fabric (fillers) ........... 843 
Machine screws .......0:ccccsccenes 868 
NINES 4.45.5 +0 «ageiinn eahivnine 864 
FR re Re 852 
Machinery, exporters and importers 
OE édhnenes.0.s dtm naebbeddienes 876 
Machines (see also presses) 
Abrasive forming ................ 852 
Automatic spray painting ......... 852 
Automatic thermosetting melding . 852 
I. 4.4 ctaieecg taba besten 852 
Re aR 852 
a Pe eee rere ee 853 
NN © in «ca deaths blk ativan ose 864 
AR oo. sit cca benes.cernsidenn 865 
ESS re epee mee 853 
CoE... aemcksaaaaaeenanes 853 
NIL) © 6.» 5-606 bcpinde beste empaeiel 853 
ee 853 
IIE. 5.5 050500 04 eb bape waesesies 853 
GE 58k nils 6 a.04cnc cactltnianekes 853 
Recorating and labeling .......... 855 
ND ics cus 5s. couche iibensoas 853 
NE. 656.005 ademas aia 853 
Dicing, chopping and cutting .... 853 
SIE 56 5 x ws hawtedienursama 865 
ETS eG PS EP 853 
NEL. Sun cain s aceacndiliadiad 0chaioe 865 
IE. Sao « mataadahwadieies 865 
NE tints an-0c0s Maas +0 su sas 865 
I nian <0) 5.0 Saeecheiatn aks 854 
PR ine aie Cadac cbces 5051s 854 
ME pith 6 ibs <hcesecEuaceeeas 854 
ED oc cin v4 SERRE ced aeues 854 
Gri "POPE a epee Es 865 
apie dni dici dasdenieis 854 
Im pide ee Ries desi 854 
Injection molding ...............- 854 


ing 
jorstul 
Paint W 
Planing 
Polishit 
Profilin 


Pulveri 
Rebuilt 
Roll et 
Roller 
Routin 
Sandin 
Sawing 
screen 
Shapin 
Sheet | 
Sifting 
Slittiny 
Spoolii 
Spray 
Tappit 
Tumbl 
Turnit 
Used : 
Vacuu 
Wire 
Maleie : 
Manglin 
Manual 
Manufa 
Castin 
Glass, 
Molding 
Vinyl 
Marking 
Marking 
Maskiny 
Masks, 
Mat, res 
Materia 
Materia 
Materia 
Melami 
Chen 
Coati 
Resir 
Resir 
Melam: 
Mold 
Resir 
Metal 
Dete: 
Dete 
Drun 
Hose 
Inlay 
Spec 
Meta 
Metall 
Flex 
Rigi 
Fini: 
Metall 
Meters 
Metha 
Fabr 
Mol 
Mon 
Resi 
Rod 
Shee 
Methy 
deri 
Methy 
late 
Mica 
Mica, 
Mica, 
Mica, 
Mille 
Millix 








ing 
ling and mixing . 
ing and decorating 


d blasting 

ling 
| spraying ‘ 
ng 
ng and kneading dinttecis Dante Gite 
ture and volatile extraction .. 
t wiping .. 
ing . 
Polishing 
Profiling 
Pulverizing 
Rebuilt . 
Roll embossing 
R 
R 


toller coating 
puting ‘ 
Sanding (wet and dry) ) 


Gowlttt cocvansddbes 
Screening, separating and sifting ~ 
Shapleg scscccssss ~ , 
Sheet plastic fabricating ‘ 

it) sa 


Slitting and mangling “ 
Spooling, for extrusions . 
Spray mask painting ... 
lapping .* 
Tumbling e 
Turning (lathes) 
Used and rebuilt . 
Vacuum forming 
Wire coating 
Maleic acid (chemicals) ; 
Mangling and slitting machines 
Manual compression presses .. 
Manufacturers 
Casting materials . ets 
Glass, fibrous (for reinforcement) . 
Molding compounds 
Vinyl film, sheeting, coated fabric 
Marking ae nt ily 
Marking (applied dec orations) 
Masking paper and tape .. 
Masks, spray ; 
Mat, resin impregnated . 
Materials and chemicals . 
Materials, abrasive .. 
Materials for flexible molds j 
Melamine 
Chemicals 
Coatings .. ° 
Resins adhesives ; 
Resins emulsions and dispersions 
Melamine-formaldehyde 
Molding — ee 
Resins hieins 
Metal 
Detectors 
Detectors, 
Drums ee 
Hose and tubing, flexible .. 
Inlaying 
Specialty hinges 
Metal spraying machines 
Metallizing of Plastics 
Flexible film 
Rigid sheet 
Finished products .. 
Metallic fillers 
Meters, flow 
Methacrylate 
Fabricators of 
Molding compounds 
Monomers 
Resins 0:0 06.0 +4. G8 Ree eenees 
Rods and tubes . 
Sheets 
Methyl cellulose flake (cellulose 
derivatives) 
Methyl methacrylate (see methacry- 
late) 
Miea (fillers, mineral) 
Mica, glass bonded (resin) 
Mica, glass bonded (rods & tubes) 
Mica, glass bonded (sheets) 
Millers (eutting tools) 
Milling machines 


electronic 


. 837, 





886 
844 
886 
918 


867 


838 
839 
836 
841 


848 


849 
850 


Milling plastic materials and scrap. 
custom (see reclaiming of plastic 
scrap, custom) 

Mills, ball or pebble .. 

Mills, roll 

Mineral acids (chemical) 

Mineral fillers 

Mixers, banbury 

Mixers, dry coloring 

Mixers, intensive internal , 

Mixing and kneading machines . 

Model makers 

Moisture extraction machines 

Mold cavities, hobbed steel (hobbing) 

Mold components (standard stock) .. 

Mold heating equipment 

Mold and hob steel 

Mold lubricants (mold release 
agents) Pas 

Mold makers, aluminum .. 

Mold makers, beryllium . 

Mold makers, electroforming . 

Mold makers, extrusion (see die mak- 
ers, extrusion) 

Mold makers, ferrous metals . 

Mold makers, metal spraying .. 

Mold makers, plastics 

Mold makers, reinforced plastics 

Mold makers, rubber 

Mold makers, steel .. 

Mold polishing 

Mold release agents 

Mold temperature controllers 


Molded laminate ..... . 910, 
Molders 

Cold 

Custom .. 

Low pressure (see reinforced) 

Reinforced plastics ......... 
Molding boards and blanks . 
Molding compounds 

Exporters and importers of ..... ‘ 

Manufacturers of ............. 845, 


Molding machine heating equipment . 
Molding machines (see also presses) 
Automatic thermosetting 
Heating equipment for 
Injection 
Molding presses 

Compression . 

WEE Sv cices +s sces “ 
Molding, resin loaded glass ... 
Molding, resin pulp and fiber 
Molding, slush 
Molds (mold makers) ... > 
Molds, flexible materials for . 
Molds, heating equipment for 
Molds, plating of 
Molds, rubber 
Molds, steel for ..... 
Monofilaments (see 

ments, synthetic) 
Monomers 
Motors 
Multiple spindle drill presses 
Multiwall paper bags 


fibers and 


N 


Natural rubber base coatings ... 
Needle bearings 
Nickel plating of molds . 
Nitriles (solvents) 
Nitrohydrocarbon (solvents) 
Nylon 
Adhesives 
Fabricators of ... 
Fabrics (for laminating) 
Film 
Molding compounds 
Resins 
Rods and tubes 
Sheets 


Oil base coatings 
Oil, heat transfer and hydraulic 


856 


882 


882 
883 
882 
883 
883 
881 
883 
868 


856 
920 
889 
889 
920 
920 
845 


876 
886 
862 


852 
862 
854 


857 
858 
844 
885 
885 
882 
867 
862 
883 
883 
868 


846 
862 
865 
866 


Oil purifiers . 


Oil soluble resins . 848 
Oleates (plasticizers) 848 
Organic acids (chemicals) 838 
Organosols and plastisols .. 846 
Ovens, (see drying and preheating 
equipment) 
Ovens, testing apparatus . 863 
P 
Packaging, partition . 868 
Packing, hydraulic 868 
Paint wiping machines . 855 
Paints, wipe-in . 869 
Paper 
Bags, multiwall . 866 
For resin impregnating 847 
NE ns SUES oe 0s 867 
Printed, for laminating 847 
Resin coated oRa 847 
Resin impregnated .. 847 
Paraformaldehyde (chemicals) 838 
Partitions, peeing y- 868 
Pearl essence .. 847 
Pebble mills .. 856 
Pegs, tumbling .. : 868 
Pentaerythritol (chemicals) 838 
Perforating of plastic sheeting . 883 
Peroxides (chemicals) ........ 838 
Personnel and equipment 
Cold molders ......... 889 
Custom casting . 871 
Custom molders and extruders 889 
DOE ces cacdccct esse 876 
Fabricators, laminates ‘and vulcan- 
ized fibre .... 876 
Laminators 910 
Molding and casting material manu- 
DES SS ee 886 
Plastic sheet processors . , 915 
Reinforced plastics processors . 920 
Resin pulp and fibre processors 885 
Vinyl film, sheeting, and coated fab- 
ric manufacturers ................ 918 
Phenol (chemicals) 838 
Phenolic 
Cast resins 848 
Cast rods and tube ws 849 
Cast sheets 850 
Coatings .. 839 
Expanded foamed plastic 8 842 
Molding compounds .... 845 
Resin adhesives ; . 836 
Resin emulsions and dispersions .. 841 
EE Oy eee Sere ssa 848 
Phosphates ( plastic izers) 848 
Photoelastic plastics .... 847 
Phthalates (plasticizers) 848 
Phthalic anhydride (chemicals) ..... 838 
Pigments, inorganic .............. 847 
Pigments, luminescent . 847 
Pipe joint, compounds . 866 
gerry rr 867 
Pitches and tar bases .. 847 
Plain milling machines .. 865 
Planing machines ..... : 865 
Plants, resin manufacturing ss 859 
Plastic 
Boards and blanks .. 845 
Dip coating ........ 875 
Fabrics (for laminating) 842 
Fabrics, woven ........ bids 3 
DE bia cbse 56% i etn 918 
Film and sheets, embossing of . 875 
Film and sheets, heat sealing of . 878 
Film and sheets, metallizing of .... 879 
Film, slitting, cutting, sheeting of . 885 
I MNEs caine es ashes sb eee 878 
Flame spraying equipment ........ 861 
BN WIN hc bk dsctvivonccces 879 
Materials, reclaimers ............. 884 
Rubberlike (Elastomers) ........ 850 
Sheet and film, handing devices for 861 
Sheet fabricating machines ........ 859 
Sheet formers. (forming & drawing 
of thermoplastics) ............. 915 
Sheet stock die cutting ........... 874 











Sheeting, perforating of .......... 883 
Welding equipment .............. 864 
a 848 
Plastics 
Applied decorations on ........... 869 
EE, gnc are.datnnnawces 871 
EET ALE ee EY te 842 
Fibrous .. RSE iy NS A Retr 843 
i Si OE. 5 A sen 500% sedan 867 
OE TE ee eee 867 
 ccikvicndncky aVane ee Xe 845 
Metallizing, flexible film ......... 87 
i REE a 847 
Reinforced, processors of ........ 920 
iain ae ant in iene nes rcle 846 
I oid ore ee we ekk sone aa 863 
a OS er ere 883 
Plates, press polishing ............. 863 
Plating of molds, rams and plates .... 883 
OPO eee He 861 
Plywood 
Bonding and laminating resins .... 848 
CS Ee re aa 910 
ei ah a ce) Bie i Salhi 910 
Pneumatic cylinders ................ 860 
Pneumatic fittings ................. 868 
Polishing 
NC tals.5s60as vs cadcndntes 866 
NT a rh d,s. :bi chong nie eauaklon 855 
eS EE hs a ae 883 
Plates, DESEO coccccvcccccvccscesvece 863 
I alah te 6 dx dn ote ens waka 860 
Polyamide (nylon) (see also nylon) 
NEE RR Ge 
Resin emulsions and dispersions .. 841 
Molding compounds ............. 845 
RS BG eked Se eI «5.6 4g 848 
Polyester 
Cast rods and tubes .............. 849 
I fa ie trata atic eae nh ad eed 850 
SE ec Hook Ne 0060s ih cd 848 
I MN 6 ais cee ws sve Ks 836 
Resin emulsions and dispersions .. 841 
Resins CORSO HCO o er cewesesesooeoecs 848 
Polyethylene 
Chlorosulfonated (rubber — syn- 
dd iit a wie een akan ee 850 
EC ERC ee 87 
DD Set Rnieie sd ea Caddie chaheatnee 843 
Molding compounds ............. 845 
TS Pe Ee? hese ore ee 848 
SY OE RINGS. os dire tundnkée cee 849 
ME °« ic achkssantiohe inhi beds 850 
Polyisobutylene (rubber, synthetic) 850 
Polystyrene (see also styrene) 
NS RT MRS re 876 
DD. Danie bs 5 <<a eelle eels onus 843 
Ny EE ND is ea c'guetdiee famed 849 
er ey Fee 850 
Polysulfide (rubber, synthetic) ..... 850 
Polytetrafluoroethylene (see tetra- 
fluoroethylene; also halogenated 
derivatives ) 
Polythene (see polyethylene) 
Polyvinyl acetate film .............. 843 
Polyvinyl alcohol 
ate sn kta duh wadtedan ema’ 843 
I OUND. 6 on cen ccauccaanass 849 
PID ainss:<40-ebauhsinsablakn «kamal 850 
Polyvinyl butyral 
BT ils chee od ken 6.4% eaiiakete Ghee 843 
ee Te Pe poe aR 849 
ENE PRE SRNR S05 = 850 
Polyvinyl chloride 
aes ctw hus «sede dawkiead won 843 
SE WHOS. vcsdc'c's ectturwbe dens 849 
NY ih iw shi eh awies Sines, ne bets adie 850 
Polyvinyl chloride acetate 
eee eee 843 
en ree oe 849 
BN eecittin iki) aren, SR 850 
Polyvinyl chloride-vinylidene chlo- 
SRI ery RE ARES =: 
Polyvinyl formal 
SE TINY eo nd-esiccccwecusilen 849 
SD cmpthont ce dhbds a o-oo 0d6ES wie 850 
Polyvinylidene chloride 
SE Cadimiiias > x dba snor.dbricoe 843 
Se ONE GUNG 6 6 oa. ks seek ies 849 


834 


oie ce dbus s kee es akweeus 850 
Portable 
Electric blowers ................. 852 
I oo os sc ccedecsiweed 865 
Postforming (of laminates) ......... 883 
Postforming, laminates for .......... 845 
Power systems, hydraulic ........... 862 
Power units, hydraulic ............. 856 
Preformers, fibrous glass ........... 856 
Preforming presses ................- 858 
Preforming resin pulp and fibre .... 885 
Preheating equipment 
Electric, gas, hot air. steam ....... 861 
eee PE ree 862 
OS ES eS OP eres 861 
GR. Talus lc cckgwancbabe 863 
Press polishing plates .............. 863 
Presses (see also machines) 
SEES oe eee 856 
NE os fe Mebat voe hc os ea ie 857 
Compression, automatic .......... 857 
Compression, manual and _ semi- 
Pk > 857 
ED, 6a, nn 0's u,00 dno eee REO 857 
RNS 02 ne 12. Sd aa 857 
Drill, multiple spindle (machines, 
| re ra eee 865 
Drill, single spindle (machines, 
SS RO oF PER 865 
ED <5 c.iaanecdneebeod esate 857 
Hand operated, compression ...... 857 
Hand operated, injection ......... 857 
PR ee ere a 857 
Hot stamping and roll leaf ....... 858 
Injection (machines, injection) 854 
RE bea ci ccdkcgnc oss caneenn 858 
i ree 858 
NN OPE CRIT OPUS 2 858 
Roll leaf and hot stamping ........ 858 
Tremeler moldimg ........2..cc0e8 858 
a Ore 866 
Pressure cast beryllium molds ...... 882 
Pressure controllers ............... 860 
Pressure sensitive labels ............ 867 
Printing 
Equipment (marking equipment) . 862 
Finished plastic products ......... 884 
Flexible film and sheeting ........ 884 
en eS Pe ee ne 867 
POOOR MMOD 5 6ccccccctuctstasad 858 
Rigid plastic sheets .............. 884 
RS a Ay ee 863 
Processors and converters .......... 889 
Profiling machines ................. 865 
Proportioning temperature  control- 
re rs Ore rere rer rs 860 
Protein base adhesives ............. 836 
Protein base emulsions, dispersions .. 841 
Pulp (fibrous plastics) ............. 3 
Pulverizing machines .............. 855 
Pumps 
ls kw wink a atimte «od eemde 858 
Sides ha se Sa 858 
YS cig Cine onddeenkachetie 859 
IED, ovik ceca a vebnaddencawes és 861 
IND 0 ho 64.6 banscetabincs tee ce 863 
Pyroxylin (see cellulose nitrate) 
R 
ne CPE er 860 
Radial sawing machines ............ 855 
Radioactive Isotopes ............... 848 
OE Er 883 
yo” ene 842 
Rebuilt machines .................. 859 
Reclaimers, plastic materials ........ 884 
DE MUS nk ne cecccentcvcwed 861 
Regenerated cellulose (film) ....... 843 
Reground materials (see scrap deal- 
ers, and reclaiming of plastic scrap) 
Regulators, mold temperature ....... 856 
Reinforced plastics processors ...... 920 
Release agents for molds ........... 868 
Reprocessing scrap (reclaiming) .... 884 


Resin base emulsions and dispersions 841 





Resin coated paper .............. 
Resin emulsions (latex, resin) 
Resin, loaded glass for molding ... 
Resin impregnated paper, fabric, ma 
Resin impregnating paper ........ 
EY CRE 
Ae MORE 2.60. cavaepuy ars 
Resin manufacturing plants ..... 
Resin pulp and fibre processors ... 
Resin-treated wood ................ 
Re re te 
Resins and plasticizers, color disper- 
ere ee) SBPET Sos 
Resins, exporters and importers of . 
Resorcinol 
Een reer ese 
ee ee eee 
Resins emulsions and dispersions . 
Resorcinol-aldehyde resins ........ 
ene RE Core ee 
Rewinding equipment .............. 
Ricinoleates (plasticizers) .......... 
og OS ae 
Rigid sheets, embossing of .......... 
CL RS SEERA 
Rods 
Metredens of ....4.62i%isaen ats 
Fibre, vulcanized ................ 
Manufacturers of, with some stock 
Roll embossing machines .........., 
Roll leaf (stamping foil) ........... 
Roll leaf stamping equipment (mark- 


ing equipment) 
Roll leaf stamping presses .......... 
aS yg PR a ee ee 
ee. Perera 
Roller coating machines 
Rollers for roller coating 
Rolls 
Calendering and compounding .... 
Embossing 
WR “ince ciceaveucsesueeceee 
Rotary files 
Rotary head milling machines ...... 
Routers (cutting tools) 
Routing machines 
Rubber bags (bags, 
oo | ev erere ere 
Rubber base 
Adhesives 
Coatings 
Emulsions and dispersions ........ 
Expanded foamed plastics 
Rubber molds (mold makers, rub- 
er Pe ae ee 
Rubber, synthetic 
Rubberlike plastics (Elastomers) 


vacuum and 


Ss 


Sanding machines (wet and dry) .... 
Saw blades 
Sawing machines 
Seales 
Screening, separating and sifting ma- 


GING hinds visccccccndeceresaeael 
SUED... 5x cians vovicdccaneeeetas 
OGD, GUNMEN soos vance cdsospere 
Sealing machines, heat ............. 
Sealing of film & sheet (heat sealing) 
Sebacates (plasticizers) ............. 
Self-adhesive labels ..............+.- 


Semi-automatic compression presses . 
Separating, screening and sifting ma- 

chines 
Shaping machines 
Sheet, handling devices for ......... 
Sheet, plastic fabricating machines .. 
Sheet formers, fabricators 
Sheet stock, die cutting of .......... 
Sheet stock, embossing of ........... 
Sheeters (handling devices for sheet 

& film) 
Sheeting (film) 
Sheeting of plastic film ............- 


847 


847 


843 
849 
855, 


858 


= vul 
Rig “ 
Shel! : 
Ad ives 
Molding | 
Shipp’™é © 
wa pape 
Siftin nacl 
Sifting, sere 
chines -- 
Silica (filler 
Silicate a 
Silicone 
Coatings 
Fabricato 
Resins -- 
Rods ane 
Rubber, 
Sheets .-. 


Silk sereen 
Silk s¢ reen 
Single spin 
Sisa 
Fibrous | 
Fillers - 
Slitting an 
Slitting of 
Slush mole 
Sodium ca 
Sodium ca 
Sodium ca 
Solid fibre 
Solvents - 
Soybean ( 
Specializes 
Specialties 
Specialty 1 
Spooling | 
Spray mas 
Spray ma 
Spray pai 
Spray pai 
Spraying 
Spraying, 
Spraying 
Stabilizer: 
Stainless 
Stamping 
Stamping 
Stamping 
Starch (a 
Steam dr 
Steam pr 
Steam tre 
Stearates 
Chemi 
Plastic: 
Steel for 
Steel _m 
bing) 
Steel rul 
Straighte 
Strength 
Styrene 
Expan 
Moldi: 
Monot 
Resin 
Resin 
Resin: 
Styrene 
Fabris 
Moldi 
Resin 
Rods 
Sheet: 
Styrene 
Sueceina 
Sulfona 
Sulfur | 
Supplie 
Suppor 
rics, | 
coate 
Surface 
Swivel 
Synthe' 
synthe! 














Fil uleanized ...... 843 
Ri 1 850 
Shel 60 4edeeesesecene ee 851 
4, es (miscellaneous) 836 

Mv g compounds ............- 845 
Shiy containers (see bags, multi- 

w iper, boxes, and drums) ee 
Sifti pag a att «6 t0:0 6h 6 650.0-0.0 855 
Sifting. screening and eae ma- of 

chi sees . . 855 
Sili llers, mineral) Wivie tbe s wee 843 
Sili MOR, . (cdnadsosweas 836 

pee Bt LE enn 839 

Fabricators Of ......+.-- 876 

Resins .ccceseeecseveeereceececees 848 

Rods and tubes ...........- 849 

Rubber, synthetic ............-+.- 850 

eels i.cdncbh atu Gbb $000 08 thsAn'e.c 850 
Silk sere ening (applied decorations) 869 
Silk sereen makers ............- 885 
Single spindle drill presses ...... 865 
Sisal 

Fibrous plastics ..........+--eeees 843 

Fillers scccccccccccccccccccvcccres 843 
Slitting and mangling machines ..... 855 
Slitting of plastic film .............. 885 
Sacks MHGMEE o:0:0.0:0 +0000 0606 svie sec 885 
Sodium carboxymethyl cellulose film 843 
Sodium carboxymethyl cellulose flake 838 
Sodium e: arboxymethyl cellulose resin 848 
Celt Gs DIE acs i ccc cua ceed see 866 
ee Pe ere eee ree ee 851 
Soybean (protein) adhesives .. 836 
Specialized services .......-. 869 
Specialties, abrasive cece eceses 866 
Specialty metal hinges ........... 867 
Spooling machines (for extrusions) . 855 
Spray mask painting machines ...... 856 
eee ee eee eee 885 
Spray painting fixtures ............. 868 
Spray painting machines, automatic 852 
Spraying (applied decorations) ..... 869 
ee ae 878 
Spraying metal, machines ........... 855 
SE {dd Kade cacddaowoctnceterss 851 
Stainless steel belts ........... 866 
Stamping foil (roll leaf) ........ 868 
Stamping (marking) equipment .. 862 
ee er err 858 
Starch (adhesives) ..........+.-0-: 836 
Steam drying, preheating equipment 861 
Steam press platens .............+.- 863 
eT Peer eee ere 864 
Stearates 

eee ee 838 

Ee Sore 848 
Steel for hobs and molds ....... 868 
Steel mold cavities, hobbed (hob- 

I Us kant eeeaa Pe cidcccescse 879 
Steel rule dies clicker and dinker .... 861 
Straighteners (handling devices) .... 861 
Strength testing apparatus .......... 863 
Styrene (also see polystyrene) 

Expanded foamed plastics ........ 842 

Molding compounds .............. 845 

RN eb ebb bee ééce 6 ocress 846 

Resin adhesives ................4: 836 

Resin emulsions and dispersions .. 841 

ME Sie iene cagewe ac cncccredecce 848 
Styrene copolymers 

OO O*E 4S eee 876 

Molding compounds .............. 845 

ME IEAEIUULG shee 5 50000 cba0e os 848 

A NINN 66's cg.ctincsssecccsics 849 

ME a Hy Fina aes an ah} 600 0008 es 850 
Styrene derivatives, resins .......... 848 
Suecinates (plasticizers) ............ 848 
Sulfonamide (plasticizers) .......... 848 
Sulfur compounds (solvents) ....... 851 
SU EE a cake ith 656 dee n.400000 os 866 


Supported film and sheeting (see fab- 
rics, coated and vinyl film, sheeting, 
coated material manufacturers) 


Surface grimders .......060sc00-. 865 
ON hs so ce AS big bs 5 00 oo 867 
synthetic fibers and filaments ....... 842 
synthetic resin adhesives ........... 836 


Synthetic rubber ................... 5 
a ee 839 
PURUIONES . o< . pn0ccsia nce 848 

Systems, Hydraulic power .......... 862 

Systems, lubricating (centralized) 862 

T 

We MIE aoc wc ane biacuedter 863 

Tap bench grinders ................ 865 

; Ray rer 867 

RE onsite 860 

Tapping machines ................. 856 

BER ih cus. tec andi moran oS © See Kea 868 

Tar bases and pitches .............. 847 

Temperature controllers mold ...... 856 

Tension fastening devices ........... 867 

Testing apparatus 
es Udine hc ebicd hak -« seed 4 863 
Accelerated weathering ........ 863 
Conditioning cabinets ............ 863 
RN 5 dc inn da oatk shiek aes 863 
TN 5 55 ouraegndide sip’ auth bean 863 
EP Oe le 863 
Ce ena te ae 863 
EE 006a%sid-sagredieter cat deee 863 
EE bc. 0 .dind 6 slic matnareuetele aduiie 863 
DED a ik55 cdacre ctekoal hide ene 863 
ee CES EE PN = ee 863 

Testing laboratories ................ 885 

Thermal sealing machines .......... 854 

Thermoplastic casting plastics ....... 837 

Thermoplastic laminators ........... 910 

Thermoplastics 
Deep drawing of ........sccccess: 872 
Sheet forming and drawing of ..... 915 

Thermosetting automatic molding ma- 
ER ir 52 

Thermosetting casting plastics ...... 837 

Thread cutting screws .............. 868 

Thread forming screws ............. 868 

CS ae ee eee 861 

Threads (see fibers, synthetic) 

NE IY 6.0.55 cia hele cabo 860 

Time controllers .........ccecessse: 860 

Toluenesulfonates (plasticizers) 848 

NO. 5. 5s scat di'etn- 96 siw Baadendalan 865 

Tools and dies (see die makers and 
mold makers) 

Tools 
Ce CON 6.0.90 45 cp edeiadawns 868 
SS Cee fer re ee ee 864 
Es ina ccntinihidsis wg s-b elem es de 864 

NE 8 ars bin dennds ok eed 866 

Transfer molders ...........csee00: 889 

Transfer molding presses ........... 858 

ce eee ere 864 
Tubes 

NG: GE ikta id édes dnseseweus 889 
Fibre, vuleanised .........0s0000 843 
WE, Ws MOD ban oda ks t40 ue ... 868 
Manufacturers of, with some stock 849 
Tubing, flexible metal .............. 867 

Tumbling barrels ................-. 859 
Tumbling compounds .............. 866 
Tumbling machines ................ 856 
PO BOE cist eFeravibedodg 868 
ER ee eee ere 868 
co eer Pr rier 865 

U 

Universal grinders .............++.- 865 
Universal milling machines ........ 865 
Upholstery fabrics ..............+++ 918 
Urea 

Catal ie ckébndndnttcvncmaw 838 

CaO inigdod cas donde stick vise ds 839 

Expanded foamed plastics ........ 842 

eR Cee eee 836 
Urea-formaldehyde 

Molding compounds .............. 845 

BD cd aenh dristwendas <i cstsedanh 848 
Cond machines + 066ic cvtisnecdedbowes 859 





le 866 
Vacuum equipment, high ........... 864 
Vacuum forming .............- 915 
Vacuum forming machines ......... 856 
Vacuum plating holding racks .. 864 
Va WURIES 0 oc00.c vecacsesccess 859 
Valves, diaphragm control .......... 868 
Valves, hydraulic .......... 868 
Valves, pneumatic ................. 868 
Variable speed drives .............. 861 
Varnish making resins ............. 848 
eo da baeeehe dass at o4 ee 852 
Vertical milling machines .......... 865 
ORD oT. ac eis ale. ooh ap eee eaden 864 
Vinyl acetal molding compounds .... 845 
Vinyl acetate 
Molding compounds ...... 845 
PD  oxpadu ede eae pie cys aod 846 
ss: cain os 5 SRL AE AEA SSO 848 
Vinyl alcohol 
Molding compounds ...... 845 
RST Roa eres 848 
Vinyl butyral resins ............... 848 
Vinyl carbazole 
SD  4.0.gab0 hed pod toke ec ive? 846 
A cist ded cen aitecur ds esyetkes 848 
Vinyl chloride 
Molding compounds .............. 845 
EE os.a004400 00d sncenee oe 846 
EE a hens ed ded peek pad ee eee 848 
Vinyl chloride acetate 
Molding compounds .............. 845 
ce cuket hs eb aoe CUGRS ES ESCs es 848 
Vinyl chloride-vinylidene chloride 
Molding compounds .......... 845 
Resins Coe eee eres eeeesseeseesesees 848 
Vinyl coated fabric ........... 918 
I nid cetasne-depens okies 839 
Vinyl ethers (monomers) ........... 846 
Vinyl, fabricators of ............... 876 
Vinyl film, sheeting, coated fabric 
EE. 55.5: 44.45 00 eh0ad ve 
Vinyl formal 
Molding compounds .............. 845 
EE, ch 60b.05 04% 000 eke cap «ule hewid 848 
Vinyl resin adhesives .............. 836 
Vinyl resin emulsions and dispersions 841 
Vinyl resin expanded foamed plastics 842 
WE EEE Scccecsecscaes oft 080 918 
Vinylidene chloride 
Molding compounds .............. 845 
NA 5 0.6 cased bebnee s%h 90:04 846 
DEE cig.cu tddachdinentbennanabe a 848 
Volatile extraction machines ........ 855 
Vulcanizing agents ..............+-- 852 
W 
Walnut shell flour (fillers) ......... 843 
Water emulsions (latex, resin) ..... 845 
Water soluble resins ..........+-.--: 848 
Weavers of glass (glass, fibrous) .... 844 
ED ics sect becnseetnt oh 864 
EE MONE 6.0.65 6 0:04 69.0.0 20 ont o's 863 
Weight accumulators ............... 859 
Welding equipment ................ 864 
Welding (heat welding) ............ 878 
Wet sanding machines .............. 855 
WOME, OOS 6 ic ce dcrb ete nediccses 852 
Wheels, buffing and polishing ....... 860 
TE MUGED 660s deesovscsoscesccs 866 
Winding equipment (rewinding) .... 863 
Wipe-in paints (stick form) ........ 9 
Wire coating machines ............. 856 
Wood, resin-treated ................. 852 
Woodflour fillers .............+.00+- 843 
Woven fabrics (plastic) ............ 842 
xX 
Xylenol (chemicals) ...........++.. 838 




















MATERIALS AND CHEMICALS 





ADHESIVES 


A. Casein 
B. Cellulose Base 


C. Protein Base (Animal, Casein, Soy- 


bean, Etc.) 
D. Rubber Base 


E. Silicate 
F. Starch and Dextrins 
Synthetic Resins 
G. Acrylic Resins 
H. Alkyd Resins 
I. Allyl Resins 
J. Coumarone-Indene Resins 
K. Furan Resins 
L. Melamine Resins 
M. Nylon (Polyamide) 
N. Phenolic Resins 
O. Polyester Resins 
P. Resorcinol Resins 
Q. Styrene Resins 
R. Urea Resins 
S. Vinyl Resins 
T. Epoxys 
U. Miscellaneous (Asphalt, Shellac, 
Etc.) 
*Acryvin Corp. of America, B’klyn, N. Y. 
(G, O, S) 
Adhesive * ay f Mastic Co., Chicago, 
Ill. (A, B, ), E, G, H, N, O. Q, §, U) 


Adhesive y tet. Corp., New York, 
. 2. (a, B, C, D, E.G, Hf, fT, J, L, M, 
N O, 0 S, T, U) 

Adhesive Products, Inc., The, Albany, 
Calif. (A, B, C, D, F, G, H, I, O) 
Alkecdal Labs. Inc., Cicero, Ill. (D, H, N, 

O, T) 

*American Anode, Inc., Akron, Ohio 
(D, S) 

*American Cyanamid Co., 

Y. (L, O, R) 

American Lucoflex, Inc., New York, 
N. Y. (S) 

American-Marietta Co., Seattle, Wash. 
(A, C, N, P, R) 

American Phenolic Corp., Chicago, III. 
(G, Q) 

*American Polymer Co., of the Chemical 
Div. of The Borden Co., Peabody, 
Mass. (G, Q, S) 

American Resinous . he Corp., 
Peabody, Mass. (D, G, 

Angier Products, Inc., Gurhetion Mass. 
(B, D 

Arabol Mfg. Co., New York, N. Y. (F) 

Armitage, John L. & Co., Newark, N. J. 
(H, O, Q) 

Armstrong Cork Co., Lancaster, Pa. (D, 
G, H, I. J. M_N, O, P, S, T, U) 

Armstrong Products Co., Warsaw, Ind. 
(T) 


» Z. Gay; N.Y. 


Atlas Mineral Products Co., The, Mertz- 
town, Pa. (E. K, N, O, QO, S, T) 

Atlas Powder Co., Wilmington, Del. (O) 

Axel Plastics Research +e ag York, 
N. Y. (D, G, N, O, QO, S 

*Bakelite Co., Div. of Uris Carbide 
and Carbon opening, New York, 
N. Y. (N, O, P, O, R T, U) 

*Barrett Div., Ailled Chem, , Corp., 
New York, NW. Y. (H,J,N 


* Sioenie Advertiser. 


New York, 


— oo Corp., 


Bell Chemical Co., Los Angeles, Calif. 


(G, Q) 


Biggs, Carl H. Co., Inc., Los Angeles, 


Calif. (K, O, QO, T) 


Booty Ne The Inc., Newark, Ohio (N, 


P, Q) 

* Borden So, Chemical Div., Ne “4 York, 
N. Y. (A, , F, G, N, P,O, RB, S$ % 5 
British Reais Products Ltd., London, 
England (H, J, K, L, N, O, P, R, T) 
Calresin Corp., Los Angeles, Calif. (C, S, 

T 


) 

Carboline Co., St. Louis, Mo. (D, O) 

Cargill, Inc., Vegetable Oil Div., Falk 
Quality Products, Pittsburgh, Pa.(H, O) 

*Catalin Corp. of America, New York, 
N. Y. (L, N, P, R 

Century Products > Detroit, Mich. (D, 

3, N, S) 

Chemical Development Corp., Danvers, 
Mass. (B, G, M, P, QO, S, T) 

eye Process Co., Redwood City, 

All 

*Ciba Co., ‘ne. New York, N. Y. (T) 

Claremont Pigment Dispersion Corp., 
B’klyn, N. Y. (U) 

*Coast Mfg. & Supply Co., Livermore, 
Calif. (N) 

Colton Chemical a. The, Cleveland, 
Ohio (H, N, O, R, S) 

Cordo Chemical Corp., Norwalk, Conn. 
(G, O, P, OQ, S, T) 

*Cordo Molding Products, Inc., New 
York, N. Y. (O, T) 

Corn Products Sales Co., 
N. Y. (C, U 

Crossfield Pdts, Corp., Los Angeles, 
Calif. (D) 

Crownoil Chemical Co., Inc., L. I. C., 
N. Y. (O) 

Dennis Chemical Co., St. Louis, Mo. (G, 
a» as 

Dewey & Almy Chemical Co., Cam- 
bridge, Mass. (D, S) 

*Dow Chemical Co., The, Midland, 
Mich. (Q, S$) 

*du Pont de Nemours, E. I. & Co., Inc., 
Electrochemicals Dep’t., Wilmington, 
Del. (S) 

*du Pont de Nemours, E. I. & Co., Inc., 
Finishes Div., Wilmington, Del. (B, S) 

*Durez Plastics & yr Inc., N. 
Tonawanda, N. Y. (N, P 

*Eastman Chemical 
Kingsport, Tenn. (B) 

— Chemical Corp., Newark, N. J. 
(S 

Farrington Texol A aa Walpole, Mass. 
(B, D, G, QO, S, 

Federal Kidaives Corp B’klyn, N. Y. 
(A, C, D, F, H, QO, S, U) 

ar oa Plastics Co., Pottstown, Pa. 


New York, 


Products, Inc., 


Flexible Products Co., Marietta, Ga. (D, 
S) 

Flintkote Co., New York, N. Y. (A, D, S, 
U 

*Formica Co., The, Cincinnati, Ohio (A, 
D, R) 


Fuller, H. B. Co., St. Paul, Minn. (A, B, 
C, D, F.G, J, O, §) 

Furane Plastics, Inc., Los Angeles, 
Calif. (K, T) 

General Aniline & Film Corp., Commer- 
cial Development Dep’t., New York, 


Generai Electric Chemical Div., 
Pittsfield, Mass. (H, N, O) 

General Latex & Chemical Corp., Cam- 
bridge, Mass. (D) 


836 Complete addresses of companies listed appear on pp. 929-950 


kakee, Ill. 

*Gering Pro ucts, Inc., Kenilworth, N. J 
(B, D, G, H, P, Q, S, T) 

Gastinkawe Chem. Prod. Co., Inc.. 
Maspeth, N. Y. (S) 

*Harwick Standard Chemical Co., Akron. 
Ohio (D, J, N, O, P, QO, R) 

Hercules Powder Co., Inc., Wilmington 
Del. (A, B, C, D, E, F, HN, ,U 

Heresite & Chemical Co., Vat ac 
Wis. (N) 

Hewitt, = B. & Bros., Inc., New York. 
N. Y. 

Housghion, Laboratories, Inc., Olean. 

imperial Chemical Industries, Ltd. 
Plastics Div., Hertfordshire, England 
(G, N, R) 

* Irvington Varnish a Insulator Co., Irv- 
ington, N. J. (K, 

Jamestown Fi tihing arr Inc., 
Jamestown, N. Y, (B, 

a -Dabney Co., Siowash: N. J. (H, R, 


General Mills, Inc., Chemical Diy., Kay. 
F) 


Kenrich Corp., Maspeth, N. Y. (U) 
a Co., Inc., Pittsburgh, Pa., (N, 


P, QO) 

Lebec ee Corp., Paramount, Calif 
(D, G, N 

*Loven crac of Calif., 
Calif. (N 

Magic Chemical Co., Brockton, Mass. 
(D, F, G, H, I, J, K, L, M, N, O, P, Q, 
mm 2) 

*Marblette Corp., The, Long Island City 
N. Y. (N) 

*Marco Products Dep'’t., Ye Corp. 
of America, Nowell N. J. (O) 

Merchants Gentes Co., So. Norwalk, 
Conn. (G, 

Michigan Chrome & Chemical Co., De- 
troit, Mich. (N, S 

Midland Adhesive & aoe {oe 
+ Mich. (A, B, C, D, ny 
U 


Newhall, 


Midwestern Color Works, Minneapolis, 
Minn. (H, O) 

Minneso‘a wise & Mfg. Co., St. Paul, 
Minn. (D, U) 

8 wow Corp., New York, 
N. Y. (B, D, H, S, T) 

Mitcheil Rand "Mfg. Co. .» New York, N. Y. 
(B, J, S, 

Monite Waterproof Glue Co., Minne- 
apolis, Minn. (A, C, R, S) 

*Monsanto Chemical Co., St. Louis, Mo. 
(C, L,N, P,R 

*Monsanto Chemical Co., Plastics Div., 
Springfield, Mass. (A, C, L, N, P, R) 

Morton-Withers emical Co., Greens- 
boro, N. C. (O) 

Narmco Resins & Coatings, Costa Mesa, 
Calif. (D, N, S, T) 

National Casein Co., Chicago, Ill. (A, C, 
N, P, 


National a Products Inc., New York, 
N. Y. (A, B, C, D, F, G, J, M, §, T.U) 

* Nauatuck Chemical, Div. of the U. S. 
a Co., Naugatuck, Conn. (D, H, 
0, S 

Neville Chemical Co., Pittsburgh, Pa. 

New York Quinine & Chemical Works 
Inc., The, New York, N. Y. (H) 

Nopeo, Chemical Co., Harrison, N. J. 


) 
todos Div., F. M. C., Nitro, W. V2 


(O 
Ohio Sealer & We Corp., Brook 
ville, Ohio (I, N, O, Q, S, T) 
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\ils & Resins, Inc., New York, N. Y. 


oft S) 
Osb . J. Co., New York, N. Y. (H, T) 
Pais Products Inc., Chicago, Ill. (A, 
} F, G, H, J, O, Q, R, S, U) 
Pa ad Checwiont” Corp., Clairton, 


I —) 

Philadelphia Quartz Co., Phila., Pa. (E) 
Pierce & Stevens, Inc., Buffalo, N. Y. (B, 
I H, J, M, N, O, OQ, R, S, T, U) 
Pioneer Latex & Chemical Co., Pioneer 
Industries, Inc., Middlesex, N. J. (A, B, 

E, fF, G, H, I, J, L, N, O, P, QO, 

j U) 
*Plaskon, 
Dye Corp., 


Allied Chem. 
(H, N, }. 


Barrett Div., 

New York, N. Y. 
I 

Plas cs by Chapman, Berkeley, Calif. (G, 


*P in istics Engineering Co., Sheboygan, 


Mt ( By Products Co., Cleveland, 
Ohio (D, O) 

Polymer ee Co., Cinc _— 7 

\ B, C, D, 3, H,J,N,P,O,R A 


Pelyease Corp. of Penna., The, Reading, 
M) 


mid. Industries Inc., Astoria, N. Y. 
1. BC, BF, & 7, U) 

Polyplastex United, Inc., New York, 
N. Y. (S) 

Rand Rubber Co., Brooklyn, N. Y. (D, S) 

Randolph Products Co., Carlstadt, N. J. 
B D, H) 

*Reichhold Chemicals, Inc., Ae hite 
Plains, N. Y. (A, C, N, O, P, R, 


Reynolds Chemical Products oo fn 
son, Mich. (S) 

*Rezolin, Inc., Los Angeles, Calif. (N, T) 

*Rogers Corp., Rogers, Conn. (B) 


*Rohm & Haas Co., Phila., Pa. (G, N, O, 
R 
Rubba Inc., New York, N. Y. (D, G) 


*Rubber & Asbestos Corp., Bloomfield, 
N. J. (B, D, G, H, K, L, M, N, O, P, 
QO, R, S, T) 


Schenectady Varnish Co., Inc., Schnec- 
tady, N (H, N, P) 

*Schwartz Chemical Co., Inc., New York, 
N. Y. (Q, S) 

— Chemical Corp., New York, N. Y. 

tine Laboratories, Inc., L. I. C., N. Y. 
4, D, O, Q, S) 

Snyder Chemical Corp., Bethel, Conn. 


N, R, S) 

Societa’ Rhodiatoce S.p.A., Milan, Italy 
S 

*Stanley Chemical Co., The, E, Berlin, 
Conn. (T) 

*Synvar Corp., oe Del. (D, H, 
K, L, N, O, P, R, S) 

Technical Tape Corp. Morris Heights, 

(D 

Union Bay ante Chemical Co., Inc., 
Cambridge, Mass. (D) 

Union Paste Co., ya? —_ Mass. (A, 
B, C, D, F, G, H, J, M, O, S, T) 

United States Industrial Pda ted Co., 
Div. National Distillers Products Corp., 
New York, N. Y. (B, H, N) 

United States Stoneware Co., Akron, 
Ohio (D, E, K, Q, S, U) 

*Valite pod New Orleans, La. (N) 

\ me 3 Chemical Corp., Niagara Falls, 

N) 
Velsicol Corp., Chicago, Ill. (U) 
* Warwick Chem. Co., Div. Sun Chemical 


Corp., Wood River Junction, R. I. (H, 


J, R) 
—— Standard Co., Pittsburgh, Pa. 


Wilkemson Adhesives, Inc., Skokie, Ill 
_ (B,C, D, F, T 
Willross Products Co., Hawthorne, N. J. 
B,D,G H, I,J, N, P, QO, R, S, T) 
— Chemical Co., New York N. Y. 
) 


* Indicates Advertiser. 





Witte, John H. & Sons, Burlington, Iowa 
(H 
York, 


Zinsser, 


N. Y. 


on & Co., Inc., New 


ANTISTATIC AGENTS 


Alframine Corp., Los Angsios, Calif. 

Armour Chemical Div., Chicago, Ill. 

Bee Chemical Co., C hicago, Til 

*Carbide & Carbon Chemicals Co., Div. 
of Union C ~ and Carbon Corp., 
New York, N. 

—_ Chemical "Works, Inc., Reading, 
Ohio 

*Catalin Corp. of America, New York, 


N. Y. 

Chemical Development Corp., Danvers, 
Mass. 

Claremont 

B’klyn, N. 

da Pont de Nemours, E .I. & Co., Inc., 
St & Chemicals Div., Wilmington, 
Del. 

Emulsol Corp., The, Chicago, Ill. 

*General Dyestuff Corp., al 
Chemicals, New York, N. 

Glyco Products Co., Inc., i kiyn, . F. 

Griffin Chemical Co., "San Francisco, 
Calif. 

Hercules Powder Co., Wilmington, Del. 

*Imperial Chemical Industries, Ltd., 
Plastics Div., Hertfordshire, England 

Kessler Chemical Co., Inc., Phila., Pa. 

Logo, Inc., Chicago, ill, 

Merix Chemical Co., Chicago, Il. 

Mirror Bright Polish Co., Pasadena, Calif. 

Nopco Chemical Co., Harrison, N. J. 

— Molders Supply Co., Fanwood, 


Pigment Dispersion Corp., 


Antara 


N. J. 
Richards Chemical Works, Div. of Onyx 
Oil & Chemical Co., Jersey City, N. J. 
Standard- 7 Chemicals, Inc., Staten 
Island, Y. 
*Sullivan Venutah Co., Chicago, Ill. 
Swift & Co., Hammond, Ind. 
Synthetic Chemicals, Inc., Paterson, N. ] 
Wilross Products Co., Hawthorne, N. J. 


ANTITACK AGENTS 


Armour Chemical Div., Chicago, IIl. 
Attapulgus Minerals & Chemicals Corp., 
Philadelphia, Pa. 
Claremont Pigment 

B’klyn, N. Y. 
*Columbia Chemical Div. 
Plate Glass Co., Pittsburgh, P 
Cordo Chemical Corp. * Neevalke ‘Conn. 
Glyco Products Co., Inc., B’klyn, N. Y. 
a. oes Standard Chemical Co., Akron, 
Ohio 
Merix Chemical Co., Chicago, IIl. 
Nopco Chemical Co., Harrison, N. J. 
Paisley Pdts., Inc., Chicago, Il. 
Swift & Co., Hammond, Ind. 
Wilross Products Co., Hawthorne, N. J. 


Dispersion Corp., 
 ~ aa 


CARBON BLACKS 


Acme Color Co., Flushing, N. Y. 

Binney & Smith, Inc., New York, N. Y. 

*Cabot, Godfrey L., Inc., Boston, ‘Mass. 
Doggett, Stanley Inc., New York, N. Y. 


Smith Chemical & Color Co., Inc., B’klyn, 


N. Y. 
United Carbon Co., Charleston, W. Va. 


Vanderbilt, R. T. Co., New York, N. Y. 
*Witco Chemical Co., New York N. Y. 


CASEIN 
os gael ‘Plastite” Mastic Co., Chicago, 


American ce Chem. Supply, Inc., 
New York, N. 


MATERIALS AND CHEMICALS 


a Plastics Corp., Bainbridge, 
Y. 

sHorden 3 , The, Chemical Div., New 
York, 

*Harw ‘ek | Chemical Co., Akron, 
Ohio 

Hercules Powder Co., Wilmington, Del. 

National Casein Co., Chicago, Ill. 

Paisley Pdts., Inc., Chicago, Ill. 


CASTING MATERIALS 


(Not Cast Products) 
(See also Molding and Casting Material 
Manufacturers) 
A. Thermoplastic 
B. Thermosetting 


*American Anode, Inc., Akron, Ohio (A) 

*American Cyanamid Co., New York, 
N. Y. (B) 

Armitage, John L. & Co., Newark, N. J. 


B) 

Atlas Mineral Products Co., The, Mertz- 
town, Pa. (B) 

Axel Plastics Research Labs., New York, 
N. Y. (A, B) 

*Bakelite Co., A Div. of Union Carbide 
and Carbon Corp., New York, N. Y. (B) 

* Barrett Div., Allied Chem. & Dye Corp., 
New York, N. Y. (B) 

Biggs, Carl H. Co., Inc., Los Angeles, 
Calif. (B) 

Blum, Paul Co., Buffalo, N. Y. (A) 

*Borden Co., The, Chemical Div., 
York, N. Y. (B) 

Boruski, Ernest F., Jr., New York, N. Y. 
(B) 

British Resin 
England (B) 

Calresin Corp., Los Angeles, Calif. (A) 

* Celanese Corp. of America, Plastics 
Div., New York, N. Y. (B) 

Chemical Development Corp., Danvers, 
Mass. (B) 

*Columbia Chem. Div., Pittsburgh Plate 
Glass Co., Pittsburgh, Pa. (B) 

Cordo Chemical Corp., Norwalk, Conn. 


New 


Products Ltd., London, 


(A, B) 

*du Pont de Nemours, E. I. & Co., Inc., 
Polychemicals Dep’t., Wilmington, 
Del. (A) 

*Durez Plastics & Chemicals, Inc., N. 
Tonawanda, N. Y. (B) 

Elastomer Chemical Corp., Newark, N. J. 
(A) 

*Firestone Plastics Co., Pottstown, Pa. 


(A) 
*Flexible Pdts. Co., Marietta, Ga. (A) 
General Mills, Inc., Chemical Div., Kan- 
kakee, Ill. (B) 
*Gering Products, Inc., Kenilworth, N. J. 


(A) 

*Goodrich, B. F. Chemical Co., Cleve- 
land, Ohio (A) 

*Harwick Standard Chemical Co., Akron, 
Ohio (A) 


Hercules Powder Co., Wilmington, Del 


(A, B) 

Houghton Laboratories, Inc., Olean, 
N. Y. (B) 

*Imperial Chemical Industries, Ltd., 
Plastics Div., Hertfordshire, England 
(A) 

*Interchemical Corp., Finishes Div., 


Newark, N. J. (B) i 
Lebec Chemical Corp., Paramount, Calif. 


(B) 
*Loven Chemical of Calif., Newhall, 
Calif. (B) 


Magic Chemical Co., Brockton, Mass. 
(A, B) 

*Marblette Corp., The, Long Island City, 
N. Y. (B) 

*Marco Products — Celanese Corp. 
of America, Newark, N. J. (B) 

Minnesota Mining & Mfg. Co., St. Paul. 
Minn. (A, B) 

















MATERIALS AND CHEMICALS 


Mitchell Rand Mfg. Co., New York, N. Y. 
(A, B) 

* Naugatuck Chemical, Div. of the United 
States Rubber Co., Naugatuck Conn 
(A, B 

_ Plastic Corp., Los Angeles, Calif. 

(A) 


Ohio Sealer & Chemical Corp., Brook- 
ville, Ohio (B) 

Pioneer Latex & Chemical Co., & its 
affiliate Pioneer Industries, Inc., Mid- 
dlesex, N. J. (A, B) 

A Pittsburgh Plate Glass Co., Pittsburgh, 
2a. (B) 

Poly-Cyclo Pdts. Co., 
(A, B) 

Poly Resins, Sun Valley, Calif. (A, B) 

*Reichhold Chemicals, Inc., White 
Plains, N. Y. (B) 

*Rezolin, Inc., Los Angeles, Calif. (A, B) 

*Rohm & Haas Co., Resinous Pdts. Div., 
Phila., Pa. (A, B) 

Rubba Inc., New York, N. Y. (A, B) 

= Chemical Corp., New York, N. Y. 
( 

United States Plastic Products Corp., 
Metuchen, N. J. (A) 

United States Stoneware Co., Akron, 
Ohio (A, B) 

Varcum Chemical Corp., Niagara Falls, 


Cleveland, Ohio 


N. Y. (B) 
*Wal-Mar Plastics Inc., Torrance, Calif. 
(B) 


CELLULOSE AND 
CELLULOSE DERIVATIVES 


(Flake) 
Cellulose 
Cellulose Acetate 
Cellulose Acetate Butyrate 
ae ae 


Eehst Calluton 

Hydroxyethyl Cellulose 

Methyl Cellulose 

Sodium Carboxymethyl Cellulose 


Miscellaneous 


"] 
e 
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i Viscose Corp., Philadelphia, 


Pa 

PY sin nd Daniels-Midland Co., Chemical 
Products Div., Cleveland, Ohio (F) 

*Carbide & Carbon Chemicals Co., Div. 
of Union Carbide & Carbon Corp., 
New York, N. Y. (G) 

*Celanese Corp. of America, Plastics 
Div., New York, N. Y. (B 

*Dow Chemical Co., The, Midland, 
Mich. (F, H) 

*du Pont de Nemours, E. I. & Co., Inc., 
Explosives Dep’t., Wilmington, Del. 


(D, 
edu Pont de Nemours, E. I. & Co., Inc., 


Textile Fibers Dep'’t., Wilmington, 
Del. (B) 
tiiehone Chemical Products, Inc., 


a epee. Tenn. (B, C) 
Industries, Hawthorne, Calif. (C) 
Freuklin Jeffrey GP. B’klyn, N. Y. (B) 
*General Dyestuff Corp., Antara Chemi- 
cals, New York, N. Y 
Hercules Po Powder. ae voor Wilmington, 
Ohio a ‘Chemica Corp., Brook- 
ville, Ohio (C, F, H 
Oppenheimer Corp., Buffalo, 5 A 


tiesto, Inc., Los Angeles, Calif. (F) 

Slomons " Laboratories, Inc., Long Is. 
City, N. Y. (B, @ 

Societa Italiana Della Celluloide, Varese, 
Italy (D) 

— Rhodiatoce S.p.A., Milan, Italy 


*) Indicates Advertiser. 


Wyandotte Chemicals Corp., Wyandotte, 
Mich. (1) 


CHEMICALS 


(See also Monomers) 


A. Acids, Mineral 

B. Acids, Organic (See also Maleic 
and Phthalic) 

C. Alcohols (See also Allyl) 

D. Aldehyde (See also Formaldehyde 
and Furfural) 

E. Alkalies (See also Ammonia) 

F. Allyl Alcohol 

G. Ammonia 

H. Benzoyl Peroxide 

I. Camphor 

J. Carbon Disulfide 

K. Catalysts (See also Benzoyl Perox- 
ide and Peroxides) 

L. Cresol and Cresylic Acid 

M. Formaldehyde and Paraformalde- 


hyde 
N. Furfural 
0. Glycerol 
P. Glycols 
Q. Hexamethylenetetramine 
R. Maleic Aci 
S. Melamine 
T. Pentaerythritol 
U. Peroxides 
\V. Phenol 
W. Phthalic Anhydride 
X. Resorcinol 
Y. Stearates 
Z. Urea 
AA. Di-isocynates 
ZZ. Xylenol 


* Allied Chemical & Dye Corp. "9 Nitrogen 
Division, New York, N. Y. (C, G, M, P, 
Z) 


American British <pom. Supply, Inc., 
New York, N. Y. (B D) 

* American Cyanamid -“ New York, 
N. Y. (A, S, W, Y) 

*American Cyanamid Co., Organic 
Chem. Div., New York, N. Y. (B, G, L, 
V, ZZ) 

* Archer-Daniels-Midland Co., Chemical 
Products Div., Cleveland, Ohio (C, O) 

*Argus Chemical Laboratory, B’klyn, 
N. Y. (Y) 

Armour Chemical Div., Chicago, Ill. (B) 

Arnold, nen & Co., Inc., New York, 
BM. 3a 

B. X. Plastics, Ltd., London, England (1) 

*Barrett Div., Allied wa em. & Dye 
Corp., New York, N. Y. (B, L, P, R, V 
W, ZZ) 

*Borden Co., The, Chemical Div., New 
York, N. Y. (M, QO, X 

Buffalo Electro-Chemical Co., Inc., Buf- 
alo, N. Y. (K, U) 

ACodet a Corp., Buffalo, N. Y. 
( K 

*Carbide & Carbon Chemicals Co., Div. 
of Union Carbide & Carbon Corp., 
Row rere ©, (8. C, DS i, , 
P, R, ZZ 

Carlisle Chemival Works, Inc., Reading, 
Ohio (Y) 

*Celanese Corp. of America, Chemical 
Div., New York, N. Y. (D, M, T) 

Chemical Development Corp., Danvers, 
Mass. (K) 

*Columbia Chem. Div., Pittsburgh Plate 

Glass Co., Pittsburgh, Pa. (A, E 

Commercial one Corp., New York, 


N. Y. (B, C 

*Dow Chemica Si & ot Midland, 
Mich. (A, B, E, G, Lo ) 

*du Pont ie Nemours, t's bo., Inc., 


Dyes & Chemicals Div., “Wilmington. 
Del. (B, D, E, I, a 
*du Pont de Nemours, E . I. & Co., Inc., 
Dep't., Wilmington, 


Electrochemicals 
Del. (M, Q, U) 


838 Complete addresses of companies listed appear on pp. 929-950. 





*du Pont de Nemours, E. I. & Co., Inc, 
_— Dep’t., Wilmington, Del 


B) 
tdu Pont de Nemours, E. I. & Co., Inc, 
rec 2 Dep't, Wilm rington 
B 
*du Pont de Nemours, E. L. & Co., Inc 
Rubber Chemical Div., Wilmington 


Del, (AA) 

*Eastman ” Chemical Products, Inc, 
Kingsport, Tenn. (B, C, D) 

*Emery Industries, Cincinnati, Ohio (p 


*Enjay Co., Inc., New York, N. Y, (¢ 
Fuchs, Ernest Co., Woodhaven, N. Y, (\ 


General Aniline & Film Corp., Commer. 
cial Ae one Dep'., New York. 


N. (C, P) 

Ciel Mills, Inc., Chemical Diy., Kap. 
kakee, Ill. @, O) 

*Goodrich, F. ’ Chemical Co., Cleve- 
land, “db (B) 

*Grace Chemical Co., New York, N, | 
(G, Z) 

Creel’ R. W. & Co., Inc., New York 
N. Y. (Q) 

Gulf Oil Corp., Pittsburgh, Pa. 

*Hardesty, W. C. Co., as Hardesty 
Chemical Div., Belleville, N. J. (B. ( 

*Harshaw Chemical Co., The, Cle *veland, 
Ohio (Y) 

*Harwick Standard Chemical Co., Akron 
Ohio (B, C, M, P, Y) 

Hercules Powder Co., Wilmington, Del 
(C, G, & 45%, V 

*Heyden Chemical Corp., New York, 
N. Y. (A, B, D, M, QO, T X) 

Jefferson Chemical Co., Inc., New York, 
ry. ( 


Kay Fries Chemicals, Inc., New York, 
N. Y. (B, C, D, M) 

*Koppers Co., Inc., Pittsburgh, Pa. 
| P, V, W, ZZ) 

*Lucidol Division, Wallace 7 Tiernan 
Inc., Buffalo, N. Y. (H, 

*Marco Products Dept., Sell Corp. 
of America, Newark, N. J. (K) 

Minnesota Cease & Mfg. Co., St. Paul, 
Minn. (A) 

*Monsanto Chemical Co., St. Louis, Mo 
(A, B, E, R, V, W) 

*Monsanto Chemical Co., Plastics Div., 
Springfield, Mass. (M, AA) 

* National Aniline Div., Allied Chemical 
& Dye Corp., New York, N. Y. (B, R, 
Ww) 


* Naugatuck Chemical, Div. of the U. S. 
Rubber Co., Naugatuck, Conn. (A) 
New York Quinine & Chemical Works, 

Inc., The, New York, N. Y. (Y) 
Oronite Chemical Co., San Francisco, 
Calif. (L, V, W) 
Pfizer, Chas. & Co., Inc., B’klyn, N. Y. 


(B) 
Philadelphia Quartz Co., Phila., Pa. (EF) 
*Pittsburgh Coke & Chemical, Pitts- 
burgh, Pa. (R, W) 
Plastics by PP eadeber Berkeley, Calif. (H, 
U 


, U) 
Publicker Industries, Phila., Pa. (B, C, D) 
Pyramid Chemical Co., Phila., Pa. (£, P, 
os W, X, Y, Z) 
*Reichhold ve eRe Inc., White 
Plains, N. Y. (M, R, T, V, W) 
*Rohm & Haas Co., Phila., Pa. (B, C, K 
Sharples Chondteals, Inc., Phila., Pa. 7 
Shell Chemical Corp., New York, N. 
(C, F, G, K, O, P, U) 
Shell Oil Co., New York, N. Y. (L) 
Smith Chemical & Color Co., Inc., B’klyn, 
N. Y. (Y) 


*Solvay Process Div., Allied Chem. & 
Dye Corp., New York, N. Y. (E) 

Spencer Chem. Co., Kansas City, Mo. 
(G, M) 

Swift & Co., Hammond, Ind. (C, O) 

Taussig, F. H. Chemicals, New York, 
N.Y. (J, U, Z) 


T ssee 
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ille, Tenn. (A, C) 


Distillers 


National 
N. Y. (B, C, D) 


».. New York, 





see Products & Chemical Corp., 


States Industrial ‘Chantel Co., 
Products 


vick Chem. Co., Div. Sun Chemical 


*\ 

»., Wood River Junction, R. I. (Y) 
*Witco Chemical Co., New York, N. Y. 
Wyandotte Chemicals Corp., Wyandotte, 


COATED FABRICS 


Cellulosic Coated 
Rubber Coated 
Vinyl Coated 

). Miscellaneous 


4dhesive “Plastite” 
‘4. ’B. C) 

Axel Plas’ ics Pesenseh Labs., 
N. ¥ D 

Bis yg Mix. Cotp., 


Pe Mfg. Co., 
*xBolta Pdts., 
Co., Lawrence, 


Mass. (C) 


Cedar Grove, N. 


Mastic Co., Chicago, 
New York, 


New York, N. Y. (€ 
Div. General Tire & Rubber 


(A, 


Mo- 


Bortman Plastics Co., Boston, Mass. 
B, C, 
Breneman-Hartshorn Inc., Cincinnati, 
Ohio (C) . 
Carlisle Corp., Mobile Plastics Div., 


bile, Ala. (B, C, D) 


Celastic Corp., Arlington, N. J. (A) 


Chester Packaging Products Corp., Yon- 


kers, N. Y. (D) 
*Coast Mfg. & Supply Co., 
Calif. (C, D) 


Livermore, 


Columbus Coated Fabrics Corp., Colum- 


bus, Ohio (A, C, D) 


Cordo Chemical Corp., Norwalk, Conn. 
( 
du Pont de Nemours, E. I. & Co., Inc., 


Fabrics Div., 
Elm C — Fabrics C o., Ine., 
N. Y. D) 


Wilmington, Del. (B, C) 
New York, 


I Reirte Texol Corp., Walpole, Mass. 


4, B, C, D) 
Fiberfil Corp., Warsaw, Ind. (C, D) 
Flexfirm Pdts., El Monte, 
Garrison Co., The, 
Goodall-Sanford, Inc., 

( 


Chem. Prod. Co., 
(B, C, D) 


Gordon-Lacey 


Maspeth, N. Y. 


Calif. (B, C 
Kenilworth, N. J. (D 
Reading, Mass. (A, 


} 


Inc., 


*H & R Industries, Nazareth, Pa. (D) 


oy i Stewart Co., Oswego, 
D) 


Hercules Powder Co., Wilmington, 


ee 


Del. 


Holes “Floyd A. Co., Bedford, Ohio (C) 


Houghton Laboratories, Inc., 


N. Y, (C) 


Olean, 


*Interchemical Corp., Coated Pdts. Div., 


New York, N. Y. (A, B, ©} 


* Irvington Varnish . Insulator Co., Irv- 
ington, N. J. (B 

Jamestown Finighing Products, Inc., 
Jamestown, N. Y. (C) 

Landers Corp., Toledo, Ohio (B, C) 

Leathertone Inc., Boston, Mass. (C, D) 

Magic Chemical Co., Teor col Mass. 


A, B, C, D) 


Mica Insulator Co., Schenectady, N. Y. 


{ 


Narmco Resins & Coatings, Costa Mesa, 


e, N. J. (D) 
New 


Calif. (B, C 
Natvar Corp., Woodbrid 
*Owens-Corning Fiberglas Corp., 
York, N. 


Y. 
Pi ie Film Corp., Plainfield, Conn. (C, 
Plpken Products Dep’t., Chicago, Ill. (A, 


Polyplastex United, Inc., New 
) 


N. Y. (C, D 


% Indicates Advertiser. 


York, 


Pyrotex Leather Co., Leominster, Mass. 
(A, C, D) 

Rand Rubber Co., Brooklyn, N. Y. (B, C) 

Respro Inc., Cranston, R. I. (A, B, C, D) 


Reynolds om Products Co., Jack- 


son, Mich. 


Spartan industrial Corp., New York, 
N. Y. D) 

Standard oe Co., E. Rutherford, 
N. J. (C, D) 


*Sun Chemical Corp., ut 
Products Div., Nutley, N. J. (C, D) 
Textileather Corp., Toledo, bf (A, C) 
There Fabrics Corp., New York, 

Y. (C) 
whecsenaiocaie Processes, Stirling, N. J. 
(C) 
*United States Polymeric Chemicals, 
Inc., Stamford, Conn. (D) 
Van Cleef Bros., Inc., Chic: ago, 7. (B) 
Weiner, Martin Co.. Clifton, N. J. (B 
D) 


COATINGS 
(See also Varnishes) 


Acrylic Lacquers 

Alkyd Lacquers 

Cellulose Lacquers 

Cellulose Melt Coatings 

Furan 

Melamine Coatings 

Oil Base Coatings 

Phenolic Coatings 

Polyamide Coatings 

Rubber Base Coatings 
and Synthetic) 

K. Silicone Coatings 

. Urea Coatings 

M. Vinyl Coatings 


(Natural 


SH ROmMMSOO > 


* Acheson Dispersed Pigments Co., Phila., 
Pa. (A, B, C, M) 

*Acryvin Corp. of America, Brooklyn, 
N. Y. (A, M) 

Adhesive “Plastite” parte Co., Chicago, 
Ill. (A, B, D, H, J, 1) 


Adhesive Products iQ New York, 
N. Y. (J, M) 

Alkydol Labs., Inc., Cicero, Ill. (B, G, H, 
J) 

Amercoat Corp., South Gate, Calif. (H, 
K, M) 

*American Anode, Inc., Akron, Ohio (J, 
M) 

American Lucoflex, Ine., New York, 
N. Y. (A 


*American Polymer Co., of the Chemical 
Div. of The Borden Co., Peabody, 
Mass. (M) 

American Resinous Chemicals 
Peabody, Mass. (A, H, I, J, M) 

Anden Co., Chicago, Ill. (M) 

Angier Products, Inc., Cambridge, 
(C, J, M) 

Armitage, John L. & Co., Newark, N. J. 
(A, B, D, FG, H, 1, J, KL, M) 

Pasa de ‘Cork Co., Lancaster, Pa. (J) 

Arrow Lacquer Corp., Brooklyn, N. Y. 
(A, B, C, F. CG, H, L, M) 

Atlas Coatings Corp., L. I. City, N. Y. 
(A, B, C, G, H, J, L, M) 

Atlas Mineral Products Co., The, Mertz- 
town, Pa. (E, H, J, M) 

Axel Plastics Research Labs. ., New York, 
N. Y. J, M) 

Bakelite ped A Div. of Union Car- 
bide and Carbon Corp., New York, 
N. Y. (H, M) 

*Barrett Div., Allied Chem. & Dye Corp., 
New York, N. Y. (B, F, G, H, K, L) 
Barrett Varnish Co., Cicero, Ill. (A, B, C, 

F, G, H, L, M) 

Bensing Bros. & Deeney Sales Co., Phil- 
adelphia, Pa. (A, B, C, G, H, I, J, L) 

Bischoll Chemical Corp., ‘Ivoryton, Conn. 


Corp., 


Mass. 


Blowoas Mtg. Co., Inc., New York, N. Y. 


(M) 





MATERIALS AND CHEMICALS 


Buffalo, N. Y. (D) 


Blum, Paul Co., 


Bortman Plastics Co., Boston, Mass. (€ 
K, M) 
Bradley & Vrooman Co., Chicago, Ill. (F, 
GC, H, J, L, M) 


Calif. (A, 
Louis, Mo., (E, H, J, 


Calresin Corp., Los Angeles, 
B, H, L, M) 
Carboline Co., St 


M) 


Century Products Co., Detroit, Mich. (A, 
M) 
Cc hemical Darema Corp., Danvers, 
Mass. (A, C, 


Chemical aE a Co., Redwood City, 
Calif. (H) 

*Chemical Products Corp., 
R. IL. (A, C, M) 
Claremont Pigment 

Bklyn, N. Y. (J 
Clopay Corp., Cincinnati, Ohio (G, M) 
Colton Chemical Co., The, Cleveland, 

Ohio (H, M) 

Cordo Chemical Corp., Norwalk, Conn. 
(A, H, M) 
Crossfield Pdts. 
Calif. (M) 
Dennis Chemical Co., St. 

B, C, M) 

Dewey & Almy 

bridge, Mass. (J) 
*Dow Corning Corp., Midland, Mich. (K) 
*du Pont de Nemours, E. I. & Co., Inc., 

~~ Div., Wilmington, Del. (A, B, 

H, J, L, M) 
eS... Plastics & Chemicals, Inc., N. 

Tonowanda, N. Y. (H) 

*Eastman Chemical Products, Inc., 

Kingsport, Tenn. (D) 

Elastomer Chemical Corp., Newark, N. J. 

(M) 

E!lm Coated Fabrics Co., Inc., New York, 
1. Y¥. (M 
Eronel Industries, Hawthorne, 

D, J, K, L, M) 
Farrington Texol Corp., 

(A, B, C, J, M) 
*Firestone Plastics Co., 

\ 


Providence, 


Dispersion Corp., 


Corp., Los Angeles, 


Louis, Mo, (A 


Chemical Co., Cam- 


Calif. (A 


Walpole, Mass. 


Pottstown, Pa 
Marietta, Ga. (J, 


M) 
Flintkote Co., New York, N. Y. (J, M) 
Fuller, H. B. Co., St. Paul, Minn. (1) 
Furane Plastics, Inc., Los Angeles, Calif. 
(D) 
General Aniline & Film Corp., Commer- 
cial Development Dep’t., New York, 


N. Y. (M) 
General Electric Co., Chemical Div., 


*Flexible Products Co., 


Pittsfield, Mass. (B, G, K) 

General Latex & Chem. Corp., Cam- 
bridge, Mass. (J, M) 

General Mills, Inc., Chemical Div., Kan- 
kakee, Ill. (H, I) 


George, P. D. Co., St. Louis, Mo. (A, B, 
C, F, GC, H, I, K, L, M) 
*Gering Pdts., Inc., Ke nilworth, N, J. (A, 
D, J, M) 
+ Hidden Co., The, Cleveland, Ohio (A, 
D, E, F, G, #, i, Jj, K, L, M) 
G Praait: Sanford, Inc., Re ading, Mass. (C, 


M) 

*Goodrich, B. F. Chemical Co., Cleve- 
land, Ohio (J, M) 

Gordon-Lacey Chem. Prod. Co., Inc., 
Maspeth, N. Y. (J, K, L, M) 

*H & R Industries, Nazareth, Pa. (1) 

*Harwick Standard Chemical Co., Akron, 
Ohio (H, L) 

Haynes, C. W. Laboratories, Inc., Spring- 
field, Mass. (B, C, F, G, H, J, L, M) 
Hercules Powder Co.. Wilmington, 
Del. (B, C, D, H, J, M) 
Heresite & Chemical Co., 
Wis. (A, F, H, J, L, M) 

Houghton Laboratories, 
N. Y. (H, J, M) 
*Imperial Chemical 

Plastics Div., Hertfordshire, 
(M) 


Manitowoc, 
Inc., Olean, 


Industries, Ltd. 
Engl and 















MATERIALS AND CHEMICALS 


*Interchemical Corp., New York, N. Y. 
(A, B, C, D, F, G, H, J, K, L, M) 
*irvington Varnish & Insulator a Irv- 
ington, N. J. (E, F, G, H, J, K , M) 
Jamestown Finishing Products, Inc., 
Jamestown, N. Y. (A, B, C, F, G, H, 
L, M) 

Jones-Dabney Co., Newark, N. J. (A, B, 
C, D, F, G, H, L, M) 

Keystone Refining Co., Inc., Phila., Pa. 
(A, B, C, F, G, H, J, K, L, M) 

Krylon, Inc., Phila., Pa. (A) 


i Inc., c hic ago, Mi tA, B.C, FG, 
= he L, M) 
*xLoven Chemical of Calif., Newhall, 


Calif. (H) 

Magic Chemical Co., Beeston, Mass. 
(A, B, C, D, E, F, G, H, I, J, K, L, M) 

*Marblette Corp., The, Long Island 
City, N. Y. (H) 

Michigan Chrome & Chemical Co., De- 
troit, Mich. (M) 

Midland Adhesive c Chemical Corp., 
Ferndale, Mich. D, J, M) 

Midwestern Color | Wake 
Minn. (A, B, C, J) 

Minnesota Mining & Mfg. Co., St. Paul, 
Minn. (J, M) 

Miracle Adhesives Corp., New York, 
N. Y. (H, J, M) 

Narmeo Resins & Coatings, Costa Mesa, 

Calif. (H, J, K) 

National Starch om Inc., New York, 
N. Y. (C, D, I, 

* Naugatuck Cc ee Div. of the ¢ 
Rubber Co., Naugatuck, Conn. (J, 

* New England Lacquer Co., nt Tal 
R. I. (A, C, M) 

Nikolas, G. J. & Co., Inc., Bellwood, Ill 
(A, B, C, F, H, K, L, M) 

Ohio Sealer & Chemical Corp., Brook- 
ville, Ohio (A, B, H, I, J, L, M) 

Onyx Oils & Resins, Inc., New York 
N. Y. (B, L, M) 

Paisley Pdis., Inc., Chicago, Ill. (D, J, M) 

Pan Chemical Corp., New York, N. Y 
(A, B, C, D, E, F, G, H, I, J, K, L, M) 

Pierce & Stevens, Inc., Buffalo, N. Y. 
(A, B, C, D, F, G, H, I, J, K, L, M) 

Pioneer Latex & Chemical Co., & its affil- 
iate Pioneer ~, rc Inc., Middle- 
sex, N. J. GU, N 

Pirelli-Azienda le Monza, Italy (M) 

Plastics by Chapman, Berkeley, Calif. 


Minne apolis, 


(A, M) 

Plastics Engineering Co., Sheboygan, 
Wis. (H) 

Poly-C dhe ag {om Cleveland, Ohio 
(A, H, 3 


Poly Resins, z Valley, Calif, (D, H, L, 
M) 
Polymer Chemical Co., Cincinnati, Ohio 


(A, H, J, M) 

Raffi and Swanson, Inc., Chelsea, Mass. 
A, B, C, H, M) 

—_ im Co., Brooklyn, N. Y. (A, C, 


Randolph Products Co., aa ane N. J. 
(A, B, C, D, F, J, K, > 

Rexton Finishes, Inc., fe a 's 
(A, B, C, F, G, H, I, J, L, M) 

Reynolds Chemical Products Co., Jack- 
son, Mich. (M) 

Rubba Inc., New York, N. Y. (B, I, J) 

Schwartz Chemical Co., Inc., New York, 
il. Y. (A, B, C, B 

Schenectady Varnish Co., Inc., Schenec- 
tady, N. Y. (G, H) 

Selectronic Corp., Montclair, N. J. (M) 

Sherwin-Williams Co., The, Pigment, 
Color & Chemical Div., New York, 
N. Y. (A, B, C, D, G, H, I, J, K, L, M) 

Slomons Laboratories, Inc., Long Is. 
City, N. Y. (C) 

Spraylat Corp., New York, N. Y. (A, J, M) 

Standard-Toch Chemicals, ae Staten 
Pent, B.C. = ee a 


WW Indicates Advertiser. 


*Stanley Chemical Co., The, E. Berlin, 
Conn. (A GC. H, I, K, L, M) 
*Sullivan Varnish Co., Cc hicago, Ill. (A, 
B, C, D, F, G, H, I, J, K, L, M) 
Surprenant Mfg. Co., Boston, Mass. (M) 
a ta Corp., W ilmington, Del. (H, J, 


wheeinaietis Fabrics Corp., New York, 
N. Y. (M) 
——— Processes, Stirling, N. J. 
M) : 
Thiokol Chemical Corp., Trenton, N. J. 


Thompson & Co., Oakmont, Pa. (A, B, C, 


H, J, K, L, M) 
Union Bay State Chemical Co., Inc., 
Cambridge, Mass. (J) 
U rag bag Co., Hyde Park, Mass. (A, 
I, M) 


U ae Chromium, Inc., New York, N. Y. 
(B, C, H, J, L, M) 

United States Stoneware Co., Akron, 
Ohio (B, E, H, M) 

Varcum Chemical Corp., Niagara Falls, 
N. Y. (H) 

*Watson Standard ig pes Pa. 
(A, B, F. G, H, J, L, 

Western Coating Co., 
M) 

Western States Lacquer wr Los An- 
zeles, Calif. (A, B, C, F, G, K, L, M) 

Ww ross ee Co., Hawthorne, N. J. 

HJ, Kk, L, M) 
Ww = Fhe & ‘a Burlington, lowa (B) 


COLOR DISPERSIONS IN RESINS 
AND PLASTICIZERS 


* a Dispersed Pigments Co., Phlia., 


Elyria, Ohio (D, 


sdietne Products Corp., New York, N. Y. 

*American Anode, Inc., Akron, Ohio 

*American Cyanamid ‘Co., New York, 
N. Y. 

American Extruded Pdts. Co., Holly- 
wood, Calif. 

am ay! age Chemicals Corp., Pea- 
body, Mass. 

Anden na Chicago, Ill. 

Armitage, John L. & Co., Newark, N. J. 

Arrow Lacquer Corp., B’klyn, N. Y. 

Bensing Bros. & Deeney Sales Co., Phila- 
delphia, Pa. 

Binney & Smith, Inc., New York, N. 

Century Products Co., Detroit, Mich: 

*Ciba Co., Inc., New "York, N. Y. 

Claremont Pigment Dispersion Corp., 
B’klyn, N. Y. 

Cordo Chemical Corp., Norwalk, Conn. 

Eastport Chemical Co., New York, N. Y. 

Farrington Texol Corp., Walpole, Mass. 

*Ferro Enamel! Corp., Cleveland, Ohio 

= — & Chemica! Corp., New York, 


kFlexible Products Co., a, Ga. 

Fuchs, Ernest Co., Woodhav en, 

*Goodrich, B. F. Chemical i 
land, Ohio 

Gordon-Lacey Chem. Prod. Co., Inc., 
Maspeth, N. Y. 

*Harwick Standard Chemical Co., Akron, 
Ohio 

Memee, &. W. Laboratories, Inc., Spring- 
field, Mass. 

*Interchemical Corp., New York, N. Y. 

Jones-Dabney Co., Newark, N. J. 

A H. & Co., Inc., New York, 

7. 


Cleve- 


m3, Inc., Phila., Pa. 

Landers-Segal Color Co., B’klyn, N. Y. 

*Luminous Resins Inc., ‘Chica ‘o, Ill. 

Maas & Walds‘ein Co., Newark, N. J. 

Midwestern Color Works, Minneapolis, 
Minn. 

Minnesota Mining & Mfg. Co., St. Paul, 
Minn. 

*Monsanto Chemical Co., St. Louis, Mo. 
Osborn, C. J. Co., New York, N. Y. 

— Homer W. & Co., Inc., Chicago, 


840 Complete addresses of companies listed appear on pp. 929-950 





Pan Chemical Corp., New York, \. y. 

Pennsylvania Color & Chemical (p, 
Doylestown, Pa. 

ra Molders Supply Co.., 
N 

Premier Thermo-Plastics Co., 
town, Ky. 

*R-B-H Dispersions, Div. of Interchenj. 
cal Corp., Bound Brook, N. J. 

Schwartz Chemical Co., Inc. New York 
N. Y. 

Sherwin-Williams Co., The, Pigment 
Color & Chemical Div., New York, N.Y 

*Stanley Chemical Co., The, | Berlin 
Conn. : 

Thompson & Co., Oakmont, Pa. 

* Warwick Chem. Co., Div. Sun Chemical 
Corp., Wood River "Junction, R. 1. 

* Westchester Plastics, Inc., Mamaroneck. 


 anwood 


fferson. 


COLORANTS, FOR DRY 
COLORING 


* Acheson Dispersed Pigments Co., Phila, 
Pa 


Acme Color Co., Flushing, N. Y. 
*American Cyanamid Co., New York. 
Moe 


* American reat Co., Pigments Diy... 
New York, 
— Resin Wendie Ltd., London, Eng. 


Claremont eee Dispersion Corp., 
B’klyn, N. 

Colors Vulimtied, Los Angeles, Calif 

Columbian Carbon Co., Mapico Color 
Div., Trenton, N. J. 

Doggett, Stanley Inc., New York, N. Y. 

—- B. F. & Co., Inc., New York, 
N. 


*du Pont de Nemours, E. I. & Co., Inc., 
a & Chemicals Div., Wilmington. 


Del. 
*du Pont de Nemours, E. I. & Co., Inc., 
Pigments Dep’t., Wilmington, Del. 
*Ferro Enamel Corp., Cleveland, Ohio 
is a & Chemical Corp., New York, 


Fucks. Ernest Co., Woodhaven, N. Y. 

*General Dyestuff. Corp., New York, N. Y 

*Gering Pdts., Inc., Kenilworth, N. 1. 

*Goodrich, B. F. Chemical Co., Cleve- 
land, Ohio 

— Standard Chemical Co., Akron, 
Ohio 

*Hommel, O. Co., The, Pittsburgh, Pa. 

NY Paper & Color Corp., Glens 
Falls, N. 

Pd con Nee Corp., New York, N. Y. 

*Kentucky Color & Chemical Co., Louis- 
ville, Ky. 

Kohnstamm, H. & Co., Inc., New York, 
LY 


ee 

*Krieger Color & Chemical Co., Inc 
Hollywood, Calif. 

Landers-Segal Color Co., B’klyn, N. Y. 

a Disintegrating Co., Inc., Eliza- 


N. J. 
— America Plastics, Inc., Cleveland, 


Cubeu C. J. Co., New York, N 

Pennsylv vania Color & Chemical Co., 
Doylestown, Pa. 

— Molders Supply Co., Fanwood, 


*R-B-H Dispersions, Div. of Interchemi- 
cal Corp., Bound Brook, N. J. 

Reichard-Coulston, Inc., New York, N. Y 

aw mg Chemicals, Inc., White 
Plains, 

Rhode island ‘Laboratories, Inc., West 
Warwick, R. IL. 

*Rona Laboratories, Inc., Newark, N. j: 

ok ao: Chemical Co., Inc., New Yor 


Sherwin-Williams Co., The, Pigment, 
ed & Chemical Div., New York, 
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Chemicals, Inc., Paterson, N. Ps 


Tita ene Corp., ~~ York, N. 
Vitr g. | Pittsburgh, F 
» 


Wag C Mes A. Co., he ., Phila., Pa. 


Wilmot & Cassidy Inc., B’klyn, N. Y. 


DEODORANTS 
xdu Pont de Nemours, E. I. & Co., Inc., 
D & Chemicals Div., Wilmington, 
l 
Emulsol Corp., The, Chicago, Ill. 
Frit che Bros., Inc., New York, N. Y. 
Hercules Powder Co., W ilmington, Del. 
*Monsanto Chemical Co., St. Louis, Mo. 


New York Quinine & Chemical Works, 
Inc., The, New York, N 

Phillips Scientific Labs., 1 N. J. 

Polak Frutal Works, Middletown, N. Y. 

Richards Chemical Works, Div. of Onyx 
Oil & Chemical Co., Jersey City, N. J. 

Sindar Corp., New York, N. Y. 

*Solvay Process Div., “ Chem. & 
Dye Corp., New York, N. 

Synthetic Chemicals, Inc., is rson, N. J. 

Vanderbilt, R. T. Co., Inc., New York, 
N. ¥ 


DYES 
(See also Pigments) 


Acme Color Co., Flushing, N. Y. 

*American Cyanamid Co., New York, 
N. Y 

*American Cyanamid o* 
Chem. Div., New York, N. 

Bell C hemical Co., Culver C te Calif. 

*Ciba Co., Inc., New York, N. Y. 

Colors Unlimited, Los Angeles, Calif. 

*du Pont de Nemours, E. I. & Co., Inc., 
Dyes & Chemicals Div., Wilmington, 
Del 

*Ferro Enamel Corp., Cleveland, Ohio 

- Color & Chemical Corp., New York, 


Organic 


, a 
Fuchs, Ernest Co., Woodhaven, N. Y. 
*General Dyestuff Corp., New York, 
N. ¥ 
*Goodrich, B. F. Chemical Co., Cleve- 
land, Ohio 
*Ke agg dl Color & Chemical Co., Louis- 
ville, 
Kohnstamm, H. & Co., Inc., New York, 
Y 
tities ger Color & Chemical Co., Inc., Hol- 
lywood, Calif. 
*National Aniline Div., Allied pneniaes 
& Dye Corp., New York, N. 
Polymer Corp. of Penna., heading Pa. 
Rhode Island Labs., Inc., W. Warwick, 
R. I 


Schwartz Chemical Co., Inc., New York, 
Y. 


N 
Synthetic Chemicals, Inc.. palate N. J. 
Wilmot & Cassidy Inc., B’klyn, N 


EMULSIFYING AND DISPERSING 
AGENTS 


*Archer-Daniels-Midland Co., Chemical 
Products Div., Cleveland, Ohio 

Armour Chemical Div., Chicago, Ill. 

\tlas Powder Co., Wilmington, Del. 

(ttapulgus Minerals & Cheznicals Corp., 
Philadelphia, Pa. 

*Carbide & Carbon Chemicals Co., Div. 
of Union _— & Carbon Corp., New 
York, N. 

( artiste Checatcal Works, Inc., Reading, 

1i0 

_ ey & Almy Chemical Co., Cambridge, 

ass. 
*du Pont de Nemours, E. I. & Co., Inc., 
me & Chemicals Div., Wilmington. 


* Indicates Advertiser. 











*du Pont de Nemours, E. I. & Co., Inc., 
Explosives Dep’t., Wilmington, Del. 

Emulsol Corp., The, Chicago, Ill. 

— Aniline & Film Corp., New York, 
ry 


*General Dyestuff Corp., New York, N. Y. 
General Mills, Inc., Chemical Div., Kan- 
kakee, III. 
Glyco Products Co., Inc., B’klyn, N. Y. 
Griffin Chemical Co., San Francisco, Calif. 
*Harwick Standard C hemical Co., Akron, 
Ohio 
Hercules 
Del. 
— Chemical Corp., New York, 


-.%. ‘Chemical C o., Inc., Phila., Pa. 

*Krieger Color & C hemical Co., Inc., Hol- 
lywood, Calif. 

Merix Chemical Co., Chicago, II. 

Morton-Withers Chemical Co. ., Greens- 
boro, N. C. 

*National Aniline Div., + ‘Chemical 
& Dye Corp., New York, N 

—, Chemical Co., ban , ree 
Calif. 

Richards Chemical Works, Div. of Onyx 
Oil & Chemical Co., Jersey City, N. J. 

*Rohm & Haas Co., Phila., Pa. 

Sharples Chemicals, Inc., Phila., Pa. 

Sonneborn, L. Sons, Inc., New York, N. Y. 

Superior Materials, Inc., New York, N. Y. 

Swift & Co., Hammond, Ind. 

Synthetic Chemicals, Inc., Paterson, N. J. 

* Warwick Chem. Co., Div. Sun Chemical 
Corp., Wood River Junction, R. I. 


Powder Co., Wilmington, 


EMULSIONS AND DISPERSIONS 
Cellulose Base 


Protein Base 

Resin Base 

Acrylic Resins 
Alkyd Resins 

Allyl Resins 
Coumarone-Indene Resins 
Fluorocarbon Resins 
Furan Resins 
Melamine Resins 
Phenolic Resins 
Polyamide Resins 
Polyester Resins 
Resorcinol Resins 
Styrene Resins 
Vinyl Resins 


Rubber Base 


> 


— 
ws 


OZEF ASH mOmm 


—-~ 
Se 


Acme Resin Corp., Forest Park, Ill. (J) 

* Acryvin rin of America, Brooklyn, 
N. Y. (C, L) 

Adhesive “Plastite” Mastic Co., Chicago, 
Ill. (A, C, J, L, N) 

Adhesive Products wr New York, 
N. (A, B, C, D, N, O, P) 

Alkydol yh Inc., Sent Ill. (D, P) 

enn Anode, Inc., Akron, Ohio (O, 
) 


*American Polymer Co., of the Chemical 
Div. of The Borden Co., Peabody, 
Mass. (C, N, O 

American Resinous Soe 
Peabody, Mass. (J, O, P 

Anden Co., Chicago, iil. (0) 

Ancier Products, Inc., Cambridge, Mass. 
(C, D, E, F, 1, J, K, L, O) 

Armitage, — L. & Co., Newark, N. J. 

(C, D, , O) 

accumula Gua’ Co., Lancaster, Pa. (P) 

Arrow Lacquer Corp., Brooklyn, a f 
(A, C, D, I, J, N, O, P) 

Axel Plastics Research Labs., New York, 
N. Y. ( 


Corp., 


N. ¥. (C, L, 
*Bakelite Co., A Div. of Union 7m J 
and Carbon Corp., New York, 


Bensing Bros. & Deeney Sales Co., Phila- 
delphia, Pa. (B) 


Bosty _Rechnanay, Inc., Newark, Ohio (J, 


MATERIALS AND CHEMICALS 


aBenden Co., The, Chemical Div., New 
York, N. Y. (B, C, J, M, N, O) 

British Resin Products Ltd., 
England (D, F, N, O) 

Cargill, Inc., Vegetable Oil Div., Falk 
aw Products, Pittsburgh, Pa. (D, 


London, 


N) 

cee Development Corp., Danvers, 
Mass. (N) 

*xC --H 5 Products Corp., Providence, 
R. I. 

Cc pA. Pigment Dispersions Corp., 
B’klyn, N. Y. (C, L, O, P) 

Clopay Corp., Cincinnati, Ohio (M) 

Colton Chemical Co., The, Cleveland, 
Ohio (J, L, O) 

Dewey & Ale Chemical Co., Cam- 
bridge, Mass. (N, 
*Dow Chemical Co., The, Midland, 

Mich. (N, O) 
*xdu Pont de Nemours, E. I. & Co., Inc., 


Electrochemicals Dep’t., Wilmington, 
Del. (O) 

*du Pont de Nemours, E. I. & Co., Inc., 
9 oe Dep'’t., Wilmington, 
Del. (G, 

*Durez Pinctics & Chemicals, Inc., N. 
Tonawanda, N. Y. (J) 

Elastomer Chemical Corp., Newark, 
N. J. (O) 


Farrington Texol Corp., Walpole, Mass. 
(O) 

Federal Chemicals Corp., B’klyn, N. Y. 
(O) 

*Firestone Plastics Co., Pottstown, Pa. 
(N, O, P) 

*Flexible Products Co., Marietta, Ga. (O, 
P) 


Flintkote Co., New York, N. Y. (B, J, M, 
N, O, P) 

Fuller, H. B. Co., St. Paul, Minn. (B, F, 
J, O, P) 


General Latex & Chemical Corp., Cam- 
bridge, Mass. (O, P) 
General Mills, Inc., Chemical Div., Kan- 
kakee, Ill. (K) 
*Goodrich, B. F. Chemical Co., Cleve- 
land, Ohio (O, P) 
Gordon-Lacey Chem. Prod. Co., Inc., 
Maspeth, N. Y. (O, P) 
Griffin Chemical Co., San Francisco, 
Calif. (O) 
kHarwick Standard Chemical Co., Akron, 
Ohio (F 
Hercules Powder Co., Inec., Wilmington, 
Del. (A, B, D, F, J, L, O, P) 
— C. B. & Bros., Inc., New York, 
(O) 
Imperial Chemical Industries, Ltd., 
_ ics Div., Hertfordshire, England 


sikcthogs. M. W. Co., The, Jersey City, 
N. J. (G) 

*Koppers Co., ia Chem. Div., Pitts- 
burgh, Pa. (M, ! 


Lithgow Co., la Los Angeles, Calif. 


(N, O) 
*Loven stanton of Calif., Newhall, 
Calif. ( 
Brockton, - ass. 


Magic Chemical Co., 
(C, D, :. F,G, H,1,], K, L, M,N , O,7 


Michigan Chrome & Chemical Co., De- 
troit, Mich. (A, O) 

Midland Adhesive & Chemical Corp., 
Ferndale, Mich. (A, B, O, P) 

Minnesota Mining & Mfg. Co., St. Paul, 
Minn. (P) 

Monite Waterproof Glue Co., Minne- 
apolis, Minn. (O) 

*Monsanto Chemical Co., St. Louis, Mo. 
(I, J, N, O) 

*Monsanto Chemical Co., 
Springfield, Mass. (N) 

National Casein Co., Chicago, Ill. (B) 

National Starch Products Inc., New York, 
N. Y. (C, L, O, P) 


Plastics Div., 















MATERIALS AND CHEMICALS 


* Naugatuck Chemical, Div. of the U. S. 
Rubber Co., Naugatuck, Conn. (N, P) 

Neville Chemical Co., Pittsburgh, Pa. (F) 

Ohio Sealer & Chemical Corp., Brook- 
ville, Ohio (O) 

Paisley Pdts., Inc., Chicago, Ill. (B, O, P) 

Pa. Industrial Chemical Corp., Clairton 
Pa. (F) 

Pierce & Stevens, Inc., Buffalo, N. Y. (C 
O) 

Pioneer Latex & Chemical Co., & its af- 
filiate Pioneer Industries, Inc., Middle- 
sex, N. J. (A, B, C, D, E, F, L FB, iy i 
M,N, O, P) 

Poly-Cyclo Pdts. Co., Cleveland, Ohio (O) 

Poly Resins, Sun Valley, Calif. (J, O) 

Polymer Chemical Co., Cincinnati, Ohio 
(N, O, P) 

Polymer Industries Inc., 
Conn. (B, O, P) 

Richards Chemical Works, Div. of Onyx 
Oil & Chemical Co., Jersey City, N. J. 
(O) 

*Rohm & Haas Co., Phila., Pa. (C) 

Rubba Inc., New York, N. Y. (N, O, P) 

ss Corp. of America, Bklyn, N. Y. 
(O, 

Schetuhe Chemical Co., Inc., New York, 
N. Y. (O) 

Shawinigan Resins Corp., Springfield, 
Mass. (O) 

— Rhodiatoce S.p.A., Milan, Italy 
(O 

Spraylat Corp., New York, N. Y. (O) 

*Stanley Chemical Co., The, E. Berlin, 
Conn. (O) 

Superior Materials, Inc., New York, N. Y. 
(B, O) 

*Synvar Corp., Wilmington, Del. (H, I, J, 
L, M, O, P) 

Thiokol Chemical Corp., Trenton, N. J. 


Springdale, 


U Ba States Stoneware Co., Akron, 
Ohio (O) 

Union Bay State Chemical Co., Inc., 
Cambridge. Mass. (C, N, P) 

Union Paste Co., Hyde Park, Mass. (N, O) 

er Chromium, Inc., New York, N. Y. 
(O 

Vv —— p. themical Corp., Niagara Falls, 


* Warwick Chem. Co., Div. Sun Chemical 
Corp., Wood River Junction, R. I. (D 
F, K, O) 

=a Standard Co., Pittsburgh, Pa. 


* Westchester rey Inc., Mamaroneck, 
N. Y. (A, C, N, 


EXPANDED FOAMED PLASTICS 


Cellulose Base 

Composite Structures (Honeycomb, 
Etc.) 

Rubber Base 

Urea Resin 

Phenolic Resin 

Styrene Resin 

Vinyl Resin 

Isocyanate Resin 


> 


MOMS 


Anden Co., Chicago, Ill. (G) 
Applied Resins Corp., Newark, N. J. (G) 
—s. John L. & Co., Newark, N. J. 


Atlas Mineral Products Co., The, Mertz- 
town, Pa. (H) 

Axel Plastics | a Labs., New York, 
N. Y. (C, H) 

* Bakelite Ge A Div. of Union Carbide 
and Carbon. Corp., New York, N. Y. (E) 

a Reinforced Plastics, Oakland, 

Cali 

Cree Products Corp., Providence, 

Colton Chemical Co., The, Cleveland, 
Ohio (D) 


% Indicates Advertiser. 


Dennis Chemical Co., St. Louis, Mo. (G) 

*Douglas Aircraft Co., Santa Monica, 
Calif. 

*Dow Chemical Co., The, Midland, 
Mich. (F) ; 

*Durez Plastics & Chemicals, Inc., N. 
Tonawanda, N. Y. {E) 

are. Chemical Corp., Newark, 
N. J. ( 

Federal an Corp., B’klyn, N. Y. 


(G 
*Firestone Plastics Co., Pottstown, Pa. 


(G) 
*Flexible Products Co., Marietta, Ga. (G) 
Flexifoam Prod. Mfg. Co., Inc., New 
York, N. Y. (H) 
Garrison Co., The, Kenilworth, N. J. (B) 
General Electric Co.,. Chemical Div., 
Pittsfield, Mass. (E) 
*General Tire & Rubber Co., Akron, Ohio 


(C) 
Mapeytes Powder Co., Wilmington, Del. 
(A) 


*Hexcel Products Co., Oakland, Calif. (B) 
Houghton Lab., Inc., Olean, N. Y. -, 
— Corp., New York, 


uae Chemical Corp., Paramount, Calif. 
(E) 

Magic Chemical Co., 
(G, H) 

*Marblette Corp., The, L. I. C., N. Y. (E) 

Michigan Chrome & Chemical Co., De- 
troit, Mich. (G) 

* Naugatuck Chemical, Div. of the U. S 
Rubber Co., Naugatuck, Conn. (C) 
Noveo Chemical Co., Harrison, N. J. (E, 

H) 

Ohio Sealer & Chemical Corp., Brook- 
ville, Ohio (G, H) 

Pioneer Latex & Chemical Co., & its af- 
filiate Pioneer Industries, Inc., Middle- 
sex, N. J. (C, G) 

Plastic Film Corp., Plainfield, Conn. (G) 

Poly-Cyclo Pdts. Co.. Cleveland, Ohio (G) 

Poly Resins, Sun Valley, Calif. (E) 

Rex Plastics Co.. Buffalo, N. Y. (H) 

*Rezolin, Inc., Los Angeles, Calif. (E) 

*Rubber Corp. of America, B’klyn, N. Y. 


(C, G) 

*Schwab & Frank Inc., Detroit, Mich. (A) 
F, H) 

*Stanley Chemical Co. The, E. Berlin, 
Conn. (G) 

Strux Corp.. Lindenhurst, L. I., N. Y. (A) 

*Wal-Mar Plastics Inc., Torrance, Calif. 


(E) 
*Watson Standard Co., Pittsburgh, Pa. 
(G) 


Brockton, Mass. 


& Westinghouse Electric Corp., Pitts- 

burgh, Pa. (C, E) 
EXTENDERS 

American Resinous Chemicals Corp., 
Peabody, Mass. 

Filo Color & Chemical Corp., New York, 

¥. 

#Harwick Standard Chemical Co., Akron, 

— Chemical & Color Co., Inc., B’klyn, 
N. Y 


Superior Materials, Inc., New York, N. Y. 
Vanderbilt, R. T. Co., New York, N. Y. 


FABRICS 


(For Laminating) 


A. Cotton 
RB. Glass Cloth & Mat 
Cc. Nylon 
D. Plastic 
E. Rayon 


Atlas Asbestos Co.. N. Wales, Pa. (B) 

Barry, B. J. & Co.. New York, N. Y. (A) 

Bigelow Fiber Glass Products, Div. of 
Bigelow-Sanford Carpet Co., Inc., New 
York, N. Y. (B) 


842 Complete addresses of companies listed appear on pp. 929-950 





*Bolta Pdts., Div. General Tire & Rubber 
Co., Lawrence, Mass. (D) 

Bortman Plastics Co., Boston, Mass, (4 
B, C, D, E) 

Carlisle Corp., ate Plastics Div., Mo. 
bile, Ala. (B, 

Cheney Bros. 
N. Y. (B, 

*Coast Mfg. & Supply Co., Liy 
Calif. (B) 

Columbia Woven Plastics, Inc., Ney 
York, N. Y. (D) 

*Ferro Corp., Fiber Glass Div., Nash 
ville, Tenn. (B) 

Flexfirm Pdts., El Monte, Calif. (B) 

— Plastics Co., Pottstown, Pa 
D 


Fextigless.” New York 


more 


*Flightex — Inc., New York, N.Y 
(A, C, D, 

Glass Cibers 1 jon. Toledo, Ohio (B 

my Corp. of America, Clifton 
N. J. (D 


*Glass Yarns & Deeside Fabrics, London 
England (B) 

Gordon-Lacey Chem. Prod. Co., Ine. 
Maspeth, N. Y. (D) 

*Harwick Standard Chemical Co., Akron 
Ohio (A, B, D) 

— Powder Co., Wilmington, Del 


A 

Hess Goldsmith & Co., Inc., New York 
N. Y. (B) 

Industrial Rayon Corp., New York, N. Y 
(E) 


peg i Inc., Louisville, Ky. (D) 
Lane, J. H. & Co., New York, N. Y. (A 
a ayy Glass Fibers, Inc., New York 


Ott. ‘ok M. P. Mfg. Co., Pawtucket. 
R. I. (B, C, E) 

*Owens-Corning Fiberglas Corp., New 
York, N. Y. (B) 

— Rubber Co., Brooklyn, N. Y. (A, C, 


D 
— Corp. of America, B’klyn, N. Y. 


St. George Lea Com New York, 
N. Y. (A, B. E) 

Schwebel. J. P. re aoe Inc., New York, 
N. Y. (B, D) 

Stevens, J. P. & Co., Inc., New York 
N. Y. (A, B, C. E) 

Tilo Roofing, Glasfloss Div., Hicksville 
N. Y. 


United Merchants Industrial Fabrics, 
New York, N. Y. (B. C, E) 

United States Glass Fiber Co., Manches- 
ter, Conn. (B) 

Velveray Corn., New York, N. Y. (D) 

Weber, J. Mfg. Corp., The, New York, 
N. Y. (B) 

Weiner, Martin Co., Clifton, N. J. (A, B. 
C28 


*Wellington Sears Co., Inc., New York, 
N. Y. (A, C, E) 


FABRICS, WOVEN 
(Plastic) 
American Rattan & Reed Mfg., B’klyn, 


*Bolta Pdts., Div. General Tire & Rubber 
Co.. Lawrence, Mass. 

*Flightex Fabrics, Inc., New York, N. Y 
Hafner Associates, Inc., New York, N. Y 
Hercules Powder Co.. Wilmington, a 
Merlane Mfg. Corp., New York, N. Y 

St. George Textile Corp.. New York, N.Y 
Schwebel, J. P. & Co.. New York. N. Y 


United sag Industrial Fabrics, 


New York, N. 
Weiner, Martin c., Clifton, N. J. 


FIBERS AND FILAMENTS, 
SYNTHETIC 


(Monofilaments) 
American Viscose Corp., Phila, Pa. 
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e & Carbon Chemicals Co., Div. 
jion Carbide & Carbon Corp., 












, York, » A 
‘ Ce ede Pdts. ., Inc., Rockford, Il. 
Ch and Corp., Phila., Pa 
td nt de Nemours, E L & Co., Inc., 
| hemicals Dep’t., Wilmington, Del. 
xd ynt de Nemours, E. I. & Co., Inc., 
I le Fibers Dep’t., Wilmington, Del. 
x} Glass Div., Libbey-Owens-F ord 
Class Co., Toledo, Ohio 
«} tone Plastics Co., Pottstown, Pa. 
Class Fibers Inc., Toledo, Ohio 





Hercules Powder Co., Wilmington, Del. 







*Imperial Chemical Industries, Ltd., 
Plastics Div., Hertfordshire, England 
*Irvington Varnish & Insulator Co., Ir- 






ton, N. J. 
Lus-Trus Extruded Plastics, Ann Arbor, 






Merlane Mfg. Corp.. New York, N. Y. 

*National Aniline Div., Allied Chemical 
& Dye Corp., New York, N. Y. 

National Plastic Pdts. Co., Odenton, Md. 

Societa Rhodiatoce S.p.A. Milan, Italy 

United Me pas Industrial Fabrics, 


New York, N. 
Weiner, Martin Co. Clifton, N. J. 


FIBER, VULCANIZED 
Rods, Tubes, Etc.) 













(Sheets, 








*Continental-Diamond Fibre Co., New- 
rk, Del 

*National Vulcanized Fibre Co., Inc., 
Wilmington, Del. 






Rogers, Conn. 


*Rogers Corp., 
Tonawanda, 


Spaulding Fibre Co., Inc., 







N. Y. 
*Taylor Fibre Co., Norristown, Pa. 
Technical Ply-Woods, Chicago, Il. 
Wilmington Fibre Specialty Co., Wil- 
mington, Del. 


FIBROUS PLASTICS 
(Pulp and Sisal) 


Chelsea Paper Pdts. Inc., New York, N. Y. 

Danberg Chemical Co., Wallingford, 
Conn. 

Hercules Powder Co., Wilmington, Del. 

*International Textile Co., Chicago, III. 

*Kimberly-Clark Corp., Technical Papers 
Div., Neenah, Wis. 

*Rogers Corp., Rogers, Conn. 




















FILLERS 
4. Alpha Cellulose 
B. Carbon 
. Chalk 
D. Coconut Shell Flour 
E. Cord 





F. Cotton Flock 

G. Cottonseed Hulls 

H. Fabric (Macerated or Chopped) 
I. Glass Fiber & Fabric 













J. Metallic 

K. Mineral (Asbestos, Mica, Silica, 
Etc.) 

L. Sisal 

M. Walnut Shell Flour 

N. Woodflour 





0. Miscellaneous 
Adhesive “Plastite” Mastic Co., Chicago, 


Ill. (K) 
Agrashell, Inc., Los Angeles, Calif. (M) 
Co., Minne- 


* Archer-Daniels-Midlan 
apolis, Minn. (O) 

Atlas Asbestos Co., N. Wales, Pa. (I) 

Attapulgus Minerals & Chemicals Corp., 
Philadelphia, Pa. (K) 

Bigelow Fiber Glass Products, Div. of 
Bigelow-Sanford Carpet Co., Inc., New 


York, N. Y. (I) 
Blum, Paul Co., Buffalo, N. Y. (1) 


%& Indicates Advertiser. 















*Brown Co., Boston, Mass. (A) 
*Burgess Pigment Co., Paterson, N. J. 
(RK) 
*C 7 Godfrey L., Inc., Boston, Mass. 
(K) 
Cees Pdts., Inc., Rockford, Ill. (F, 
) 
*Claremont Waste Mfg. Co., Claremont, 
N. H. (E, F, H, I 
*Columbia Chem. Div., ew Plate 
Glass Co., Pittsburgh, Pa. (K 
Composition Materials Co., New 
York, N. Y. (F, H, M, N). 
Connor Lumber & Land Co., 
Wis. (N) 
Danberg Chemical Co., 
Conn, (A, E, F, H, L) 
Doggett, Stanley Inc., New York, N. Y. 


x 


The, 


Laona, 


Wallingford, 


(A) 
Eagle-Picher Co., Cincinnati, Ohio (K) 
*Ferro Corp., Nashville, Tenn. (J) 
Filo Color & Chemical Corp., New York, 
N. Y. (C) 
General Fibre Co., Inc., Walpole, Mass. 
Gouat Kaolin Co., Elizabeth, N. J. (K) 
Glass Fibers Inc., Toledo, Ohio (I) 
*Harwick Standard Chemical Co., Akron, 
Ohio (C, F, H, 1, K, M) 
Hercules Powder Co., Wilmington, Del. 
(A) 


es O. Co., The, Pittsburgh, Pa. (C, 
, K) 
Innis, Speiden & Co., Inc., New York, 


N. Y. (C, K 
International Filler Corp., N. Tonawanda, 
1. ¥. (F, N) 


International Textile Co., Chicago, III. 
(E, F, H, 1, K, £0 

Johns-Manville, New York, N. Y. (K) 

ay a Color Co., B’klyn, N. Y. 


L ong Ball Lumber Co., Longview, Wash. 
N) 


Masonite Corp., Chicago, Ill. (N) 

Merix Chemical Co., Chicago, II. (O) 
Merlane Mfg. Corp., New York, N. Y. (1) 
Miller, Frank & Sons, Chicago, Il. (N). 
*Modigliani Glass Fibers, Inc., New York, 


N. Y. (I) 
Mundane Co., The, New York, N. Y. (F, 
H) 
Clifton, 


ree, Corp. of America, 

New York Quinine & Chemical Works, 
Inc., New York, N. Y. (D, M, N, O) 

Onyx Oils & Resins, Inc., New York, 
N. Y. (A, N) 

Paisley Pdts., Inc., Chicago, Ill (K, O) 

Plastics Materials Corp., S. Windham, 
Me. (N) 

Pluess-Staufer, New York, N. Y. (C) 

Rayon Processing Co. of R. I., Inc., Paw- 
tucket, R. I. (E, F, H) 

Ruberoid Co., The, New York, N. Y. (K) 

Schwebel, J. P. & Co., Inc., New York, 
N. Y. (I) 

Sirotta, Bernard, Co., B’klyn, N. Y. (D, 
M, N, O) 

Smith Chemical & Color Co., 
B’klyn, N. Y. (B, C, K) 

cone Materials, Inc., New York, N. Y. 


Inc., 


Tennessee Products & Chemical Corp., 
Nashville, Tenn (K) 

United Merchants Industrial Fabrics, 
Div. of ay Davis Mills Corp., New 
York, N. Y. (I) 

*U, S. Gypsum be, Chicago, Ill. (O) 

Vendutle, R. Co., Inc., New York, 


N. Y K) 
vars Charles A. Co., Inc., Phila., Pa. 
K 
Weber, > fe Corp., The, New York, 


woannalseeiied Timber Co., Special Pdts. 
Div., Tacoma, Wash. (O 
Wilson Carbon Co., Inc., New York, N. Y. 


(B) 
Wood Flour, Inc., Winchester, N. H. (N) 








MATERIALS AND CHEMICALS 


FILM, PLASTIC 
(Sheeting and Rolls) 


(See also Vinyl Film, Sheeting and 
Coated Fabric Manufacturers) 


A. Cellophane 
lose) 

B. Cellulose Acetate 

Cellulose Acetate Butyrate 

Cellulose Nitrate 

Cellulose Propionate 

Ethyl Cellulose 

Fluorocarbons 

Nylon (Polyamide) 

Polyethylene (Polythene) 

Polystyrene 

Polyvinyl Acetate 

Polyvinyl Alcohol 

Polyvinyl Butyral 

Polyvinyl Chloride 

Polyvinyl Chloride Acetate 

Polyvinyl Chloride-V inylidene 
Chloride 

Q. Polyvinylidene Chloride 

. Sodium Carboxymethyl Cellulose 


(Regenerated Cellu- 


NOZEM ASS mOmmSO 


Adhesive “Plastite” Mastic Co., Chicago, 


Ill. (1) 

Allied Resinous Products, Inc., Conneaut, 
Ohio (1) 

American Extruded Pdts., 
Calif. (B, F, O) 

American Lucoflex, Inc., New York, N. Y. 


(N) 
American Products Mfg. Co., Inc., New 
Pa. (A) 


Orleans, La. (B, F, L 
American Viscose Corp., Phila., 
Atlas Mineral Products Co., The, Mertz- 
town, Pa. (I, N) 
B. X. Plastics, Ltd., London, England (B, 


Los Angeles, 


D, J, N) 

*Bakelite Co., A Div. of Union Carbide 
and Carbon Corp., New York, N. Y. 
(N, C 

A aig Mfg. Co., New York, N. Y. (J) 

Blum, Paul Co., Buffalo, N. Y. (D) 

*xBolta Pdts., Div. General Tire & Rubber 
Co., Lawrence, Mass. (N) 

Bortman Plastics Co., Boston, Mass. (N) 

*Celanese Corp. of America, Plastics 
Div., New York, N. Y. (B, I) 

Chester Packaging Products Corp., Yon- 
kers, N. Y. (I) 

Clopay Corp., Cincinnati, Ohio (G, O, P) 

Colton Chemical Co., The, Cleveland, 
Ohio (L) 

Columbus Coated Fabrics Corp., Colum- 
bus, Ohio (N, O) 

*Commercial Plastics & Supply Corp., 
New York, N. Y. (B) 

*Contour Extrusion Co., Mamaroneck, 
N. Y. (1) 

*Davis, paws Plastics Co., Arlington, 

N. J. (B, C, D, F, I, J, K,) 

Dielect Inc., ‘Perth Amboy, N. J. J) 

*Dow Chemical Co., The, Midland, 
Mich. (F, Q) 

du Pont de Nemours, E. I. & Co., Ine. 
Film Dep’t., Wilmington, Del. (A. B, 7) 

*du Pont de Nemours, E. I. & Co., bis 
wae Dep’t., Wilmington, 
Del. (M 

ne Ni Corp, ey 7 ba (I) 

*Eastman K ak Co lulose Prod- 
ucts Sales Div., coe N. Y. (B, C) 

Elm ow Fabrics Co., Inc. .» New York, 
N. Y. O) 

Mt tg Inc., Hawthorne, Calif. (1) 

ey Leather Corp., New York, N. Y. 

O) 


Filmwood Corp., Camden, N. J. (D, K) 

—_— Plastics Co., Pottstown, Pa. 

Garrison Co., The, Kenilworth, N. J. (C, 
H, I, N) 

*General Dyestuff or Antara Chem. 
Div., New York, N. Y. (R) 

*Genoral Plastics AA, Marion, Ind. (B, 















MATERIALS AND CHEMICALS 


*General Tire & Rubber Co., Akron, Ohio 
(I, N, O, P) 

*Gering Pdts., Inc., 
(F, 1, J) 

*Goodyear Tire & Rubber Co., Inc., The, 
Akron, Ohio (N 

Gordon-Lacey Chem. Prod. Co., Inc., 
Maspeth, N. Y. (N, O, P, Q) 

*H & R Industries, Nazareth, Pa. (H, 1) 

Harte & Co., Inc., New York, N. Y. (I, N) 

Hercules Powder Co., Wilmington, Del. 
(B, D, F, R) 

*Irvington Varnish & Insulator Co., Ir- 
vington, N. J. (I) 

Kalistron Inc., Louisville, Ky. (O) 

Lavorazione Materie Plastiche, Torino, 
Italy (B, I, N) 

*Midwest Plastic Products Co., Chicago 
Heights, Ill. (B, C, , J) 

Mirror Plastics Co., Inc. .» New York, 
N. Y. (N) 

Mono-Sol Corp., Gary, Ind. (L) 

*Monsanto Chemical Co., St. Louis, Mo. 
(B, D, I, M, N, O) 

*Monsanto Chemical Co., Plastics Div., 
Springfield, Mass. (M, N) 

National Automatic Fibres, Inc., Trenton, 
N. J. (M, N, O, P) 

Natvar Corp., Woodbridge, N. J. (I, J, N) 

*Nixon Nitration Works, Nixon, N. J. 
(B, C, D, F, J, N, O) 

Olin Film Div., New York, N. Y. (A, 1) 

Oppenheimer Corp., Buffalo, 7 Y. (D) 

Pantasote Co., Passaic, N. J. (L, O, P) 

— -Azienda Monza, Niooen ‘Italy (1, 
N 


Kenilworth, N. J. 


Plastic Film Corp., Plainfield, Conn. (N) 

*Plax Corp., W. Hartf: ord, Conn. (I, J) 

Plone i M g. ” Corp., B’klyn, N. Y. (I) 

sh yo, Pdts. Co., Cleveland, Ohio 
( 


Polyken Products Dep’t., Chicago, III. (I) 

Polymer Corp. of Penna., The, Reading, 
Pa. (G, H) 

Polyphane Corp., Mt. Vernon, N. Y. (1) 

Presto _ Pdts. Co., Ine., New York, 
N. Y. 


Printon Corp., New York, N. Y. (A, B, C, 
D, F, 1, J, K, L, M, N, O, P. Q) 
Pyramid Chemical Co., Phila., Pa. (K, L, 


N) 
Rand Rubber Co., Brooklyn, N. Y. (fe N) 
Resiloid Corp., Brooklyn, N. Y. (F, M, N) 
Resin Industries, Inc., Santa Barbara, 
Calif. (N) 
Resistoflex Corp., Belleville, N. J. (G, L) 
Respro Inc., Cranston, R. I. (N, O, P P) 
Reynolds Metals Co., Richmond, Va. (L, 


N) 
Ross & Roberts, Div. Pollak Industrial 
Corp., Stratford, Conn (N, O, P 
*Rubber Mos of America, ‘ ieclidien 


N) 
Ru ‘Plastic Fabrics Corp., New York, 


Sdetaniee Plastic a Corp., 
Scranton, Pa. (B, C, N, O) 

Shore Line Tn deackes ‘bo Clinton, 
Conn. (I 

Societa Italiana Della a Varese, 
Italy (A, B, D, I, J, N, O) 

*Southern Plastics Co., ‘Columbia, 8. C. 
(B, C, E, F, 1, J, K, N, O) 

Spartan aoe Corp., New York, 
N. Y. (K, N, O, P, QO) 

*Sun Chemical Corp., aieathe Tocininl 
Products Div., Nutley, N yi 

Textileather Corp., Toledo, dite (O) 

*Tupper Corp., Farnumsville, t (F) 

rn) Fabrics Corp., New York, 

Velveray Corp., New York, N. Y. (N) 

vay om The, Terre Haute, Ind. 


*Yardley Plastics Co., Columbus, Ohio 
(B, C, F, I, K) 


% Indicates Advertiser. 





GLASS, FIBROUS 
FOR REINFORCEMENT 


A. Manufacturers 
B. Weavers 
C. Impregnators and Coaters 


Atlas Asbestos Co., N. Wales, Pa. (B) 
Axel ey Research Labs. «, New York, 
(Cc 


N. Y. 

Bigelow Fiber Glass Products, Div. of 
Bigelow-Sanford Carpet Co., Inc., New 
York, N. Y. (B) 

Chelsea Paper Pdts. Inc., New York, 
N. Y. (C 


Cheney Bros. “Textiglass,” New York, 
N. Y. (B) 

*Coast Mfg. & Supply Co., Livermore, 
Calif. (B, C) 


Columbia Woven Plastics, Inc., New 
York, N. Y. (B) 
*Cordo Molding Pdts., Inc., New York, 


. ¥.(C 
*Fabricon Products, Inc., River Rouge, 
Mich. (C) 
*Ferro Corp., Fiber Glass Div., Nash- 
ville, Tenn. (A) 
*Fiber Glass Div., Libbey-Owens-Ford 
Glass Co., Toledo, Ohio (A) 

Flexfirm Pdts., E] Monte, Calif. (C) 

Glasfloss Div., Tilo Roofing Co., Hicks- 
ville, N. Y. (A) 

Glass Fibers Inc., Toledo, Ohio (A) 

*Glass Yarns & Deeside Fabrics, London, 
England (A, B, C) 

Hess Goldsmith & Co., Inc., New York, 
N. Y. (B) 


Jamestown Finishing Products, Inc., 
Jamestown, N. Y. (C) 

Merlane Mfg. Corp., New York, N. Y. (B) 

= Insulator Co., Schenectady, N. Y. 


+ Modi Glass Fibers, Inc., New York, 
N 


Narmco Resins & Coatings, Costa Mesa, 
Calif. (C) 
Ohio Sealer & Chemical Corp., Brook- 
ville, Ohio (C) 
Ott, t, Joseph M. P. Mfg. Co., Pawtucket, 
B 


1k ae Fiberglas Corp., New 
York, N. Y. (A) 

Phoenix Glass Co., The, Monaca, Pa. (C) 

*Pittsburgh Plate Glass Co., Fiber Glass 
Div., Pittsburgh, Pa. (A) 

Plastic Film Corp., Plainfield, Conn. (C) 

a J. P. & Co., Inc., New York, 


Y. (B) 
Soh Flex Glass Fabrics Corp., Los An- 
geles, Calif. (C) 
7 | ee Co., E. Rutherford, 


N. J. ( 
Stevens, J. P. & Co., Inc., New York, 
N. Y. (B 


*Sun Chemical Corp., Electro-Technical 
Products Div., Nutley, N. J. (C) 

Thalco, Los Angeles, Calif. (B) 

United Merchants Industrial Fabrics, 
Div. of the Davis Mills Corp., New 
York, N. Y. (B) 

United States Glass Fiber Co., Man- 
chester, Conn. (A) 

*United States Polymeric Chemicals 
Inc., Stamford, Conn. (C) 

Weber, J. Mfg. ‘Corp. The, New York, 
N. Y. (B) 


Weiner, Martin Co., Clifton, N. J. (A, B) 


GLASS, RESIN LOADED 
FOR MOLDING 


hase Corp. of America, Brooklyn, 
*Barrett Div., Allied Chemical & Dye 
.. New York, N 
, Molding Bats, » ee New York, 


N. Y. 
*Ferro Corp., Nashville, Tenn. 


844 Complete addresses of companies listed appear on pp. 929-950 





*Fiber Glass Div., Libbey-Owens-Ford 
Glass Co., Toledo, Ohio 


Fiberfil Corp. % bag soe Ind. 
*Fiberite Corp., Winona, Minn. 


Flexfirm Pats» £1 Monte, Calif, 

Flexon Pdts. Corp. . New York, N. Y 

*Glass Yarns & Deeside Fabrics, |. ndon 
England ; 

*Loven Chemical of Calif., Newhall, 
Calif. 

Mesa Plastics Co., Los Angeles, Calif. 

Mica Insulator Co., Schenectady, N. Y. 

Perrysbur Laboratories, Inc., Perrys- 
burg, Ohio 

*Plaskon, Barrett Div., Allied Chemical 
& Dye Corp., New York, N. Y 

— Engineering Co., * 


PP, ‘Chemical Corp., Electro- Technical 
Products Div., Nutley, N % 4 

Thermaflow Chemical Corp., Tunkhan- 
nock, Pa. 


LAMINATES 


(See also Laminators and Reinforced 
Plastics) 


American-Marietta Co., Seattle, Wash. 

Atlas Mineral Products Co., The, Mertz. 
town, Pa. 

a Industries Corp., New York, 


N. 
Biggs, ‘Carl H. Co., Los Angeles, Calif. 
*Bolta Pdts., Div. General Tire & Rubber 
Co., Lawrence, Mass. 
Buckstaff Co., The, Oshkosh, Wis. 
Capac Plastics, Inc., Capac, Mich. 
asia Paper Pdts. Inc., New York, 
. a 


Cc teimical pn Springfield, Mass. 

Chester aging Products Corp., 
Yonkers, N. Y. 

Consoweld Corp., Wisconsin Rapids, Wis. 

*Continental Can Co., Wilmington, Del. 

*Continental Diamond Fibre Co., New- 
w 


1 
> Joseph Plastics Co., Arlington, 


Daystrom Furniture Div., Olean, N. Y. 

*Decar Plastic Corp., Middletown, Wis. 

Elm at Fabrics Co., Inc., New 
Yor 

ro & Loetscher Mfg. Co., Dubuque, 


Fiberesin Plastics Co., Oconomowoc, 


is. 

Filmwood Corp., Camden, N. J. 

*Formica Co., The, Cincinnati, Ohio 

Franklin Fibre-Lamitex Corp., Wilming- 
ton, Del. 

General Electric Co., Chemical Div., 
Pittsfield, Mass. 

Glassoloid Corp. of America, Clifton, 
N 


*Glastic Corp., Cleveland, Ohio 
ator ae A Chem. Prod. Co., Inc., 


<= oe = 
Haske “7 Mfg. Corp., Grand Rapids, 
Mi 
Hercules Powder Co., Wilmington, Del. 
Inelting Laboratories, Inc., Olean, N. Y. 
Insu : a Tube Co., Inc., one 


deine Varnish & Insulator Co., 


ington, N. J. 
Kaye-Tex Mfg. Corp., Yardville, N. J. 
Kaykor Industries, Inc., Div. v4 Kaye-Tex 
fg. Corp., New York, N 
Kerr, R. W. P. 


lastic Co., Mesias. Neb. 


tinea Fibre Co., Inc., 
wee Mimingtn, Da Corp., La Crosse, Wis. 


Ohio Rubber 
ar Scott 


rel unina 
#Parkwoo 
Mass. . 
Pirelli-Azien 
Plasti: Sales 
Poly-Cyclo 
Poly-! iber, 
Printon Cor 
Reiss Assoc 
Resistoflex ( 
Rex Plastic: 
#Richardso 
#Rogers C 
Rewland 
Conn 
*Rubber C 
Rudd Plas 


N. Y 
*Russell F 
denhurst 
xSt. Re gis 
York N 
*Scranton 
Scrantotr 
Shoe Forn 
Spectens 
N. 


eauinies 
*Tay lor I 
Technical 
oe 


xWesting 
Div., 
Woodall 


LAMIN/ 


*xCoast | 
Calif. 
Consowe 
*Contin 
Del. 
*Contin 
ark, D 
*Decar 
Farley & 
Iowa 
*Formi 


Mfg. 
Leathe 
Magic 
Masoni 
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*Natio 

Wilt 
Northe 
Ohio ] 
Pan L 
*Park 

Mas 
Pirelli. 





Ohi: ber Co., Willoughby, Ohio 

Paln ott & Co., Inc., New Bedford, 
\ 

R. nates, Inc., New York, N. 

*Parkwood Laminates, Inc., Wakefield, 

Pe ienda Monza, Monza, Italy 

Plast ules Corp., Charleston, W. Va. 

Poly-Cyclo Pdts. Co., Cleveland, Ohio 

Poly-Fiber, Inc., Los "Angeles, Calif. 

Printon Corp., New York, N. Y. 

Reiss Associates, Inc., Newton, Mass. 

Resistoflex Corp., Belleville, N. 

Rex Plastics Co., Buffalo, N. Y. 

*Rict rdson Co., The, Melrose Park, Ill. 

*Rogers Corp., Rogers, Conn, 

Rewland Products, Inc., Kensington, 
( 

*Rubber Corp. of America, B’klyn, N. Y. 

Rudd Plastic Fabrics Corp., New York, 


NX y 

*Russell Reinforced Plastics Corp., Lin- 
dei urst, 

xSt Re gis Paper Co., Panelyte Div., New 
y N 

Scranton Plastic Laminating Corp., 
Scranton, Pa. aor. 

Shoe Form Co., Inc., Auburn, N. Y. 

Spaulding Fibre Co., Inc., Tonawanda 
N. Y 


xSynthane Corp., Oaks, Pa. 

*Taylor Fibre Co., Norristown, Pa. 

Technical Ply-Woods, Chicago, IIl. 

Thermoplastic Fabrics Corp., New York, 
N. ¥ 


*Westinghouse Electric Corp., Micarta 
Div., Trafford, Pa. 
Woodall Industries, Inc., Detroit, Mich. 


LAMINATES FOR POSTFORMING 


*Coast Mfg. & Supply Co., Livermore, 
Calif. 

Consoweld Corp., Wisconsin Rapids, Wis. 

*Continental Can Co., Inc., Wilmington, 
Del 

a ~~ eects Co., 
ark, Del. 

*Decar Plastic Corp., Middleton, Wis. 

Farley & Loetscher Mfg. Co., Dubuque, 
lowa 

*Formica Co., The, Cincinnati, Ohio 

Franklin apes amare Corp., Wilming- 
ton, Del. 

General Electric Co., Chemical Div., 
Pittsfield, Mass. 

Hercules Powder Co., Wilmington, Del. 

Houghton Laboratories, Inc., Olean, N. Y 

a Manufacturing Corp., Yard- 
ville, N. ° 

Kaykor Industries, Inc., Div. of Kaye-Tex 
Mfg. Corp., New York, N. Y. 

Leathertene Inc., Boston, Mass. 

Magic Chemical Co., Brockton, Mass. 

Masonite Corp., Chicago, III. 

Mica Insulator Co., Schenectady, N. Y. 

*National Vulcanized Fiber Co., Inc., 
Wilmington, Del. 

Northern Plastics Corp., La Crosse, Wis. 

Ohio Rubber Co., Willoughby, Ohio 

Pan Laminates, Inc., New York, N. Y. 

— Laminates, Inc., Wakefield, 

ass. 

Pirelli-Azienda Monza, Monza, Italy 

Resistoflex Corp., Belleville, N. J. 

*Richardson Co., The, Melrose, Park, Ill. 

*St. Regis Paper Co., Panelyte Div. New 
York, N. Y. 

*Scranton Plastic Laminating Corp., 
Scranton, Pa. 

— Fibre Co., Inc., 


New- 


Tonawanda, 


*Synthane Corp., Oaks, Pa. 

*Taylor Fibre Co. Norristown, Pa. 

* Westinghouse Electric Corp., Micarta 
Div., Trafford, Pa. 


% Indicates Advertiser 


LATEX, RESIN 
(Water Emulsions) 


apy “Plastite” Mastic Co., Chicago, 


Adhesive Products Corp., New York, N. Y. 

Alkydol Labs., Inc., Cicero, Il. 

* American Polymer Co., of the Chemical 
Div. of The Borden Co., Peabody, Mass. 

American Resinous Chemicals Corp., Pea- 

y, Mass. 

Angier Products, Inc., C ~ em Mass. 

Arabol Mfg. Co., New York, 

Armitage, John L. & Co., At N. 

Axel i aos Research Labs. % New York, 


*Borden ¢ Co., The, Chemical Div., New 
York, } 
British Resin Products Ltd., London, Eng- 


an 

Chemical Development Corp., Danvers, 
Mass. 

Colton Chemical Co., The, Cleveland, 
Ohio 

= & Almy Chemical Co., Cambridge, 
Mass. 

*Dow Chemical Co., The, 
Mich. 

Federal Adhesives Corp., B’klyn, N. Y. 

*Firestone Plastics Co., Pottstown, Pa. 

*Flexible Products Co., Marietta, Ga. 

General Latex & Chemical Corp., Cam- 
bridge, Mass. 

*Goodrich, B. F. Chemical Co., Cleve- 
land, Ohio 

Hercules Powder Co., Wilmington, Del. 

Magic Chemical Co., Brockton, Mass. 

Midland Adhesive & Chemical Corp., 
Ferndale, Mich. 

*Monsanto Chemical Co., St. Louis, Mo. 

*Monsanto ——— Co., Plastics Div., 
Springfield, Mass. 

National Starch Products Inc., New York, 
N 


Midland, 


* Naugatuck Chemical, Div. of the U. S. 
Rubber Co., Nauvatuck, Conn. 

Onyx Oils & Resins, Inc., New York, N. Y. 

Paisley Pdts., Inc., Chicago, Il. 

Pierce & Stevens, Inc., Buffalo, N. Y. 

Pioneer Latex & Chemical Co., & its affili- 
ate Pioneer Industries, Inc., Middlesex, 


N. J. 
Polymer Chemical Co., Cincinnati, Ohio 
*Rohm & Haas Co., Philadelphia, Pa. 
Rubba Inc., New York, N. Y. 
Societa Rhodiatoce S. p.A., Milan, Italy 
Superior Materials, Inc., New York, N. Y. 
*Synvar Corp., Wilmington, Del. 
Union Bay State Chemical Co., Inc., 
Cambridge, Mass. 
Union Paste Co., Hyde Park, Mass. 


LUMINESCENT PLASTICS 
sc Molding Powder, Brooklyn, 
Y 


*Bamberger, A. Corp., Brooklyn, N. Y. 
“> Joseph Plastics Co., Arlington, 


Erinoid Ltd., Gloucestershire, England 

Fiberfil Corp., Warsaw, Ind. 

*Luminous Resins, Inc., Chicago, II]. 

Printon Corp., New York, , 2 

Rhode Island Laboratories, Inc., West 
Warwick, R. I. 

— Products Limited, London, Eng- 

Tagine Fabrics Corp., New York, 


Vietze Luminescent Co., Baldwin, N. Y. 


MOLDING AND LAMINATING 
BOARDS AND BLANKS 


Buckstaff Co., bee Oshkosh, Wis. 
Fiberfil Corp., Warsaw, Ind. 

Flexfirm P. ts., El Monte, Calif. 
Hercules Powder Co., Wilmington, Del. 


MATERIALS AND CHEMICALS 


Masonite Corp., Chicago, III. 

Pirelli-Azienda Monza, Monza, Italy 

Plastics Specialties Co., Trenton, Mich. 

Resistoflex Corp., Belleville, N. J 

*Rogers Corp., Goodyear, Conn. 

*Russell Reinforced Plastics Corp., Lin- 
denhurst, N. Y. 


MOLDING COMPOUNDS, 
MANUFACTURERS OF 


Acrylate and Methacrylate 

Alkyd 

Cellulose Acetate 

Cellulose Acetate Butyrate 

Cellulose Propionate 

Cold Molded 

Ethyl Cellulose 

Fluorocarbons (Halogenated 
Ethylenes) 

Furan 

Melamine-F ormaldehyde 

Nylon (Polyamide) 

Phenolic 

Polyethylene (Polythene) 

Shellac 

Styrene 

Styrene Copolymers 

Urea-F ormaldehyde 

Vinyl Acetal 

Vinyl Acetate 

Vinyl Alcohol 

Vinyl Chloride 

Vinyl Chloride Acetate 

. Vinyl Chloride-Vinylidene Chlo- 
ride 

Vinyl Formal 


Vinylidene Chloride 


* Acryvin Corp. of America, Brooklyn, 
N. 


o> 


ROmmSs 


MM dscneRovozEerASS 


— Chemic al & Plastics Corp., Newark, 
J. (C, M, O, U) 

PY oad Ai Cyanamid Co., New York, 
N. Y. (J; O) 

American Extruded Pdts., Los Angeles, 
Calif. (U) 

American Lucoflex, Inc., New York, 
N. Y. (U 

*American Molding De Brooklyn, 
N. Y. (C, G, O, P, Vv) 


* Auburn Button fies Inc., Auburn, 
(U 


B. x. Plastics, Ltd., London, England (C, 
O, P) 

*Bakelite Co., A Div. of Union Carbide 
and Carbon a) ., New York, N. Y. (H, 
L, M, O, P, U, V) 

*Bamberger, A. Corp., Brooklyn, N. Y. 
(A, C, D, G. M, O, P, U, V) 

Bamberger, Claude P. Inc., B’klyn, N. Y. 
(A, C, D, G, M, O, UV) 

*Barrett Div., Allied Chemical & Dye 
Corp., New York, N. Y. Py F, J, Q) 
Blum, Paul Co., Buffalo, N . Be (A, Cc, D, 

G, H, M, O, P, S, U. .Y) 

*Bolta Pdts., Div. General Tire & Rubber 
Co., Lawrence, Mass. (P, U) 

*Borden Co., The, Chemical Div., New 
York, N. Y. (F, L) 

British ‘it Ltd., London, England (U, 
V, WY 


British Resin Products Ltd., London, Eng- 
land (C, J, L, O, P, O) 
Calresin Corp., Los Angeles, Calif. (U) 
Capac Plastics Inc., Capac, Mich. (L) 
*Catalin , ma of America, New York, 
Y.(O 


*Celanese Corp. of America, Chemical 
Div., New York, N. Y. (S) 

*Celanese Corp. of America, Plastics 
Div., New York, N. Y. (C) 

Clopay Corp., Cincinnati, Ohio (U) 

Colton Chemical Co., e, Cleveland, 
Ohio (S) 

Conneaut & Plastic Co., Akron, 

avs 4 BL h Pl Co., Arl 
Ni ech astics rlington, 





MATERIALS AND CHEMICALS 


Dewey & Almy Chemical Co., Cambridge, 
Mass. (P) 

*Dow Chemical Co., The, 
Mich. (G, O, P, Y) 

*du Pon: de Nemours, E. I. & Co., Inc., 
Polychemicals Dep’t., Wilmington, Del. 
(A, H, K, M) 

*Durez Plastics & Chemicals, Inc., N. 
Tonawanda, N. Y. (L) 

*Eastman Chemical Products, Inc., 
Kingsport, Tenn. (C, D) 

Elastomer Chemical Corp., Newark, N. J. 


Midland, 


(U,V ) 
Erie Iron & Gupely Corp., Erie, Pa. (C, 
D, K, M, 
—- Lid, ‘GC loucestershire, England 
O, P, t 


Fiber Corp, ps ome, Ind. (A, H, K, M, 
oe AeA 

* Fiberite PAL wi inona, Minn. (J, L) 

*Firestone Plastics Co., Pottstown, Pa. 
(P, U) 

+Flexibl Products Co., Marietta, Ga. (U, 


Pa DL, Grant Co., Inc., Petrochemical 
Div., Leominster, Mass. (O) 

Franklin Jeffrey Corp., B’klyn, N. Y. (C 
D, G, M, O, V) 

Fullerton Ms Manufacturing Co., 

Calif. (U, 

*Garfield Kafe. Co., Garfield, N. J. (F) 

General Electric Co., Chemical Div., 
Pittsfield, Mass. (L) 

General Mills, Inc., Chemical Div., Kan- 
kakee, Ill. (K) 

*Gering Pdts., Inc., niet. N. J. (A, 
B, D, G, K, M, O, P. S, U. Y) 

*Goodrich, B. F. Chemical Re 
land, Ohio (P, U, W) 

Gordon Chemical Co., 
(—) 

Gordon-Lacey Chem. Prod. Co., Inc., 
Maspeth, N. Y. (U, V, W, Y) 

Grant Chemical Co., Santa 
Calif. (M, U) 

* Harwick Standard Spatenl Co., Akron, 
Ohio (L, P, Q, S, 

Hercules Powder Sad Wilmington, Del. 
(B,C, G, L, N, R, S, T, U, ) 

Heresite & Chemical Co., Manitowoc, 
Wis. (L) 

*Imperial Chemical Industries, Ltd., 
Plastics Div., Hertfordshire, England 
(A, K, L, M, Q, U) 

*Interchemical Corp., 
Newark, N. J. (B) 

*Irvington Varnish & Insulator Co., Irv- 
ington, N. J. (1) 

International Textile Co., Chicago, III. 
(J, L) 


*Kellogg, M. W. Co., 
N. J. (H) 

Kleeman, O. & M. Ltd., London, England 
(C, O) 

*Koppers Co., Inc., Chem. Div., Pitts- 
burgh, Pa. (O) 

Kwik- at Plastic Corp., New York, 
N. Y. (F 

Lacrinoid Pats. Ltd., Essex Eneiond ( )) 

*Loven Chemical of Calif., Newhall, 
Calif. (L) 

a Chemical Co., Brockton, Mass. (U, 


Marbon Corp., Gary, Ind. (P) 

* Monsanto Chemical Co., St. Louis, Mo. 
(L, M, O, P, U) 

*Monsanto Chemical Co., Plastics Div., 
Sprin eld, Mass. (J, L, M, O, U) 

*Mueh wl H. : Co., Inc., New York, 

E, G, *K, M, O, P, QO, R. 


tuck’ Chemical, Div. of the U. S 
Co., Naugatuck, Conn, (P. 0) 
aun x Oils & ee ne., New York, N.Y. 
(B, L, P, »0, U Cn 
Buffalo, N. Y. (A, C, 
wG, KA Co 


% Indicates Advertiser. 


Fullerton, 


Cleve 
Wilmington, Del. 


Barbara, 


Finishes Div., 


The, Jersey City, 


Parsons & Whittemore, Inc., New York, 
N. Y. (OQ) 
Peerless Chemical Corp., New York, N. Y. 


a Laboratories, Inc., Perrys- 
burg, O io (B) 

— Chemical Mfg. Co., Maywood, 
Ill. (A) 

Pirelli-Azienda Monza, tone. Italy (G, 
J, K, L, M, O, P, O, T 

*Plaskon, Barrett Div., ‘Allied Chemical 
& Dye Corp., New York, N. Y. (B, J, QO) 

Plastic Glass Corp., New: ark, N. J. (A) 

Plastic Materials, Inc., Westbury, N. Y. 
(C, D, G, K, M, O, P) 

*Plastics Engineering Co., Sheboygan, 
Wis. (L) 

Poly-Cyclo Pdts. 
(U, V, Ww) 

Polymer Corp. of Penna., The, Reading, 
Pa. (K) 

Premier Thermo-Plastics Co., Je “a *rson- 
town, Kentucky (M, P, U, V V 

Pyramid Chemical Co., Phila, ba (u, Ww) 

Reed Plastics Corp., Wi ype, Mass. (A, 
C, D, E, M, O, P, U 

Reilly Tar and Chemical Corp., Newark, 


Co., Cleveland, Ohio 


sRezolin: Inc., Los Angeles, Calif. (CG, L) 
* Rogers Corp., Rogers, Conn. (K, L) 
*Rohm & Haas Co., Phila., Pa. (A) 
Rubba Inc., New York, N. Y. (M) 
= Corp. of America, B’klyn, N. Y. 


Socicta Itali: ana — Celluloide, Var- 
ese, Italy (C 

*Stanley Eee! Co., The, E. Berlin, 
Conn. (U, V) 

Styrene Products Ltd., London, England 
(O, P 


Sylvan Plastics Inc., New York, N. Y. (Q) 

*Synvar Corp., Wilmington, Del. (L) 

Thermaflow 5 hemical Corp., Tunkhan- 
nock, Pa., ) 

United States Plastic Products Corp., Me- 
tuchen, N. J. (A) 

U — States Stoneware Co., Akron, Ohio 
( 


I 

*Waljohn Plastics, Inc., Brooklyn, N. Y. 
(V, W) 

* Watertown Mfg. Co., Watertown, Conn. 
(L 

*Watson Standard Co., Pittsburgh, Pa. 
(U, V) 


*W estchester Plastics, Inc., apeenent. 
N. Y. (A, C, D, G, M, O, PV 


MONOFILAMENTS 


(See Fibers and Filaments, Synthetic) 


MONOMERS 
A. Acrylate and Methacrylate 
B. Allyl 
C. Alpha Methyl Styrene 
D. Butadiene 
E. Divinylbenzene 
F. Styrene 
G. Vinyl Acetate 
H. Vinyl Carbazole 
I. Vinyl Chloride 
J. Vinyl Ethers 
K. Vinylidene Chloride 


*Bakelite Co., Div. Union Carbide & Car- 
bon Corp., New York, N. Y. &. y? 
*Bamberger, A. Corp., B hin: N . Y. (A) 
wn (a) Claude P., Inc., B’klyn, 


*Barrett Div., Allied Chemical & Dye 

Bri rece ae Jot, N ~" 4 land (I, LK) 
ri ion, 

*Carbide Ea tnd Ee 

af Union Carbide & ry Bey New 
York, N. Y. (A, D, F, G, J) 


Celanese Corp. of 
Div., New York, N. Y. (G) 


846 Complete addresses of companies listed appear on pp. 929-950 


*Columbia Chem. Div., Pittsburg!) Plate 
Glass Co., Pittsburgh. Pa. (B) 

*Diamond Alkali Co Ca, Cleveland, dhio (1 

*Dow Chemical Co., The, Midland, 
Mich. (C, D, E, F, I, K) 

*du Pont de Nemours, E. L. & Co ., Ine. 
Polychemicals Dep’t., Wilmington, Del 
(A) 


*Enjay Co., Inc., New York, N. Y. (D) 

*Foster Grant Co., Ine., Betroche -mical 
Div., Leominster, Mass. F) 

General Aniline & Film Corp., Commer. 
cial I~ aaseaae Dep't., New York. 
N. 


(J) 
AGuodsich, B. F. Chemical Co., Cleve. 
land, Ohio (A) 
*Imperial Chemical _ Industries, Ltd. 
Fapetes Div., Hertfordshire, England 
A) 


sdenteass Co., Inc., Chemicals Diy, 
Pittsburgh, Pa. (E, F 

*Monsanto Chemical Co., St. Louis, Mo 
(F, 1) 

*Monsanto Chemical Co., 
Springfield, Mass. (F, I) 

* Naugatuck Chemical, Div. of e U. S. 
Rubber Co., Naugatuck, Conn. ( 

* Peters Chemical Mfg. Co., 0 
Ill. (A) 

Phillips Petroleum Co., Bartlesville, Okla, 
(D 


Plastics Diy. 


) 
Plastic Glass Corp., Newark, N. J. (A) 
*Rohm & Haas Co., Phila., Pa. (A) 
Shawinigan Products Corp., New York, 
N. Y. (G) 
Shell Chemical Corp., New York, N. Y. (B 
Societa Rhodiatoce S.p.A., Milan, Italy 
(G) 
United States Plastic Products Corp., Me- 
tuchen, N. J (A) 


ORGANOSOLS AND PLASTISOLS 
A. Organosols 


B. Plastisols 
* Acheson ames Pigments Co., Phila., 
Pa. (A, B 
Adhesive Products Corp., New York, N. Y. 
(A, B) 


*American Anode, Inc., Akron, Ohio (B) 

American Extruded Pdts. Co., Hollywood 
Calif. (B) 

American Resinous 
Peabody, Mass. (A, B) 

Anden Co., Caen ill. (A, B) 

Applied Resins Corp., Newark, N. J. (B) 

Armitage, John L. & Co., Newark, N. J. 


Chemicals Corp., 


A, 
Arrow Lacquer Corp., Brooklyn, N. Y. (A 


Atlas Mineral Products Co., The, Mertz- 
town, Pa. (B) 

Axel ie anon Labs., New York, 
N. Y. (. 

Blum, pst e., Buffalo, N. Y. (A) 

or & Vrooman Co., Chicago, Ill. (A, 


British Geon Ltd., London, England (B) 
ey 78 Products Corp., Providence, 
I, (A, B) 
Clasomat re Dispersion Corp., 
Brklyn, N. Y. AS 
Cordo mical Corp., Norwalk, Conn. 
Dennis Chemical Co., St. Louis, Mo. (A, 


B 

Dene & Almy Chemical Co., Cambridge, 
Mass. (B) 

~_— Chemical Corp., Newark, N. J. 
(A, B 

Farrington Texol Corp., Walpole, Mass. 


Federal Chemicals Corp., B’klyn, N. Y. 

A, 

Pe ka Plastics Co., Pottstown, Pa. (A, 
B 

— Products Co., Marietta, Ga. (A, 
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Ger Latex & Chemical Corp., Cam- 
} Mass. (B) 

Geo P. D. Co., St. Louis, Mo. (A, B) 

Gor Lacey Chem. Prod. Co., Inc., 
M th, N. Y. (A, B) 

Gra hemical Co., Santa Barbara, Calif. 

Hercules Powder Co., Wilmington, Del. 

Houghton Laboratories, Inc., Olean, N. Y. 


*Interchemical Corp., New York, N. Y. 


Jamestown Finishing Products, Inc., 
| stown, N. Y. (A, B) 
Magic Chemical Co., Brockton, Mass. (A, 


i 

Michigan Chrome & Chemical Co., D« 
t Mich. (B) 

National Starch Products Inc., New York, 
N. Y. (A, B 

Ohio Sealer & Chemical Corp., Brook 

. Ohio (A, B) 
Pan Chemical Corp., New York, N. Y. (A 


I 
Pierce & Stevens, Inc., Buffalo, N. Y. (B 
Pioneer Latex & Chemical Co., & its affili- 
ate Pioneer Industries, Inc., Middlesex 
J. (A, B) 
Poly-Cyclo Pdts. Co., Cleveland, Ohio (B 
Poly Resins, Sun Valley, Calif. (A, B) 
Pyrotex Leather Co., Leominster, Mass. 


\ 
Reynolds Chemical Products Co., Jack 
n, Mich. (B) 
Schwartz Chemical Co., In 
N. Y. (A, B) 
Sherwin-Williams Co., The, Pigment, 
Color & Chemical Div., New York, N. Y. 
4B) 
*Stanley Chemical Co., The, E. Berlin, 
Conn. (A, B) 
Stoner-Mudge, Inc., Pittsburgh, Pa. (B) 
*Sun Chemical Corp., Electro-Technical 
Products Div., Nutley, N. J. (A, B) 
Thermoplastic Fabrics Corp., New York, 
N. Y. (A, B) 
Thompson & Co., Oakmont, Pa. (A, B) 
Union Paste Co., Hyde Park, Mass. (B) 
United Chromium, Inc., New York, N. Y. 
4, B) 
United States Stoneware Co., Akron, Ohio 
A,B 


c., New York, 


*Warwick Chem. Co., Div. Sun Chemical 

Corp., Wood River Junction, R. I. (A, B) 

*Watson Standard Co., Pittsburgh, Pa. 
4, B) 


Western Coating Co., Elyria, Ohio (B) 
Williamson Adhesives, Inc., Skokie, III. 
(B) 


Wilross Products Co., Hawthorne, N. J. 
B) 


PAPER, FABRIC AND MAT, 
RESIN IMPREGNATED 


Capac Plastics Inc., Capac, Mich. 
Chelsea Paper Pdts. Inc., New York, N. Y. 
“< oast Mfg. & Supply Co., Livermore, 


alif. 
+r Molding Pdts., Inc., New York, 


Crocker, Burbank Papers, Inc., Fitchburg, 
ass, 

*Decar Plastic Corp., Middleton, Wis. 

— Products, Inc., River Rouge, 
ich 

Fiberfil Corp., Warsaw, Ind. 

Hercules Powder Co., Wilmington, Del. 

* Kimberly-Clark Corp.. Technical Papers 

Div., Neenah, Wis. 

Lewis, J. P. Co., The, Beaver Falls, N. Y 

Magie Chemical Co., Brockton, Mass. 

Mica Insulator Co., Sche nectady, N. Y. 

Munising Paper Co., Chicago, Il. 

ee Resins & Coatings, Costa Mesa, 
‘a 


kt Indicates Advertiser. 


Pan Chemical Corp., New York, N. Y. 

Plastics Specialties Co., Inc., Trenton, 
Mich, 

Sorg Paper Co., Middletown, Ohio 

Standard Insulation Co., E. Rutherford, 
N 


*Sun Chemical Corp., Electro-Technical 
Products Div., Nutley, N 

*United States Polymeric Chemicals Inc., 
Stamford, Conn. 

* Wellington Sears Co., Inc., New York, 
N. Y. 


PAPER FOR RESIN 
IMPREGNATING 


(Including High Tensile) 


*Brown Co., Boston, Mass. 

Chelsea Paper Pats. Inc., New York, N. Y. 

Cincinnati Ind., Inc., Cincinnati, Ohio 

Decotone Products Div., Fitchburg Paper 
Co., Fitchburg, Mass. 

Hercules Powder Co., Wilmington, Del. 

*Hurlbut Paper Co., South Lee, Mass. 

* Kimberly-Clark Corp., Technical Papers 
Div., Neenah, Wis. 

*Morart Gravure Corp., Holyoke, Mass. 

*Mosinee Paper Mills Co., Mosinee, Wis. 

Munising Paper Co., Chicago, Ill. 

Sorg Paper Co., Middletown, Ohio 

*Wrenn Paper Co., The, Middletown, 
Ohio 


PAPER, PRINTED, FOR 
LAMINATING 


Decotone Products Div., Fitchburg Paper 
Co., Fitchburg, Mass. 
*Morart Gravure Corp., Holyoke Mass. 


PAPER, RESIN COATED 


Chelsea Paper Pdts. Inc., New York, N. Y. 

Clopay Corp., Cincinnati, Ohio 

Crocker, Burbank Papers, Inc., Fitchburg, 
Mass. 

*Decar Plastic Corp., Middleton, Wis. 

=o Products, Inc., River Rouge, 
Mich. 

Gordon-Lacey Chem. Prod. Co., Inc., 
Maspeth, N. Y. 

Mewes Powder Co., Wilmington, Del. 

*Kimberly-Clark Corp., Technical Papers 
Div., Neenah, Wis. 

Lewis, J. P. Co., The, Beaver Falls, N. Y. 

Munising Paper Co., Chicago, III. 

Pantasote Co., Passaic, N. J. 

Plastic Specialties Co., Inc., Trenton, 
Mich. 

Pyrotex Leather Co., Leominster, Mass. 

Respro Inc., Cranston, 3 

Reynolds Chemical Products Co., Jack- 
son, Mich. 

Sorg Paper Co., Middletown, Ohio 

Standard Insulation Co., E. Rutherford, 
N 


*Sun Chemical Corp., Electro-Technical 
Products Div., Nutley, N. | 
Textileather Corp., Toledo, Ohio 


PEARL ESSENCE 


Argenta Products Co., Eastport, Me. 

Claremont Pigment Dispersion Corp., 
B’klyn, N. Y. 

Eastport Chemical Co., Eastport, Me. 

— Standard Chemical Co., Akron, 
Ohio 

Hercules Powder Co., Wilmington, Del. 

Logo, Inc., Chicago, 

Mear! Corp., The, New York, N. Y. 

Paispear!l Pdts., Inc., New York, N. Y. 

*Rona Laboratories, Inc., Newark, N. J. 

Taussig, F. H. Chemicals, New York, 
N. Y. 


MATERIALS AND CHEMICALS 


PHOTOELASTIC PLASTICS 
(For Laboratory Work) 


*Catalin Corp. of America, New York, 
Ns. Re 


PIGMENTS, INORGANIC 
(See also Dyes) 


Acme Color Co., Flushing, N. Y. 


*American Cyanamid Co., New York, 
N. Y. 
*American Cyanamid Co., Pigments 


Div., New York, “ _f ‘ 

* Argus Chemical Laboratory, B’klyn, 
N. Y. 

Claremont _ Pigment Dispersion Corp., 
B’klyn, 

Columbian C arbon Co., 
Div., Trenton, N. J. 

*Drakenfeld, B. F. & Co., Inc., New York 


Mapico Color 


N. Y. 

*du Pont de Nemours, E. I. & Co., Inc., 
Dyes & Chemicals Div., Wilmington, 
Del. 

*du Pont de Nemours, E. I. & Co., Inc., 
Pigments Dep't, Wilmington, Del. 

Eagle-Picher Co., Cincinnati, Ohio 

Filo C olor & C hemical Corp., New York, 


Fuchs, Ernest Co., Woodhaven, N. Y. 

General Color Co., Newark, N. J. 

*General Dyestuff Corp., New York, N. Y 

*Harshaw Chemical Co., The, Cleveland, 
Ohio 

*Harwick Standard Chemical Co., Akron, 
Ohio 

*Hommel, O. Co., The, Pittsburgh, Pa. 

Imperial Paper & Color Corp., Glens Falls, 


*Kentucky Color & Chem. Co., Louisville, 


plied H. & Co., Inc., New York, 
N. Y. 
*Lake Chemical Co., Chicago, Il. 
Landers-Segal Color Co., B’klyn, N. Y. 
Mearl Corp., The, New York, N. Y. 
bath, N Disintegrating Co., Inc., Eliza 
beth , 
New Rot Zine Co., The, Development 
Div., New York, N. * 
Osborn, C. J., Co., New York, N. Y. 
Reichard-Couiston, Inc., New York, N. Y. 
*Rona Laboratories, Inc., Newark, N. J. 
Sherwin-Williams Co., The, Pigment, 
“~ & Chemical Div., New York, 


Senith ‘Chemical & Color Co., Inc., B’khyn, 
N. Y. 


Titanium Pigment Corp., New York, N.Y. 

Wagner, Charles Co., Inc., Phila., Pa. 

Wyandotte Chemicals Corp., Ww yandotte, 
Mich. 


PIGMENTS, LUMINESCENT 


Claremont  <™ Dispersion Corp., 
Brooklyn, 
*Ferro » bod Corp.. Cleveland, Ohio 
= Color & Chemical Corp., New York, 
: & 


ifs Dyestuff a om.» Antara Chem. 
Div., New York, N 

*Hommel, O. Co., ihe. Pittsburgh, Pa. 

*Luminous Resins "Inc.. Chicago, Ill. 

New Jersey Zinc Co., New York, N. Y 

Rhode Island Labs., W. Warwick, R. I. 


PITCHES AND TAR BASES 
a Co., Minneap- 
olis, M 
*Barrett Div., Allied Chemical & Dye 

Corp., New York, N. Y. 
*Carbide & Carbon Chemicals Co., i. 


of — — & Carbon | Corp., N 
York, 


847 


Lan manner ne 








MATERIALS AND CHEMICALS 


*Hummel, O. Co., The, Pittsburgh, Pa. 
*Koppers Co., Inc., Pittsburgh, Pa. 
*Monsanto Chemical Co., St. Louis, Mo. 
Pioneer Latex & Chemical Co., & its affili- 
- Pioneer Industries, Inc., "Middlesex, 


Ww es Carbon Co., New York, N. Y. 


PLASTICIZERS 


A bietates 
Adipates 
Biphenyls 
Camphor 
Citrates 
Glycerol and Glycol Compounds 
Glycolates 
Laurates 
Levulinates 
Oleates 
Phosphates 
Phthalates 
Polyester 
Ricinoleates 
Sebacates 
Stearates 
Succinates 
Synthetic Rubber 
Sulfonamide 
Toluenesulfonates 
Miscellaneous 


SEPRONPRAP ROBE SEEN PP 


me “Plastite” Mastic Co., Chicago, 

Ill. (R) 

Advance Solvents & Chemical Corp., New 
York, N. Y. (B, J, L, P) 

Alkydol Labs., Cicero, Ill. (M) 

American British oe Supply, Inc., 
New York, N. Y. (L, U) 

* Archer- Daniels-Midland Co., Chemical 
Products Div., Cleveland, Ohio (F, J, P) 

*Argus Chemical Laboratory, Brooklyn, 
N. Y. (H, P, U) 

Armour Chemical Div., Chicago, Ill. (U) 

Baker Castor Oil Co., The, New York, 
N. Y. (F, N, P, R) 

* Barrett Div., ‘Allied Chemical & Dye 
Corp., New York, N. Y. (L 

*Cabot, G odfrey L., Ay Boston, Mass. 
(B, L, U) 

*Carbide & Carbon Chemicals Co., Div. 
of Union Carbide & Carbon Corp., New 
York, N. Y. (B, F, K, L, M, Q, U) 

Cargill Inc., Vegetable | Oil Div., Falk 
Gosity Products, Pittsburgh, Pa. (M) 

Carlisle Chemical Works, Inc., Reading, 
Ohio (F, H, J, P) 

*Celanese Corp. of America, Chemical 
Div., New York, N. Y. (K, L, U) 

*Columbia Chem. Div., Pittsburgh Plate 
Glass Co., Pittsburgh. Pa. (U 

Commercial. Solvents Corp., * York, 
N. Y. (K, L, P, U) 

Deecy Products Co., Cambridge, Mass. 
(B, L, M, N, O, P) 

Dewey & Almy Chemical Co., Cam- 
rides, Mass. (B, L) 

Chemical ‘~l The, Midland, 
wich, (K, U) 

*du Pont de Nemours, E. I. & Co., Inc., 
Dyes & Chemicals Div., Wilmington, 
Del. (D, F, J) 

*Eastman Chemical Products, Inc., 
Kingsport, Tenn. (L) 

ral = _— Inc., Cincinnati, Ohio 

— — The, Chicago, Ill. (F, H, 


P) 
_— Standard Oil Co., New York, N. Y. 
Cane Mills, Inc., Chemical Div., Kan- 


ee, Ill. (F, G, 
Glyco a, Co., Inc., B’klyn, N. Y. 


(F, H, J, N. 
*Goodric h, * Chemical Co., Cleve- 


land, Ohi 0 (B, L 
om, & Co., Inc., New York, 
+o, x em S) 


%& Indicates Advertiser. 


Griffin Chemical Co., San Francisco, 
Calif. (B, F, H, d L, O, P) 
a ak Ww. = a Hardesty 
Chemical Div. “B, G, J, L, O, P, U) 
* Harwick Standard Chemical Co., "Akron, 
Ohio (B, G, J, K, L, O, P) 
oy Chemical Co., Fonds N. J. (B, L, 


O) 
a7 Powder Co., Wilmington, Del. 


(A, F) 

*Heyden Chemical Corp., New York, 
N. Y. (U) 

Jefferson Chemical Co., Inc., New York, 
N. Y. (F) 

Kay ae Chemical, Inc., New York, 
N. Y. U) 

Kenrich _— Maspeth, N. Y. (U) 

Kessler Chemical Co., Pp. Phila., Pa. 
(B, F, H, J, L, N, P, RB, VU) 

* Monsanto eae Co., St. Louis, Mo. 
(B, C, G, K, L, S, U) 

Montrose Chemical Co., Newark, N. J. 
(K, L) 
Morton-Withers Chem. Co., Greensboro, 
N. C. (B, F, G, H, J, K, L, M, O, P) 
National Lead Co., New York, N. Y. (L, O) 
* Naugatuck Chemical, Div. of the U. S. 
Rubber .y Naugatuck, Conn. (B, J, 
KL. O, 

Neville C oviaal Co., Pittsburgh, Pa. (R, 
U) 


Nopco Coie Co., Harrison, N. J. (F, 
H, J, P) 
sObio Anse Div., F. M. C., Nitro, W. Va. 
(B, F, J, K, L, M, N, P, R, U) 
Pan American Chemicals Div., Pan 
Jn Refining Corp., New York, 
(U) 


N. 

Pa. Industral Chemical Corp., Clairton, 
Pa. (U) 

Pfizer, Chas. & Co., Inc., B’klyn, N. Y. 
(E) 

Pioneer Latex & Chemical Co., Pioneer 
Industries, Inc., Middlesex, N. J. (R) 

*Pittsburgh Coke & Chemical, Pitts- 
burgh, Pa. (B, K, L, O 

*Reichhold Chemicals Inc., White 
Plains, N. Y. O) 

Richards pA Works, Div. ow Oil 
& Chemical Co., Jersey City, N. J. (N) 

*Rohm & Haas Co.. Phila., Pa. (M, O, U) 

*Rubber Corp. of America, B’klyn, N. Y. 
(B, F, L, O, U) 

Shell Oil Co., New York, N. Y. (U) 

Sherwin-Williams Co., The, Pigment, 
ae Chemical Div., New York, 
N.Y 

Smith Chemical & Color Co., Ine., 
Bklyn, N. Y. (P) 

—— > L. Sons, Inc., New York, 

Y. (U) 
Swift & Co, Hammond, Ind. (F, H, J, R, 


oe Products & Chemical Corp., 
Nashville, Tenn. (F, G) 

— Cc Chemical Corp., Trenton, N. J. 

United ae Industrial Chemicals Co., 
Div. National — Products Corp., 
New York, N. Y. (B, L, O) 

Velsicol Corp., Chicago, ill. (R, U) 

Virginia-Carolina Chemical Corp., Rich- 
mond, Va. (K 

wre Chemical Co., New York, N. Y. 

Warwick Chem. Co., Div. Sun oni 
ea Wood River Junction, R. I. (L, 


RADIOACTIVE ISOTOPES 
Tracerlab Inc., Boston, Mass. 


RESINS 
A.  Acrylate and Methacrylat 
B. Alkyd 7 
Cc. Allyl , 
D. Aniline-Formaldehyde 


848 Complete addresses of companies listed appear on pp. 929-950 


Cast Phenolic 
Coumarone-Indene 
Epoxy 
Fluorocarbons 
Furan 
Hydrocarbon (Petroleum) 
Hydrocarbon (Terpene) 
Ion Exchange 
Lignin 
Lignite 
Melamine-F ormaldehyde 
Nylon (Polyamide) 
Oil Soluble 
Phenolic 
Plywood Bonding and Lamina. 
ing 
Polyester 
Polyethylene (Polythene) 
Resorcinol-Aldehyde 
Silicone 
Sodium Carboxymethyl 
Styrene (Including Derivatives 
and Copolymers) 
Urea-F ormaldehyde 
. Varnish and Lacquer Making 
BB. Vinyl Acetate 
CC. Vinyl Alcohol 
DD. Vinyl Butyral 
EE. Vinyl Carbazole 
FF. Vinyl Chloride 
GG. Vinyl Chloride Acetate 
HH. Vinyl Formal 
Il. Vinyl Chloride-Vinylidene 
Chloride 
JJ. Vinylidene Chloride 
KK. Water Soluble 
LL. Miscellaneous 
MM. Glass Bonded Mica 
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*Acryvin Corp. of America, Brooklyn, 
N. Y. (A, T) 

Alkydol Labs, Inc., Cicero, Ill. (B, G, 0, 
AA) 


*xAmerican Cyanamid Co., New York, 
N. Y. (B, O, QO, T, Y, Z, AA) 

American Lucoflex, Inc., New York, 
N. Y. (FF) 

American- Moria Co., Seattle, Wash. 
(R, S, 

Armitage, } John L. & Co., Newark, N. J. 
aS , O, R, T, W, Y, Z, AA, BB, 

LL) 

Athen Mineral Products Co., The, Mertz- 
town, Pa. (I) 

Atlas Powder Co., Wilmington, Del. (T 
*Bakelite Co., A Div. of Union nine 
and Carbon Corp., New York, N. 

(G, H, O, R, S, T, U, Y, AA, BB, pb. 
FF, GG 
*Barrett Div. ., Allied Chemical & Dye 
Corp., New York, N. Y. (B, E, F, K, O, 
O, RS, T, W, Z, AA, FF, KK) 
Blum, Paul Co., Buffalo, N. ¥. (A, U) 
Booty Resineers, Inc., Newark, Shie (R, 


kBoeden Co., The, Chemical Div., New 
York, N. Y. (A, G G, R, S, V, Y, Z, BB) 
British Resin Products Ltd., London, 
England (A, B, D, E, F, G, I, J,.O, 9, 
R, 3, 7, V, Y, a AA, LL) 
Capac Plastics Inc., Capac, Mich. (P) 
— Inc., Vegetable Oil Div., Falk 
Quali ~ Products, Pittsburgh, Pa. (B, 
O, R, T, AA, LL) 
*Catalin Corp. of America, New York, 
N. Y. (O, R, S, Z 
*Celanese Corp. of America, Plastics 
Div. New York, N. Y. (T) 
Century Products Co., Detroit, Mich. (AA) 
ical Process Co., Redwood City, 
Calif. (L, T) 
re Corp., New York, N. Y. (FF) 
scibe Ge, Ine ew York, N. fi) G, I) 
Colton 4 Chemical La leveland, 
«Ohio B, nT » a BB. C 
Bin — 
— Co., Oinbeg Pe 
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re , Molding Pdts., Inc., New York, 
G, T) 

( oil Chemical Co., Inc., L. L. C., 
B, T, Y) 

D & Almy Chemical Co., Cam- 
Mass. (Y, BB) 

*] ‘ond Alkali Co., Cleveland, Ohio 

* Chemical Co., The, Midland, 
L, Y, FF, ll, JJ, LL) 

*Dow Corning Corp., Midland, Mich. 


Pont de Nemours, E. I. & Co., Inc., 


5 
i ectrochemicals Dep't., Wilmington, 
BB, CC) 
*du Pont de Nemours, E. IL. & Co., Inc., 
Explosives Dep’t., Wilmington, Del. 
4A, KK) 


*du Pont de Nemours, E. I. & Co., Inc., 


ATE Dep't., Wilmington, 
H, P, U) 
*Durez iu & yr aee Inc., N 
sawanda, N. Y. (E, QO, R, S) 

* Eastman we Products, Inc., 
Kingsport, Tenn. (KK) 

*Firestone Plastics Co., Pottstown, Pa. 
Y, AA, FF) 

France, Gone & — Inc., Kenil- 
vorth, J. (B, Q, 


WwW te de aven, N. Y. 
Los Angeles, Calif 


uchs, E a Co., 
ee Plastics, Inc., 
G,1 
General Electric Co., Chemical Div., 
Pittsfield, Mass. (B, R, S, T, W, AA) 
General Mills, Inc., Chemical Div., Kan- 
kakee, Ill. (P, AA) 
George, P. D. Co., St. Louis, Mo. (AA) 
*Glidden Co., The, Cleveland, Ohio (T) 
*Goodrich, B. F. Chemical ar Cleve- 
land, Ohio (A, Y, FF, I, LI 
*Harw - Standard Chemical Co.. Akron, 
Ohio F, J, K, R, S, T, Y, Z, BB, CC) 
Hercules y wit te Co., Wilmington, Del. 
B, R, T, X, Y, LL) 


Heresite ." Chemical Co., Manitowoc, 
Wis (Q, R, S, AA) 

aa og 7; ome Co., Niagara 
Falls, .(T) 


Bie hg yt REG Inc., Olean, 
Industries, Ltd., 


England 


*Imperial Chemical 
Plastics Div., Hertiontshive, 
PP. 8,3, U. 2 FF 

*Interchemical Corp., New York, N. Y. 
B, T, AA) 

*Irvington Varnish & Insulator Co., Irv- 
ington, N. J. (G, I, KK 

Jones-Dabney Co., Newark, N. J. (B, G) 

*Kellogg, M. W. Co., The, Jersey City, 
N. J. (H) 

Kenrich Corp., Maspeth, N. Y. (J, Q) 

*Koppers Co., 2% a Div., Pitts- 
burgh, Pa. (R, 


Lebec Chemical ‘etl » iramount, Calif. 
KK) 


A,R 
* Loven eee of Calif., Newhall, 
Calif. (D, E, R, S, V) 
* Marblette Corp., r. I. C., N. Y. (G, R) 


Marbon Corp., Gary. Ind. (Y) 

*Marco Products Dep't., Celanese Corp. 
of America, Newark, N. J. (T) 

Merix Chemical Co., Chicago, Ill. (KK) 

Mesa es Co., Los Angeles, Calif. 
Cc 

Midwestern Color Works, Minneapolis, 
Minn. (B, T) 

Minnesota Mining & Mfg. Co., St. Paul, 
Minn. (G, H) 

*Monsanto Chemical Co., St. Louis, Mo. 
O, R, 8, U, V, Y, Z. AA, DD, FF, GG, 
HH, KK, LL) 

*Monsanto Chemical Co., ima Div., 
Springfield Mass. (O, R, S, U, V, Y, Z, 
CC, DD, FF, HH, KK) 

Morton- Withers Chemical Co., Greens- 
boro, N. C. (T 

a H. & Co., Inc., New York, 

. (A, P, U) 
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*Mycalex Corp. of America, Clifton, 
N. J. (MM) 

Narmco oo & Coating, Costa Mesa, 
Calif. 

National c aie Co., Chicago, Ill. (R 

National Starch Products Inc., New 
York, N. Y. (G, BB, CC, GG) 

* Naugatuck Chemical, Div. of the U. S. 

= Co., Naugatuck, Conn. (B, T, 

| a 


Neville Chemica Co., Pittsburgh, Pa. (F, 
} e P 

New York ‘Qulaine & Chemical Works, 
Inc., The, New York, N. Y. (E 

Nopco Chemical Co., Harrison, N. J. (B) 

*QOhio-Apex Div., F. M. C., Nitro, W. Va. 
(T) 

Onyx a & Resins, Inc., New York, N. Y. 
(B, R, 

Oppenheimer Corp., Buffalo, N. Y. (P, 

ouktin, C. J. Co., New York, N. Y. (B, 
C 


, AA) 

Paisley Pdts., Chicago, Ill. (S, KK) 

Pan American Chemicals Div., Pan 
American Refining Corp., New York, 

. Y. (J, AA) 
Parsons & Whittemore, Inc., New York, 
Y. (2 

Pa. Industrial Gane Corp., Clairton, 
Pa, (F, 

—. ors al Mfg. Co., 
I 

Pioneer Latex & Chemical Co., & its 
affiliate ‘win Industries, Inc., Mid- 
dlesex, N. J..( 

*Plaskon, Barrett Div., Allied Chemical 
& Dye Corp., New York, N. Y. (B, O, 
R, 8, T, Z, AA, KK, LL) 

Plastic Glass Corp., Newark, N. J. (A) 

*Plastics 1 eat Co., Sheboygan, 


Maywood, 


Wis. (R, 

Poly Rody a Valley, Calif. (E, R, Z, 
KK) 

Polymer Industries Inc., Springdale, 
Conn. (KK, LL) 

*Reichhold yee Inc., White 
Plains, N. Y. (B, K, O, R, S, T, V, Z, 
AA, BB, KK) 


Reilly Tar and Chemical Corp., Newark, 
N. J. (R) 

Rexton Finishes, Inc., Irvington, N. J. 
(AA) 


*Rezolin, Inc., Los Angeles, Calif. (E, ¢ 


R) 

Richards Chemical Works, Div. of 
Onyx Oil & Chemical Co., Jersey City, 
N. J. (W) 


*Rohm & Haas Co., Phila., Pa. (A, B, L 
O, Q, R, T, Z, AA) 

Schenectady Varnish Co., Inc., Schenec- 
tady, N. Y. (K, O, R, S, T, V, AA, KK) 

Shawinigan Products Corp., New York, 
N. Y. (CC, HH, KK) 

Shawinigan Resins Corp., Springfield, 
Mass. (BB, CC, DD, HH, KK) 

Shell aries Corp.. New York, N. Y. 
(C, G, 

Sherwin- a Co. The, Pigment, 
Color & Chemical Div., New York, 
N. Y. (AA) 

Societa Rhodiatoce S.p.A., 
(BB, CC) 

Styrene Products Limited, London, Eng- 
land (Y) 

*Sullivan Varnish Co., 
G, T) 

*Synvar Com, Wilmington, Del. (E, I, K, 
O, O. R. S, T, V, Z, AA, BB, KK} 

United States Industrial Chemicals Co., 
Div. National Distillers Products Corp., 
New York, N. Y. (B, R, T, Y, Z, AA) 

United States Plastic Products Corp., 
Metuchen, N. J. (A) 

United States Stoneware Co., 
Ohio (1) 

*Valite Corp., New Orleans, La. (R, S, 
KK, LL) 


Milan, Italy 


Chicago, Ill. (B, 


Akron, 


MATERIALS AND CHEMICALS 


eons bw ia ad ., Niagara Falls, 
I I,Q,R 

Velsicol C orp. C a Ill. (J, O, AA) 

*Wal- Mar Plastics Inc. ., Torrance, Calif. 


(E, G) 

* Warwick Chem. Co., Div. Sun Chemical 
Corp., Wood River Junction, R. 1. (B, 
Z, KK) 


*xWatertown Mfg. Co., Watertown, Conn. 


(R) 

Wilson Carbon Co., Inc., New York, 
N. Y. (AA) 

Witte, John H., Burlington, lowa (B) 


Wyandotte Chemicals Corp., Wyandotte, 
Mich 


RODS AND TUBES 


(Manufacturers Maintaining Some Stock) 
(For custom extruding see Custom Ex- 
truders) 
laminated rods and 
Laminators) 


A. Acrylate and Methacrylate 
B. Allyl 

C. Casein 

D. Cast Phenolic 

1. Cellulose Acetate 
Cellulose Acetate Butyrate 
». Cellulose Nitrate 

H. Cellulose Propionate 


(For tubes, see 


O 


I. Ethyl Cellulose 

J. Fluerocarbons (Halogenated Ethy- 
lenes) 

K. Nylon (Polyamide) 

L. Polyester Resins, Cast 


M. Polyethylene (Polythene) 
Polystyrene 

0. Polyvinyl Alcohol 

P. Polyvinyl Butyral 
Polyvinyl Chloride 
Polyvinyl Chloride Acetate 
Polyvinyl Formal 
Polyvinylidene Chloride 
Silicones 

Styrene Copolymers 


r Glass Bonded Mica 


Z 


4<cnYRS 


*Acryvin Corp. of America, Brooklyn, 
N. Y. (A, L) 

Allied Resinous Products, Inc., Conneaut, 
Ohio (M, V) 

Alpha Plastics Inc., West Orange, N. J. 
(Q) 

*American Agile Corp., Maple Hgts., 
Ohio (M, Q) 


American Extruded Pdts., Los Angeles, 


Calif (OQ) 
Pe A. Hard Rubber Co., New York, 
N. Y. (M, Q, T) 
camaienh Lucoflex, Inc., New York, 


American Phenolic Corp., Chicago, Ill. 
(L, M) 

*American Plastics Corp., Bainbridge, 
N. Y. (C) 

American Viscose Corp., Phila, Pa. (G) 

*Anchor Plastics Co., Inc. io Ea 2 © 
(A, E, F, H, 1, M, N, V) 

Atlas Mineral Products Co., The, Mertz- 
town, Pa. (J, L, M. N, O, V) 

*Auburn Button Works, Inc., 
N. Y. (A, E, F, N, QO) 

B. X. Plastics, Ltd., London, England (C, 
E.G, N,Q. R) 

*Bolta Pdts., Div. General Tire & Rubber 
Co., Lawrence, Mass. (Q, va 

Cc = Optics Corp., Riverside, Conn. (A, 


Auburn, 


» V) 
Cellupiastic Corp., Newark, N. J. (E, F, 


Chaser Packaging Products Corp., 
Yonkers, N. Y. (M) 

Clopay Corp., Cincinnati, Ohio (E, F, I, 
1, N, P, V) 

Colorite Plastics of N. J., Inc., Paterson, 
N. J. (E, F,L. M, N.O.R, V) 

*Commercial Plastics & Supply Cop., 
New York, N. Y. (A, J, K, 
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MATERIALS AND CHEMICALS 


*Continental-Diamond Fibre Co., New- 
ark, Del. (U) 
*Contour Extrusion Co., Mamaroneck, 
N. Y. (M) 
ae a Plastics Co., Arlington, 
N. J. (A, E, F, G, I, M, N, V) 
*Detroit Macoid Corp., Detroit, Mich. 


(A, F) 

Dewey & Almy Chemical Co., Cam- 
bridge, Mass. (T) 

Durethene Corp., Chicago, Ill. (M) 

Eiler Equipment Co., Minneapolis, Minn. 


(J, K) 

Erie Iron & Supply Corp., Erie, Pa. (A, E, 
F, M, N, K) 

E rinoid Ltd., G louceste rshire, England 


E, M, N - 
kixiraded Plastics, Inc., Norwalk, Conn. 
(F 
Extruders, Inc., Hawthorne, Calif. (M, Q) 
Franklin Fibre-Lamitex Corp., Wilming- 
ton, Del. (K) 
Garrison Co., The, Kenilworth, N. J. (J, 


K, M, 
a naa Plastics Corp., Marion, Ind. (F, 


Genesee : oe Inc., Auburn, N. Y. 
(M, Q, R 

kCSeriang Pdts.. Inc., 8 N. J. (A, 
E, F, I, K, M, N,Q, R, 

*Glastic Corp., ‘Cle hy Ohio (L) 

*H&R Industries, Nazareth, Pa. (A, I, 
J, M,N, Q, V) 

Harwid Co., The, Cambridge, Mass. (M) 

—— Powder Co., Wilmington, Del. 

E, G, 1) 

Hémalise Corp., The, Wilmington, Del. 

B 


(B, L) 
Hydrawlik Co., Roselle, N. J. (E, F, 1, M, 
)) 

*Imperial Chemical Industries, Ltd., 
Plastics Div., Hertfordshire, England 
(A, M) 

*Irvington Varnish & Insulator Co., Irv- 
ington, N. J. (M, O, R, U) 

‘a a a Kensington, Conn. 

N,Q, V 

mm. &, Pd ol 2 Div. of Kaye-Tex 
Mfg. Corp., New York, N. Y. (P, V) 

Lacrinoid Pdts. Ltd., Essex, England (Q) 

Lavorazione Materie Plastiche, Torino, 
Italy (E, M, N, Q) 

> Walter Chemical Corp., New York, 

a) 


) 
kMarbieste Corp., L. I. C., N. Y. (D) 
Mayon Plastics, Minneapolis, —. _(Q) 
Mica Insulator Co., Schenectady, N. Y. 
(D, K, U) 
*Mycalex Corp. of America, Clifton, 
N. J. (W) 
— Corp., Woodbridge, N. J. (E, 


Nebraska Plastics, Inc., Cozad, Neb. (EF, 


#Nixon eaieatien Works, Nixon, N. J. 
(E, 
Pirelli Avienda Monza, Monza, Italy (M, 


Plastic Glass Corp., Newark, N. J. ( 
Plastics by Chapman, Berkeley, Calf YA) 
— 1 ee W. Hartford, Conn. (A, J, M, 


Plingee Mfg. Corp., B’klyn, N. Y. (M) 

Poly-Cyclo Pdts. Co., ‘Cleveland, Ohio 
(E, F, M, Q, R) 

fdoaie Corp. of Penna., The, Reading, 
Pa. (J, K, V) 

Reliance Plastic & Chemical, Paterson, 
N. J. (A, E, F, I, M, N, QO, R, V) 

Resin Industries, Inc., Santa Barbara, 
Calif. (M, QO) 

Resistoflex Corp., Belleville, x. J; J, Q) 

Rex Plastics Co., Buffalo, N. (L) 

*St. Regis Paper . 0., oh AY Div., New 
York, N. Y. (K, U) 

*Schwab & Fosnk Inc., Pe. Mich. (A, 
E, F, 1, K, M,N.Q, 


W Indicates Advertiser. 


*Scranton Plastic Laminating Corp., 
Scranton, Pa. (M, Q) 

Shoe Form Co., Auburn, N. Y. (E, F) 

Societa Italiana Della Celluloide, Varese, 
Italy (E, G, M, N, Q, R) 

*Southern Plastics Co., NK; §. C. 
(A, E, FI, K M,N, P,Q. BV 

PAs Plastics Co., L. e 4 cn E, 
S) 

*Synthane Corp., Oaks, Pa. (U) 

*Taylor Fibre Co., Norristown, Pa. (U) 

Tell Plastics Corp., Orange, N. J. (E) 

OE Processes, Inc., Stirling, 
N. J. ( 

Triangle re & Cable Co., Inc., New 
Brunswick, N. J. (F, M, Q, Vv) 

*United States Gasket Co., Camden, 
N. J. J, K) 

United States Stoneware Co., Akron, 
Ohio (Q, R, T) 

*Waljohn Plastics -. = | N. Y. 
(E, F, 1, N, O, P, Q, T) 

White, S. S. Dental Mig. Co., Plastics 
Div., New York, N. Y. (K) 

*Yardley Plastics’ Co., Columbus, Ohio 
(A, E, F, I, M, N, @) 


RUBBER, SYNTHETIC 


A. Butadiene-styrene 

B. Butadiene-acrylonitrile 

C. Chloroprene 

D. Polyisobutylene 

E. Polysulfide 

F. Silicone 

G. Chlorosulfonated polyethylene 
H. Miscellaneous 


Adhesive Products Corp., New York, 
N. Y. (C) 
*American Anode, Inc., Akron, Ohio (A, 


) 

American Hard Rubber Co., New York, 
N. Y. (A, H) 

*American Polymer Co., of the Chemical 
Div. of The Borden Co., Peabody, 
Mass. (A, B) 

*Bolta Pdts., Div. General Tire & Rubber 
Co., Lawrence, Mass. (A, B) 

*Borden Co., The, Chemical Div., New 
York, N. Y. (A) 

Dewey & Almy Chemical Co., Cam- 
bridge, Mass. (A, B) 

*Dow Corning Corp., Midland, Mich. (F) 

*du Pont de Nemours, E. I. & Co., Inc., 
Rubber Chemicals Div., Wilmington, 
Del. (C, G) 

*Enjay Co., Inc., New York, N. Y. (D) 

*Firestone Plastics Co., Pottstown, Pa. 
(A, B) 

General Electric Co., Chemical Div., 
Pittsfield, Mass. (F 

*Goodrich, B. F. Chemical Co., Cleve- 
land, Ohio (A, B, G) 

*H & R Industries, Nazareth, Pa. (A, B) 

Hercules Powder Co., Wilmington, Del. 
(A) 

Heresite & Chemical Co., Manitowoc, 
Wis. (B) 

* Irvington Mews & Insulator Co., Ir- 

a. N. 

— moat, hie Co., Inc., New York, 
N. Y. (A 

* Naugatuck Chemical, Div. of the U. S. 
Rubber Co., Naugatuck, Conn. (A, B) 

Oronite Chemical Co., San Francisco, 

Calif. (D) 
*Richardson Co., Melrose Park, Ill. (F) 
Thiokol Chemical Corp., Trenton, N. J. 


(E) 
a States Rubber Co., Chicago, III. 
B, 


RUBBERLIKE PLASTICS 
(Elastomers) 


American Hard Rubber Co., New York, 
N. Y. 


850 Complete addresses of companies listed appear on pp. 929-950 





Axel Plastics Research Labs., New York 


N, 3 

*du Pont de Nemours, E. I. & Co., Inc. 
> ad Chemicals Div., Wilmington, 
De 

Elastomer Chemical Corp., Newark, N, J. 

Energized Materials Corp., Chicago, jl 

* Firestone Plastics Co., Pottstown | Pa. 

*Goodrich, B. F. Chemical Co.., ‘Cleve. 
land, Ohio 

Hercules Powder Co., Wilmington, Del 

*Irvington Varnish & Insu ator Co., Ir. 
vington, N. 

* Naugatuck C emical, Div. of the U. §, 
Rubber Co., Naugatuck, Conn. 

New Plastic Corp., Los Angeles, Calif. 

Thermoplastic Processes, Stirling, N. | 


SHEETS, RIGID 


(For laminated sheets, see Laminates 
and Laminators) 
(For low pressure sheets, see Reinforced 


Plastics) 
A. Acrylate and Methacrylate 
B. Ailyl 
C. Casein 
D. Cast Phenolic 


Cellulose Acetate 

Cellulose Acetate Butyrate 

Cellulose Nitrate 

Cellulose Propionate 

Ethyl Cellulose 

Fluorocarbons (Halogenated Ethy|. 

enes) 

Nylon (Polyamide) 

Polyester Resins, Cast 

Polyethylene (Polythene) 

Polystyrene 

Polyvinyl Alcohol 

Polyvinyl Butyral 

Polyvinyl Chloride 

Polyvinyl Chloride Acetate 

Polyvinyl Formal 

Polyvinylidene Chloride 

Silicones 

Styrene Copolymers 

. Glass Bonded Mica 

Acadia Synthetic Products Div., West- 
ern Felt Works, Chicago, Ill. (E, F, K, 
M, N, U) 

*Acryvin Corp. of America, Brooklyn, 

“ss L 


ASSAY RONOZERR Semon: 


N. Y. (A, 
Allied Resinous Products, Inc., Conneaut, 
Ohio (F, M, N, Q, V) 
* American Agile Corp., Maple Hgts., 
Ohio (M, Q) 
American Lucoflex, Inc., New York, 
N. Y. (Q) 

American Phenolic Corp., Chicago, Ill. 
(M, N) 

RH Plastics Corp., Bainbridge, 


(C) 
PP et Mineral sae Co., The, Mertz- 


town, Pa. (J, L, M, N, QO. Vv 
*xAuburn Button’ Works, Inc., Auburn, 
N. Y. (F, N. 


B. X. Plastics, Ltd., London, England (C, 
E, G,1, M,N, @Q 

* Bakelite Co., A Div. of Union Carbide 
and Carbon’ Corp., New York, N. Y. (R) 

*Bamberger, A. Corp., aR N. Y. (A 

Blum, Paul Co., Buffalo, N Y. (A, E, G) 

*Bolta Pdts., Div. General Tire & Rubber 
Co., Lawrence, Mass. (Q, V) 

*Cam; Division, Chica pated 
Products Corp., Chicago, Il. ( 

Capac Plastics, Inc., Capac Muh 
Cast Optics Corp., *Riversi le, Conn. 4" 
B, L, N,V j 
*Celanese Corp. of America, Plastics 

Div., New York, N. Y. (E, M) 
Clopay Corp., Cincinnati, Ohio (0) 
Columbus Coated Fabrics Corp., Colum- 

bus, Ohio (0; R) 
*Commercial Plastics & 

New York, N. Y. (A, J, K, M, N) 
*Continental-Diamond Fite Co., New- 

ark, Del. (U) 


Supply Corp., 


*D ( 


*du Pon 
Polye 

] (] 
Eiler Eq 
K) 

Erin vid 
E, 
*xCenera 
M, V) 


*( ering 
F,1,! 
*xGilmar 


Glassolo 
N. J. 
xGlastic 
cH &R 
Harwid 
Hercule 
Del. ( 
Homalit 
B, L 
xImper 
Plasti 
(A, ¢ 
Kaye-T' 
ville, 
Kaykor 
Tex | 
Q, V 
Lavora 
Italy 
Leathe 
Lee, V 
N. Y 
Magic 
QO, F 
*Marb 
Mica | 
D,. 
*Midv 
Hei: 
*Mon: 
(E, 

* Mon: 
Spri 
*Mue 








| caecene Co., Mamaroneck, 


*( WA 
x] . Joseph Plastics Co., Arlington, 
F, G, I, M, N, V 
*] F; bn dt Co., The, Midland, 
(I, V) 
* ont de Nemours, E. I. & Co., Inc., 
chemicals Dep’t., Wilmington, 
E, G) 
Eiler Equipment Co., Minneapolis, Minn. 
A 
| d Ltd., Gloucestershire, England 


E, M, N, Q. 
x( -— Plastics Corp., Marion, Ind. (F 


7 


ering Pdts., Inc., Kenilworth, N. J. (E, 
K, M, 


> 


*Gilman Bros. Co., The, Gilman, Conn. 


~ 


la soleil Corp. of America, Clifton, 
N. J 

*Glastic oe Cleveland, Ohio (L) 

*H & R Industries, Nazareth, Pa. (M, V) 
Harwid Co., The, Cambridge, Mass. (M) 
-<_ Lee Co., Wilmington, 

Del E, G, 1) 
a ie fm The, Wilmington, Del. 


B, L) 

xImperial Chemical Industries, Ltd. 
Plastics Div., Hertfordshire, England 
1, O 

Kaye-Tex Manufacturing Corp., Yard- 
ville, N. J. (M, QO, V) 

Kaykor Industries, Inc., Div. of Kaye- 
ree Mfg. Corp., New York, N. Y. (M, 


Lavorazione Materie Plastiche, Torino, 

Italy (Q) 

Leathertone Inc., Boston, Mass. (A) 

Lee, Walter Chemical Corp., New York, 
N. Y. (J) 

Magic Chemical Co., 
Q, R, V 

*Marblette Cesp., L.. I. C., N. Y. (D) 

Mica Insulator Co., Schenectady, N. Y. 
D, K, U) 

* Midwest Plastic ga >. “ Chicago, 
Heights, Ill. (E, F, I, M, N, V) 

7 oC eed Co., St. Louis, Mo. 

M, P, O, R) 

FP Se. anto Chemical Co., Plastics Div., 
Springfield, Mass. (G, P, Q) 

*Muehlstein, H. & Co., Inc., New York, 


Brockton, Mass. (L, 


N. Y. (A, E, F, H, 1, K, M.N, O,P, 0. 

R, T, U, V) 

eae Corp. of America, Clifton, 
(W) 


* Nixon Nitration Works, Nixon, N. J. (E, 

F, G, I, N, Q, R) 

Oggeuhelnee Corp., Buffalo, N. Y. (A, G) 
Palmer-Scott & Co., Inc., New Bedford, 
Mass. (L) 

~~ Leasinates, Inc., New York, N. Y. (Q, 

} 
—s Azienda Monza, Monza, Italy (M, 


Plastic Glass Corp., Newark, N. J. (A) 
ee W. Hartford, Conn. (A, J, 
Plicose Mfg. Corp., B’klyn, N. Y. (M) 
— re Pdts. Co., Cleveland, Ohio 
ne Corp. of Penna., The, Reading, 
(J, K, V) 
Prism Corp., New York, re ’. (E, F, G, 
H, I, L, M,N, O, P, 0, R ,T) 
Resistoflex Corp., Belleville, N. J. (J, O) 
Respro Inc., Cranston, R. I. (OQ, R) 
*Rohm & Haas Co., Phila, Pa. (A) 
Rowland Products, Inc., Kensington, 
Conn. (G) 
*St. Regis Paper Co., Panelyte Div., 
York, N. Y. (K, U) 


New 


* Scranton Plastic paatasting Corp., 


Scranton, Pa. (E, F, M, QO, R 


Shoe Form Co., Inc., Auburn, 'N. Y. (E, 


F) 
Societa Italiana Pm Celluloide, Varese 
Italy (E, G, M, N, Q, R) 


* Indicates Advertiser. 





*Southern Plastics Co., Mee 71 6.:C. 
(A, E, F,1, K, M, N, P,Q, R 

Standard Eyroxoloid Corp., jt 
Mass. 

Sussex Scie Co., L. I. C., N. Y. (R) 

*Synthane Corp., Oaks, Pa. (U) 

*Taylor Fibre Co. ba sD ody Pa. (U) 

*United States Gasket Co., Camden, 
N. J. (J) 

United States Plastic Products Corp., 
Metuchen, N. J. (A) 

— States Rubber Co., Chicago, 

. (V) 


SHELLAC 


*Harwick Standard Chemical Co., Akron, 
Ohio 

Hercules Powder Co., Wilmington, Del. 

Zinsser & Co., Inc., New York, N. Y. 


SOLVENTS 


A. Alcohols 
B. Amines 
C. Esters 
). Ethers 
E. Furans 
Glycols 
G. Halogenated Compounds 
1. Hydrocarbons 
I Ketones 
J. Nitriles 
K. Nitrohydrocarbons 
L. Sulfur Compounds 
M. Miscellaneous 


* Allied Chemical & Dye Corp., Nitrogen 
Div., New York, N. Y. (A, 

American British om, Supply, Inc., 
New York, N. Y. (A, C 

* American Cyanamid’ yd " Organic 
Chem. Div., New York, N. Y. (B, H, K) 

American Mineral Spirits Co., New York, 
N. Y. (H 

* Archer-Daniels-Midland Co., Chemical 
Products Div., Cleveland, Ohio (A, C) 

*Barrett Div., Allied Chemical & Dye 
Corp., New York, N. Y. (C, F, H, 1) 

*Cabot, Godfrey L., Inc., Boston, Mass. 
(H, M) 

*Carbide & Carbon Chemicals Co., Div. 
of Union Carbide & Carbon Corp., 
New York, N. Y. (A, B, C, D, E, F, G, 
H, I, J, L, M) 

*Celanese Corp. of wre Chemical 
Div., New York, N. Y. (A, F, I) 
*Columbia Chem. Div., Bittsborgh Plate 

Glass Co., Pittsburgh, Pa. (G) 

Commercial Solvents Corp., New York, 
N. Y. (A, B, C, I, K, M) 

*Diamond Alkali Co., Cleveland, Ohio 
(G) 

*Dow Chemical Co., The, Midland, 
Mich. (B, F, G, L) 

*xdu Pont de Nemours, E. I. & Co., Inc., 
Dyes & Chemicals Div., Wilmington, 
Del. (A, F, J) 

*du Pont de Nemours, E. I. & Co., Inc., 
Electrochemicals Dep’t., Wilmington, 
Del. (E, G) 

*du Pont de Nemours, E. I. & Co., Inc., 


Polychemicals Dep’t., Wilmington, 
Del. (A) 
*Eastman Chemical Products, Inc., 


Kingsport, Tenn. (A, C, I) 
*Enjay Co., Inc., New York, N. Y. (A, C, 


D, I) 
*Esso Standard Oil Co., New York, N. Y. 


(H) 

Farrington Texol Corp., Walpole, Mass. 
(M) 

General Mills, Inc., Chemical Div., Kan- 
kakee, Ill. (B, J) 

Gulf Oil Corp., Pittsburgh, Pa. (A, H) 

*Harwick Standard Chemical Co., Akron, 
Ohio (A, F, H, I) 


MATERIALS AND CHEMICALS 


ioe Powder Co., Wilmington, 
Del. ( 

sthendse ' Clini Corp., New York, 
N. Y. (G, M) 

tHommel, O. Co., The, Pittsburgh, Pa. 
(A, H, 1) 


*Hooker Electrochemical Co., Niagara 
Falls, N. Y. (G) 

Jefferson Chemical Co., Inc., New York, 
N. Y. (B, D, F, G) 

Kay Fries Chemicals, Inc., New York, 
N. Y. (A, C, 1, J) 

Kenrich Corp., Maspeth, N i. Y. (H) 

*Koppers Co., Inc., Pittsburgh, Pa. (H) 

Midwestern Color Works, Minneapolis, 
Minn. (A, F) 

* Monsanto Chemical Co., St. Louis, Mo. 


(C, G) 

* Naugatuck Chemical, Div. of the U. S. 
Rubber Co., Naugatuck, Conn. (L) 
Neville Chemical Co., Pittsburgh, Pa. (H) 
New York Quinine & Chemical Works, 
Inc., The, New York, N. Y. (C, G, L) 
Oronite cm, Co., San Francisco, 

Calif. 

Pen dA Chemicals Div., New York, 
N. Y. (H) 

Pa. Industrial Chemical Corp., Clairton, 
Pa. (H) 

Penola Oil Co., 

Phillips Petroleum Co., 
Oki: - He. (H) 

Pierce & Con Inc., Buffalo, N. Y. (M) 

*Pittsburgh Coke ec hemical, Pitts- 
burgh, Pa. (H) 

sh er Industries, Inc., Phila., 


Detroit, Mich. (H) 
Bartlesville, 


Pa. (A, 


Sharples Chemicals, Inc., Phila., Pa. (A, 
B, G, H) 

Shell @ ‘hemical Corp., New York, N. Y. 
(A, D, F, 

— Se S.p.A., Milan, Italy 

Swsths & Co., Hammond, Ind, (C, M) 

Tennessee Products & Chemical Corp., 
Nashville, Tenn. (A, C, D, G, J) 

United Chromium, Inc., New York, N. Y. 
(A, H, I) 

United States Industrial Chemicals Co., 
Div. National Distillers Products Corp., 
New York, N. Y. (A, C, D, I) 

Velsicol Corp., Chicago, ill. (H) 

Wyandotte Chemicals Corp., Wyandotte, 
Mich. (G) 


STABILIZERS 


Advance Solvents & Chemical Corp., 
New York, N. Y. 

Alframine Corp., Los Angeles, Calif. 

*Argus Chemical Labs., Brooklyn, N. Y. 

Armour Chemical Div., Chicago, Ill. 

Baker Castor Oil Co., New York, N. Y. 

*Carbide & Carbon Chemicals Co., Div. 
of Union or & Carbon Corp.., 
New York, N. 

Deecy Products mS Cambridge, Mass. 

Eagle-Picher Co., Cincinnati, Ohio 

Emulsol Corp., The, Chicago, Ill. 

*Ferro Chemical Corp., Bedford, Ohio 

*Harshaw Chemical Co., The, Cleveland, 
Ohio 

*Harwick Standard Chemical Co., 
Ohio 

*Heyden Chemical Corp., New York, 
N. Y 


Akron, 


*Metal & Thermit Corp., New York, 


Midwestern Color Works, Minneapolis, 
Minn. 

National Lead Co., New York, N. Y. 
*Nuodex Pdts. Co., Inc., Elizabeth, N. J. 
Paisley Pdts., Inc., Chicago, Ill. 
Superior Materials, Inc., New York, N. Y. 
Vanderbilt, R. T. Co., New York, N. Y. 
*Witco Chemical Co., New York, N. Y. 
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MATERIALS AND CHEMICALS 


VARNISHES, INSULATING, 
LAMINATING 


(See also Coatings) 


Armitage, John L. & oo, Newark, N. J. 

Atlas Coatings Corp., L. L C.. a 

*Barrett Div., Allied Chemical . Dye 
Corp., New York, N. 

Bensing Bros. & Deeney . a Co., Phila- 
delphia, Pa. 

British Resin Products Ltd., London, 
England 

Capac Plastics Inc., Capac, Mich. 

*Dow Corning Corp., Midland, Mich. 

General Electric Co., Chemical Div., 
Pittsfield, Mass. 

General Mills, Inc., Chemical Div., Kan- 


akee, 
*Glidden Co., The, Cleveland, Ohio 
Heresite & Chemical Co., Manitowoc, 


Wis. 
*Interchemical Corp., New York, N. Y. 
*Irvington Varnish & Insulator Co., Ir- 
vington, N. J. 
Jones-Dabney Co., Newark, N. J. 
Lebec Chemical Corp., Paramount, Calif. 
— Corp., The, Long Island City, 


eldiainianeis Color Works, Minneapolis, 
Minn. 

*Monsanto Chemical Co., St. Louis, Mo. 

*Reichhold Chemicals, Inc., White 
Plains, N. Y. 

Sherwin-Williams Co., The, Pigment, 
—e & Chemical Div., New York, 
N 


Standard-Toch Chemicals, Inc., 
Island, N. Y. 

Thompson & Co., Oakmont, Pa. 

Wilross Products Co., Hawthorne, N. J. 


Staten 


VULCANIZING AGENTS 


i Standard Chemical Co., Akron, 

Ohio 

* Naugatuck Chemical, Div. of the U. S. 
Rubber Co., Naugatuck, Conn. 

Thiokol Chemical Corp., Trenton, N. I 


j. 


WETTING AGENTS 
*American Cyanamid Co., New York, 
N. Y 


Armour Chemical Div., Chicago, Ill. 

*Carbide & Carbon Chemicals Co., A 
Div. of Union Carbide & Carbon 
Corp., New York, N. Y 

Claremont . Pigment \ Corp., 
B’klyn, N. Y. 

*du Pont ie Nemours, E. I. & Co., Inc., 
Dyes & Chemicals Div., Wilmington, 


De 
Emulsol Corp., The, Chicago, IIl. 
*General Dyestuff Corp., Antara Chem. 
Div., New York, N. Y 
General M Mills, Inc., Chemical Div., Kan- 
akee, Ill. 
Glyco A Co., Inc., B’klyn, N. Y. 
= Chemical Co., San Francisco, 
Calif, 





gag Standard Chemical Co., kro; 


Ohi 
Siluvenlien Powder Co., «om m, Del 
Kenrich Corp , Maspeth, N 
Kessler Chemical Co., Inc., * Phil Pa. 
Merix Chemical Co., ‘Chicago, I) 
Mitchell Rand Mfg. Co., New York, N. y 
*Monsanto Chemical Co., St. L: is, Mo 
Morton-Withers Chemical Co., 
boro, N. C. 
*National Aniline Div., ox Chemical 
& Dye Corp., New York, N 
Oronite Chemical Co., ban i ancisco 


Greens- 


Calif. 
Plastic Molders Supply Co., Fanwood, 
N. 


Polyp astex United, Inc., New York, N. y 
Richards Chemical Works, Div. of Onyx 
Oil & Chemical Co., Jersey City, N. J 
*Rohm & Haas Co., Phila. i 
*Solvay Process Div., Allied Chem. 4 
Dye Corp., New York, N. Y. 
Superior Materials, Inc., New York, N. | 
Swift & Co., Hammond, Ind. 
Synthetic Chemicals, Inc., Paterson, N. | 
Wy ~ gaa Chemicals Corp., Wyandotte 
Mich 


WOOD, RESIN-TREATED 


*Formica Co., The, Cincinnati, Ohio 

Haskelite Manufacturing Corp., Grand 
Rapids, Mich. 

*Koppers Co., Inc., Pittsburgh, Pa. 

— Island Millwork Co., Rock Island, 





MACHINERY 








BLOWERS, PORTABLE ELECTRIC 
(Dust, Dry Air, Etc.) 


Breuer Electric Mfg. Co., Chicago, IIl. 
Ideal Industries, Inc., Sycamore, Il 
Lamson Corp., Syracuse, N. Y. 

a Safety Appliances Co., Pittsburgh, 


Standard Electric Mfg. Co., W. Berlin, 
aWadtiedheuse Electric Corp., Pitts- 
burgh, Pa. 


COMPRESSORS, AIR 


American Air Compressor Corp., No. 
Bergen, N. J. 

American Brake Shoe Co., Kellogg Div.., 
Rochester, N. Y. 

Bellows Co., Akron, Ohio 

Binks Mfg. Co., Chicago, Ill. 

Brunner Mfg. Co., Utica, N. Y. 

Carrier Corp., Syracuse, N. Y. 

Delft Co., Chicago, IIl. 

DeVilbiss Co., Toledo, Ohio 

Lammert & Mann Co., Chica 0, Ee. 

Nash Eng. Co., S. Norwalk, 

Pennsylvania Pump & Camupesehes Co., 
Easton, Pa. 

Queer Compressor Co., Caters Ill. 
a Air Brake Co “Wilmerd- 
ing, 


CUTTERS, GUILLOTINE 
Alfa Machine Co., Inc., Milwaukee, Wis. 


* Teivates Advertiser. 


Barker-Davis Machine Co., Inc., Leom- 
inster, Mass. 

Dixon, T. H. & Co., Ltd., Letchworth, 
England 

Eichler & Co., G.m.b.H. in Ruhrstahl, 
Hattingen/Ruhr, Germany 

*Hobbs Mfg. Co., Worcester, Mass. 

Lawson, E. P. Co., Inc., New York, N. Y. 

*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N. 

* Niagara Machine & Tool Works, Buf- 
falo, N. Y. 

Spadone Machine Co., New York, N. Y. 

Wysong & Miles Co., Greensboro, N. C. 


MACHINES, ABRASIVE 
FORMING 


*American Steel Foundries, Elmes En- 
gineering Div., Cincinnati, Ohio 

Besly-Welles Corp. Beloit, Wis. 

* Engineering Labs., Pompton Lakes, 
N. 


*Pratt & Whitney, Div., Niles-Bement- 
Pond Co., W. Hartford, Conn. 
*Royal Master, Inc., Riverdale, N. J. 


MACHINES, AUTOMATIC 
SPRAY PAINTING 


Binks Mfg. Co., Chicago, Ill. 
*Conforming Matrix 5 ae Toledo, Ohio 
Delft Co., Chicago 

DeVilbiss Co., as Ohio 

*Finish Engineering Co., Inc., Erie, Pa. 
*Fiore William M., Inc., New York, N. Y. 
a & Associates, Grand Rapids, 

Mic 
T & M Machine & Tool Co., B’klyn, N. Y. 


852 Complete addresses of companies listed appear on pp. 929-950 


MACHINES, AUTOMATIC 
THERMOSETTING MOLDING 


*American Steel Foundries, Elmes Engi- 
neering Div., Cincinnati, Ohio 

Baker Bros., Inc., Toledo, Ohio 

Kux Machine Co., Chicago, Ill. 

*M & N Hydraulic Press Co., Clifton, N. | 

*Stokes, F. J. Machine Co., Phila., Pa. 

— Metal Products Co., Wabash, 
Ind. 


MACHINES, BEVELING 


DeWalt Inc., Lancaster, Pa. 
*Hermes Engravers, inc., New York, 


a % 
*Kramer, H. W. Co., Richmond Hill, 
*Lupoline Automatic Polishing Equip- 
ment Co ae oe, N. Y. 
*Nash, J , Milwaukee, Wis. 


*Royle, Tn & itien Paterson, N. J. 
*Standard Tool Co., Leominster, Mass. 


MACHINES, BLENDING 


* Abbe, Paul O. Inc., Little Falls, N. Y. 
*Bailey, R. N. & Co., Inc., New York, 
Y. 


N. 
a a Machinery Corp., Edgewater, 
Bullogk Smith Associates, New York, 
oda Arthur Co., Detroit, Mich 


rown , Inc., Los Angeles, 
Calif. 
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Da {. Co., Inc., Cincinnati, Ohio 
Fic & Co., G.m.b.H. in Ruhrstahl, 
vgen/Ruhr, Germany 
Fab Prodotti Termoplastici Carlo 
I etti, Varese-Masnago, Italy 
«I Birmingham Co., Inc., Ansonia, 
+( il Machine Co. of N. J., Newark, 
Ind il Process Engineers, Newark, 
Injection Molders Supply Co., Cleve- 
Ohio 
*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, , a 
Munson Mill Machinery Co., Utica, N. Y 
*North, H. W. Co., The, Erie, Pa. 
*Pulverizing Machinery Co., Summit, 
+ 
Rapids Machinery Co., Marion, Iowa 
Read Standard Corp., York, Pa. 
Ross. Charles & Son Co., B’klyn, N. Y 


*Safety Car Heating & Lighting Co., 
Entoleter” Div., Hamden, Conn. 

. Waldron & Co., Muncy, Pa 

Boston, Mass. 
Muncy, Pa. 


Sprout 
Sturtev ant Mill Co., 
Young Machinery Co., 


MACHINES, BLOW MOLDING 


Machine ates & Foundry Ltd., Net- 
stal, Switz 
Pirelli S.p. A., Milan, Italy 


MACHINES, BUFFING 


Acme Mfg. Co., Fernd: ale, Mich. 

Divine Bros Co., Utica, ; 

Hammond Machinery 
Kalamazoo, Mich. 

Haskins, R. G. Co., Chicago, Il. 

Hisey-Wolf Machine Co., The, Cincin- 
nati, Ohio 

*Lupoline Automatic ¢ Equip- 
ment Corp., Tuckahoe, N. 

Precise Products Corp., Ri AS Wis. 

Production Machine Co., Greenfield, 
Ma iss 

Schauer Mfg. Corp., Cincinnati, Ohio 

Stow Mfg. Co., Bingh: amton, N. Y. 

*Tumb-L-Matic, Inc., New York, N. Y. 

Udylite Corp., The, De stroit, Mich. 

Uni'ed Buff Products Corp.. Passaic, N. J 


Builders, Inc., 


MACHINES, CALENDERING 


*Adamson United Co., Akron, Ohio 

Albert, L. & Son, Trenton, N. ] 

*Bolling, Stewart Co., Inc., 
Ohio 

Clark-Aiken Co., The, Lee, Mass. 

Eichler & Co. G.m.b.H. in Ruhrstahl, 
Hattingen/Ruhr, Germany 
*Farrel-Birmingham Co., Inc., 

Conn 
Inta Roto Machine Co., Inc., Richmond, 


Cleveland, 


Ansonia, 


Va 
Litzler, C. A. Co., Inc., Govsiend, Ohio 
*North, H. W. Co., The, E Zrie, Pa. 
*Shaw, Francis & Co., Ltd., Manchester, 
England 
by & Wm. R. & Sons Corp., Trenton, 


a John Machine Corp., Paterson, 
\ 


MACHINES, COATING 


\'bert, L. & Son, Trenton, N. | 
Applied Engineering Assoc., B'klyn, N. Y. 


*Black-Clawson Co., Dilts Machine 
Works Div., Fulton, N. Y. 
B 7% 3 Smith Associates, New York, 


lark ‘htken Co., The, Lee, Mass. 
( ‘osoidated Vacuum Corp. Rochester 


%& Indicates Advertiser. 








DeVilbiss Co., Toledo, Ohio 

*Dilts Machine Works, Fulton, N. ) 

Dixon, T. H. & Co., Ltd., Letchworth 
England 

Dornbusch & Co., Krefeld, 

*Egan, Frank W. & Co., 
N 


Germany 


Bound Brook, 


Safety Car Heating & 
New Haven, Conn. 
Ansonia, 


*Entoleter Div.., 
Lighting Co., Inc., 

*Farrel-Birmingham Co., Inc., 
Conn 

Haas Laminator Corp., 

*Hartig Engine & Machine Co., 
N 


New York, N. Y 
Hillside, 
‘Industrial Ovens, Inc., Cleveland, Ohio 
Inta Roto Machine Co., Richmond, Va. 
Litzler, C. A. Co., Inc., Cleveland, Ohio 
*Shaw, Francis & Co., Ltd., Manchester, 
England 
T & M Machine & Too! Co., B’klyn, N. Y. 
Verduin, John Machine Corp., Paterson, 
N. J. 
*Waldron, John Corp., New Brunswick, 
N. J. 
* Wolverine Paper Converting Machinery 
Corp., Detroit, Mich 


MACHINES, COMPOUNDING 


* Aetna Standard Eng. Co., Warren, Ohio 


Albert, L. & Son, Trenton, N. ] 
Applied Engineering Assoc., B ‘klyn, N. Y. 
ee R. N. & Co., Inc., New York, 


N. 
Be sii & Piper Div., Pettibone Mulli- 


ken Corp., Chicago, ill 

*Bolling, Stewart & Co., Inc., Cleveland, 
Ohio 

Bramley Machinery Corp., Edgewater, 


*Egan, Frank W. & Co., Bound Brook 
N 


*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. 

*Hale & Kullgren, Inc., 

*Hartig Engine & Machine Co., 
N 


Akron, Ohio 
Hillside, 


eS 
* Lupoline 
ment Corp., 
* North, H. W. Co., 
*Shaw, Francis & Co., 
England 
*Smart & Brown, Ltd., 


Automatic Polishing Equip- 
Tuckahoe, N. Y. 

The, Erie, Pa. 

Ltd., Manchester, 


London, Eng- 


land 
*Standard Machinery Co., The, Mystic, 
Conn 
*Stokes, F. J. 
a Ww m. 


Machine Co., Phila., Pa 
R. & Sons Corp., Trenton, 
Norristown, 


aWelding Encineers, Inc., 


Pa. 
*Windsor, R. H. Ltd., South Chessing- 


ton, England 


MACHINES, COOLING 


* Mayer Refrigerating Engineers, Lincoln 
Park, N 


MACHINES, CUT-OFF 


* Aetna Standard Eng. Co., Warren, Ohio 
Alfa Machine Co., Inc., Milwaukee, Wis. 
American Instrument Co., Inc., Silver 
Spring, Md. 
Barker-Davis Machine 
inster, Mass. 
Campbell Machine Div., 


Co., Inc., Leom- 


American Chain 


& Cable Co., Inc., Bridgeport, Conn. 
Clark-Aiken Co., The, Lee, Mass. 
De Sanno, A. P. & Son, Inc., 
ville, Pa. 
DeWalt Inc., Lancaster, Pa. 
*Dilts 
DoAll Co., 


Phoenix- 


Machine Works, Fulton, N. Y 
The, Des Plaines, Ill. 








MACHINERY 





*Engineering Laboratories, Inc., Pomp 


ton Lakes, N. J 
ine Tool & Die Co., Inc. 


Garwood, 
J 
Fabrics Prodotti Termoplastici Carlo 
Pasque'ti, Varese-Masnago, Italy 
Hendrick Mfg. Corp., Marblehead, Mass. 
Hobbs Mfg. Co., Worcester, Mass 
*Lupoline Automatic Polishing Equip- 


ment Corp., Tuckahoe, N. Y. 
Oliver Machinery Co., Grand Rapids, 
Mich. 
Paterson 


*Progressive Machine Co., Inc., 
N. 


*Robbins Tool & Die Co., Elkhart, In - 
Ruf Machine Co., Inc., New York, N. 
a Machine Co., Inc., New Yosh: 

. 
pe RS F. J. Machine Co., Phila., Pa. 
*Windsor, R. H. Ltd., South Chessing- 
ton, England 
* Wolverine Paper Converting Machinery 
Corp., Detroit, Mich 


MACHINES, DEFLASHING 


American Wheelabrator & Equipment 
Corp., Mishawaka, Ind. 

Ketchpel Engineering Co., W. 
wood, N. 

*Lupoline 


Engle- 


Automatic Polishing Equip- 
ment Corp., Tuckahoe, N. Y. 

*Nash, J. M. Co., Milwaukee, Wis. 

—— Machine & Tool Works, Buf 
falo, N 

aNordh, iH. W. Co., The, Erie, Pa 

Schauer Mfg. Corp., Cincinnati, Ohio 

Siebert, Rudolph R. Co., Rochester, N. Y 

*Tumb-L-Matic, Inc., New York, N. Y 


MACHINES, DENSIFYING 


Beardsley & Piper Div., Pettibone Mulli- 
ken Corp., Chicago, IIl. 

— Smith Associates, 
N. 


aNesth, H. W. Co., The, Erie, Pa. 
Thropp, Wm. R. & Son Corp., Trenton, 
N. J. 


New York, 


MACHINES, DICING, CHOPPING 
AND CUTTING 


Abbe Engineering Co., New York, N. 

* Aetna Standard Eng. Co., Warren, Ohio 

Albert. L. & Son Tre nton, N. J. 

Alfa Machine Co., Inc. ., Milwaukee, Wis. 

Ball & Jewell, Inc., B’klyn, N. Y. 

Brenner, I. G. Co., Newark, Ohio 

*Cumberland Engineering Co., Inc., 
Providence, R. I. 

Excel Tool & Die Co., Inc. Garwood, 
N. J. 

*Hale & Kullgren, Inc., Akron, Ohio 

Hobbs Mfg. Co., Worcester, Mass. 


Miller, Franklin P. & Son, Inc., East 
Orange, N. J. 
Mitts & Merrill, Saginaw, Mich. 
*Modern Plastic Machinery Corp., Lodi 
Pennsylvania Crusher Co., W. Chester, 
Pa. 
New York, 


a Machine Co., Inc., 
Y. 


aie Waldron & Co., Muncy, Pa. 

T & M Machine & Tool Co., B’klyn, N. Y. 

*Taylor, Stiles & Co., Riegelsville. N. J. 

*Windsor, R. H. Ltd., South Chessing- 
ton, England 


MACHINES, DIPPING 


*American Anode Inc., Akron, Ohio 

% Apex Machine Co., C ollege Pt., N. Y. 
pgeped Engineering Assoc., B’kly n, N. Y. 
ark-Aiken Co., The, Lee, "Mass. 















MACHINERY 


* Industrial Ovens, Inc., Cleveland, Ohio 
Litzler, C. A. Co., Inc., Cleveland, Ohio 
Miskella Infra-Red Co., Cleveland, Ohio 
Youngstown Miller Corp., Norwalk, Ohio 


MACHINES, EXTRUDING 


* Aetna Standard Eng. Co., Warren, Ohio 

American Products Mfg. Co., Inc., New 
Orleans, La. 

*Barzantni International Corp., Chicago, 
Ill. 

*Black-Clawson Co., Dilts Machine 
Works Div., Fulton, N. ) 

Bullock-Smith Associates, New York, 
N.Y 


Cavagnaro, John J., Harrison, N. J 
*Egan, Frank W. & Co., Bound Brook, 


Eichler & Co. G.m.b.H. in Ruhrstahl, 
Hattingen/Ruhr, Germany 

Fabbrica Prodotti Termoplastici Carlo 
Pasquetti, Varese-Masnago, Italy 

*Farrel-Birmingham Co., Inc., Ansonia 


Conn. 
*Hale & Kullgren, Inc., Akron, Ohio 
*Hartig Engine & Machine Co., Hillside, 


* Industrial Ovens, Inc., Cleveland, Ohio 
Industrial Process Engineers, Newark, 


Inta Roto Machine Co., Inc., Richmond, 
V: 


a. 
Killion Tool & Mfg. Co., Verona, N. J. 
*Modern Plastic Machinery Corp., Lodi, 


* National Rubber Machinery Co., Akron, 
10 

*North, H. W. Co., The, Erie, Pa. 

*Projectile & ~~ gems Co., Ltd., 
London, Englan 

*Reifenhauser, A., Bez-Kohn, Germany 

*Royle, John & Sons, Paterson, N. J. 

*Shaw, Francis & Co., Ltd., Manchester, 
England 

Skyline Industries, Inc., Titusville, Pa. 

*Smart & Brown, Ltd., London, England 

*Standard Machinery Co., The, Mystic, 


Conn. 
*Stokes, F. P. Machine Co., Phila., Pa. 
*Welding Engineers, Inc., Norristown, 
Pz 


a. 
*Windsor, R. H. Ltd., South Chessing- 
ton, England 


MACHINES, FILM CUTTING 


*Adamson United Co., Akron, Ohio 

Alfa Machine Co., Inc., Mliwaukee, Wis. 

Clark-Aiken Co., The, Lee, Mass. 

Cleveland Lathe & Machine Co., Cleve- 
land, Ohio 

*Dilts Machine Works. fulton, N. Y. 

Dixon, T. H. & Co., Ltd.. Letchworth, 
England 

Eastman Machine Co., Buffalo, N. Y. 

— Frank W. & Co., Bound Book, 


ys 
Maimin, H. Co., Inc., New York, N. Y. 
Miller, Franklin P. & Son, Inc., East 
Orange, N. J. 
— Plastic Machinery Corp., Lodi, 


% ¢ 
*Progressive Machine Co., Inc., Pater- 


son N, J. 
Ruf Machine Co., Inc., New York, N. Y. 
Spadone Machine Co., New York, N. Y. 
Swan Machine Co., New York, N. Y. 
T & M Machine & Tool Co., B’klyn, N. Y. 


MACHINES, FRAZING 


*Lupoline Automatic Polishing Equip- 
ment .» Tuckahoe, N. Y. 

*Standard Tool Co., Leominster, Mass. 
= hadietios Advertiser. 


MACHINES, GRANULATING 


* Abbe, Paul O. Inc., Little Falls, N. J. 
*Alsteele Eng. Works, Inc., Framingham, 
Mass. 
American Pulverizer Co., St. Louis, Mo. 
*Bailey, R. N. & Co., New York, N. Y. 
Ball & Jewell, Inc., B’klyn, N. Y. 
*Brosites Machine Co., New York, N. Y. 
*Colton, Arthur Co., Detroit, Mich. 
Condux-Werk, Herbert A. Merges K. G., 
Wolfgang near Hanau, Germany 
*Cumberland Engineering Co., Inc., 
Providence, R. I. 
*DeMattia Machine & Tool Co., Clifton, 
N 


*Entoleter Div., Safety Car Heating & 
Lighting Co., Inc., New Haven, Conn. 

Fabbrica Prodotti Termoplastici Carlo 
Pasquetti, Varese-Masnago, Italy 

Foremost Machine Builders, Inc., New 
York, N. Y. 

*Hartig Engine & Machine Co., Hillside, 


Injection Molders Supply Co., Cleveland, 
Ohio 
*Leominster Tool Co., Inc., Leominster, 


Mass. 

Miller, Franklin P. & Son, Inc., East 
Orange, N. J. 

*Modern Plastic Machinery Corp., Lodi, 


N. J. 
*North, H. W. Co., The, Erie, Pa. 
Pennsylvania Crusher Co., W. Chester, 


Pa. 
Pulva Corp., Perth Amboy, N., J. 
*Pulverizing Machinery Co., Summit, 


N. J. 

Schutz-O’Neill Co., Minneapolis, Minn. 

*Van Dorn Iron Works Co., The, Cleve- 
land, Ohio 

*Windsor, R. H. Ltd., South Chessing- 
ton, England 


MACHINES, HEAT SEALING 


A. High Frequency 
B. Thermal 


Amsco Packaging Machinery, Inc., 
L. LC. N. ¥. (B) 

Callanan, J. A. Co., Chicago, Ill. (A) 

Cleveland Lathe & Machine Co., Cleve- 
land, Ohio (B) 

Crystalx Corp., Lenni Mills, Pa. (B) 

*D & R Plastic Welders, Inc., Hazard- 
ville, Conn. (B) 

Electronic Heating Co., Newton High- 
lands, Mass. (A) 

Electronic Processes Corp., Los Altos, 
Calif. (A) 

Engineering Research & Development 

., Addison, Ill. (A) 

Girdler Co., , Thermex Div., Louis- 
ville, Ky. (A) 

*Kabar Mfg. Corp., New York, N. Y. (A) 

Kleinzway, Inc., Engineering Div., Chi- 
cago, Ill. (A) 

*Mayflower Electronic Devices Inc., 
West New York, N. J.(A) 

Navarm Chemical Co., Maywood, Calif. 


(A) 

a Jersey Electronic Co., Passaic, N. J. 
A 

eg TY Electronics Co., Inc., Lodi, 


. J. (A) 

*Progressive Machine Co., Inc., Pater- 
son, N. J. (A) 

Protective Lining Corp., New York, N. Y. 


(B 
Radio Frequency Co., Medfield, Mass. 
A 


( 
Richter, Frederic A., Chicago, Ill. (A) 
Seward Industries, New York, N. Y. (A) 
*Thermatron Div., Radio Receptor Co., 
Inc., New York, N. Y. (A) 
Thermel Inc., Chicago, Ill. (B) 
Torr, John M., W. Nyack, N. Y. (A) 


854 Complete addresses of companies listed appear on pp. 929-950 





Vertrod Corp., B’klyn, N. Y. (B) 
Wabash Metal Products Co., \\ ibash, 


Ind. (B) 
Weld Edge Plastics, Newark, N. |. (4 
*Westinghouse Electric Corp., Pitts. 
burgh, Pa, (A) 


MACHINES, IMPREGNATING 


*Apex Machine Co., College Pt., N. y. 
Applied Engineering Assoc., B’klyn, N.Y. 
Beach-Russ Co., New York, N. Y, 


Bullock-Smith Associates, New York, 


N. Y, 
*Dilts Machine Works, Fulton, N. y 
Dixon, T. H. & Co., Ltd., Letchworth, 
England. ’ 
— Frank W. & Co., Bound Brook. 


*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. 

High Vacuum Equipment Corp., Hing. 
ham, Mass. 

*Industrial Ovens, Inc., Cleveland, Ohio 

Industrial Process Engineers, Newark, 


Lammert & Mann Co., Chicago, III. 

Litzler, C. A. Co., Inc., Cleveland, Ohio 

*Multiplastics, Div. Curd Enterprises, 
Inc., Franklin Park, Il. 

*North, H. W. Co., The, Erie, Pa. 

Optical Film Engineering Co., Phila., Pa. 

Patterson-Kelley Co., Inc., The, EF 
Stroudsburg, Pa. 

*Stokes, F. J. Machine Co., Phila., Pa. 

a as John Corp., New Brunswick, 


Young Machinery Co., Muncy, Pa. 


MACHINES, INJECTION MOLDING 
(See also Presses, Hand Operated) 


Acme Machinery & Mfg. Co., Worcester, 
Mass. 

Advance Mfg. Co., B’klyn, N. Y. 

*Battenfeld, Gebr., Meinerzhagen, Ger- 


man 

*Brosites Machine Co., Inc., New York, 
ee 

*Clifton Hydraulic Press Co., Clifton, 
N. J. 

Crown Machine & Tool Co., Fort Worth, 
Texas 

*DeMattia Machine & Tool Co., Clifton, 
N 


*Dowding & Doll Ltd., London, England 

*Erie Foundry Co., Erie, Pa. 

*Fellows Gear Shaper Co., The, Spring- 
field, Vt. 

i & Lewis Machine Tool Co., 
Fond du Lac, Wis. 

*Harvey, Guy P. & Son Corp., Leom- 
inster, Mass. 

*Hydraulic Press Mfg. Co., The, Mount 
Gilead, Ohio 

*Improved Machinery Inc., Nashua, 


N. H. 
*Jackson & Church Co., Saginaw, Mich. 
Kux Machine Co., Chicago, III. 
*Lester Eng. Co., Cleveland, Ohio 
*Lester-Phoenix, Inc., Cleveland, Ohio 
*Lewis Welding & Engineering Corp., 
Bedford, Ohio 
Machine Factory & Foundry Ltd., Net- 
M = ta ki C. & Co., Cl il 
Maywa mer C. & ., Chicago, Ill. 
*Moslo Machinery Co. Cleveland, Ohio 
Munton Mfg. Co., Franklin Park, Iil. 
Projectile & se a en Co., Ltd., 
London, Englan 
*Reed-Prentice Corp., Worcester, Mass. 
*Shaw, Francis & Co., Ltd., Manchester, 
England 
*Simplomatic Mfg. Co., Chicago, I!! 
Tool ., Leominster, Mass 
*Stokes, F. J. Machine Co., Phila., Pa. 
*Van Dorn Iron Works Co., The Cleve- 
land, Ohio 
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«W aia Co., The, Div. H. K. 
P , Inc., Roselle, N. J. 

x\\ , "R. H. Ltd., South Chessing- 
t g ‘land 


MACHINES, KNEADING AND 
MIXING 


Paul O. Inc., Little Falls, N. J. 


Abl ] 
+Bai R. N. & Co., Inc., New York, 
\ 
Baker Perkins Inc., Saginaw, Mich. 
Beardsley & Piper Div., Pettibone Mulli- 
ken Corp., Chicago, Ill. 
Bran Machinery Corp., Edgewater, 


N , 
Bullock-Smith Associates, New York, 
Inc., Cincinnati, Ohio 


N 
Day. |. H. Co., 
Inc., Ansonia, 


Birmingham Co., 


«Farrel 

( 
*Hale & Kullgren, Inc., Akron, Ohio 
—% trial Process Engineers, Newark, 


aNerth H. W. Co., The, Erie, Pa. 
Read Standard Corp., York, Pa. 

Ross. Charles & Son Co., B’klyn, N. Y. 
Sprout, Waldron & Co.., Muncy, Pa. 
Young Machinery Co., Muncy, Pa. 


MACHINES, LABELING AND 
DECORATING 


*Acromark Co., The, Elizabeth, N. J. 


*Apex Machine Co., College Pt., N. Y. 
*Archer Label Co., Los Ange sles, Calif. 
Cleveland Lathe & Machine Co., Cleve- 


land Ohio 
Dependable Compressor & Machine Co., 
New York, N. Y 


Ketchpel Engineering Co., W. Engle- 

Kingsley Stamping Machine Co., Holly- 
wood, Calif. 

Markem Machine Co., Keene, N. H. 


*Olsenmark Corp., New York, N. Y. 


MACHINES, LIQUID BLASTING 


Wheelabrator & Equipment 
Corp., Mishawaka, Ind, 

Pangborn Corp., Hydro-Finish Div., 
Hagerstown, Mc 


Vapor Blast Mfg. Co., 


American 


Milwaukee, Wis. 


MACHINES, METAL SPRAYING 


Metallizing Engineering Co.,  Inc., 
ee & 


MACHINES, MOISTURE AND 
VOLATILE EXTRACTION 


Applied Engineering Assoc., B’klyn, N. Y. 
Brenner, I. Co., Newark, Ohio 
Thermomat Co., Inc., Trenton, N. J. 


MACHINES, PAINT WIPING 

Toledo, Ohio 
Inc., Erie, Pa. 
& Assoc., 


*Conforming Matrix Corp., 

*Finish Engineering Co., 

*Thierica Studio, Sepanski 
Grand Rapids, Mich. 


MACHINES, POLISHING 
(Flexible Shaft) 


gin National Watch Co., Elgin, Ill. 
Fee zis Equipment Co., Chicago, Ill. 
Haskins, R. G. Co., Chicago, Tl. 
#1 iberty Machine. Co., Inc., 


*& Indicates Advertiser. 





Paterson, 





*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford, Conn. 
Schauer Mfg. Corp., Cincinnati, Ohio 
Stow Mfg. Co., Binghamton, N. Y. 
Wyzenbeek & Staff, Inc., Chicago, Ill. 


MACHINES, PULVERIZING 


Albert, L. & Son, Trenton, N. J. 
American Pulverizer Co., St. Louis, Mo. 
ee R. N. & Co., Inc., New York, 


Ball & Jewell, Inc., B’klyn, N. Y. 
Bramley Machinery Corp., Edgewater, 


N. J. 
Condux-Werk, Herbert A. Merges K. G., 
Wolfgang near Hanau, Germany 
Day, J. H. Co., Inc., Cincinnati, Ohio 
*Entoleter Div., Safety Car Heating & 
Lighting Co., Inc., New Haven, Conn. 
Foremost Machine Builders, New York, 


N. Y. 
Metals Disintegrating Co., Inc., Eliza- 


beth, ! 
Miller, F. Pp. & = East Orange, N. J 
Pa. Crusher Co., Chester, Pa. 
Pulva Corp., Perth. Amboy, N. J. 
*Pulverizing Machinery Co., Summit, 
ae 
Rapids Machinery Co., Marion, lowa 
Ross, Charles & Son Co., B’klyn, N. Y. 
Schutz-O’Neill Co., Minneapolis, Minn. 
Sprout, Waldron & Co., Inc., Muncy, Pa. 
Sturtevant Mill Co., Boston, Mass. 


MACHINES, ROLL EMBOSSING 


*Ackerman-Gould Co., New York, N. Y. 
*Adamson United Co., Akron, Sg] 
*Apex Machine Co., College Pt., Y. 
*Black-Clawson Co. . Dilts ae chine 
Works Div., Fulton, N. Y. 
Cavagnaro, John J., Harrison, N. J. 
Clark-Aiken Co., The, Lee, Mass. 
Dornbusch & Co., Krefeld, Germany 
*Egan, Frank W. & Co., Bound Brook, 


e 
*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. 
*Industrial Ovens, Inc., Cleveland, Ohio 
*Kingsley Stamping Machine Co., Holly- 
wood, Calif. 
*Lembo Machine Works, 
*Liberty Machine Ceo., 
N. J 


Paterson, N. J. 
Inc., Paterson, 


Cleveland, Ohio 
Pittsburgh, Pa. 
Inc., Pater- 


Litzler, C. A. Co., Inc., 

Matthew, Jos. H. & Co., 

*Progressive Machine Co., 
son, N. J. 

Swan Machine Co., New York, N. Y. 

T & M Machine & Tool Co., B’klyn, N. Y. 

vanes John Machine Corp., Paterson, 


aw aldron, John Corp., New Brunswick, 
N. J. 


MACHINES, ROLLER COATING 


*Conforming Matrix Corp., Toledo, Ohio 

*Finish Engineering Co., Inc., Erie, Pa. 

*Thierica Studio, Sepanski & Assoc., 
Grand Rapids, Mich, 


MACHINES, SANDING 
(Wet and Dry) 


Boice-Crane Co., Toledo, Ohio 

Buss Machine Works, Holland, Mich. 

Ekstrom, Carlson & Co., Rockford, Il. 

Hammond Machinery Builders, Inc., 
Kalamazoo, Mich. 

Mead Specialties Co., Chicago, Il. 

*Nash, J. M. Co., Milwaukee, Wis. 

-, fisckaon Co., Grand Rapids, 
Mich. 

Production Co., 
Mass. 

Stow Mfg. Co., 


Machine Greenfield, 


Binghamton, N. Y. 





MACHINERY 


MACHINES, SAWING 


A. Band Sawing 
B. Circular Sawing 
C. Hack Sawing 
D. Jig Sawing 

E. Radial Sawing 


Atlas Press Co., Kalamazoo, Mich. (A, D) 
Barker-Davis Machine Co., Inc., Leom- 
inster, Mass. (D) 
Boice-Crane Co., Toledo, Ohio (A, B, D) 
Campbell Machine Div., American Chain 
& Cable Co., Inc., Bridgeport, Conn. 
(E) 
Onan Pdts. 
Mich. (A) 
DeWalt Inc., Lancaster, Pa. (A, B, D, E) 
Oliver Machinery Co., Grand Rapids, 
Mich. (A, B, D) 


Co., Inc., Grand Rapids, 


a Machine Co., Syracuse, 
N. Y. E) 

AS. S + or Co., Inc., Pater- 
son, N. ( 


* Standard ‘Toot Co., Leominster, Mass 


(D) 


MACHINES, SCREENING 
SEPARATING AND SIFTING 


Abbe Engineering Co., New York, N. Y. 
*Bailey, R. N. & Co., Inc., New York, 
Edgewater, 


| ke 
Bramley Machinery Corp., 


Bullock. Smith Associates, New York, 

De j. “HL Co., Inc., Cincinnati, Ohio 

*Lupoline Automatic Polishing Equip- 
ment Co Tuckahoe, N. 

Munson Mil Machinery Co., Utica, N. Y. 

Read Standard Corp., York, "Pa. 

Sprout, Waldron & Co., Inc., Muncy, Pa. 

Sturtevant Mill Co., Boston, Mass. 

Syntron Co., Homer City, Pa. 

Young Machinery Co., Muncy, Pa. 


MACHINES, SLITTING 


Beck, Charles Machine Corp., Phila., Pa. 

Dixon, T. H. & Co., Ltd., Letchworth, 
England 

Hobbs Mfg. Co., Worcester, Mass. 

Johnstone Engineering & Machine Co., 
Parkesburg, Pa. 

Maimin, H. Co., Inc., New York, N. Y. 
Printing Industries Equip., Inc., New 
York, N. Y 
Ruf Machine Co., Inc., New York, N. Y. 
Spadone Machine Co., New York, N. Y. 

Swan Machine Co., New York, N. = 

*Taylor, Stiles & Co., Riegelsville, N. J. 

*Waldron, John Corp., New Sent 
N. 


* Wolverine Paper Converting Machinery 
Corp., Detroit, Mich. 


MACHINES, SLITTING AND 
MANGLING 


*Cumberland Engineering Co., 
Providence, R. I. 

Dusenbery, John Co., Inc., Verona, N. J. 

In‘a Roto Machine Co., Inc., Richmond, 


Inc., 


Va. 
Spadone Machine Co., New York, N. Y 


MACHINES, SPOOLING FOR 
EXTRUSIONS 


— Frank W. & Co., Bound Brook, 


* Industrial Ovens, Inc., Cleveland, Ohio 

Litzler, C. A. Co., Inc., Cleveland, Ohio 

*Progressive Machine Co., Inc., Pater- 
son, N. J. 
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MACHINERY 


*Robbins Tool & Die Co., Elkhart, Ind. 


~ paced Co., Inc., New York, 


tdenialil Machinery Co., The, 
Conn. 


MACHINES, SPRAY MASK 
PAINTING 


Binks Mfg. Co., Chicago, Ill. 

DeVilbiss Co., Toledo, Ohio 

*Finish Engineering Co., Inc., Erie, Pa. 

*Fiore, 
N.. Y 


Matthews, Jos. H. & Co., Pittsburgh, Pa 
*Sepanski & Associates, Grand Rapids, 
Mich. 


*Standard Tool Co., Leominster, Mass. 


MACHINES, TAPPING 


Automatic Methods, Inc., Elizabeth, N. J. 

Barnes Drill Co., Rockford, Ill. 

Boice-Crane Co., Toledo, Ohio 

Commander Mfg. Co., Chicago, Ill. 

Hamilton Tool Co., The, Hamilton, Ohio 

Ketchpel Engineering Co., W Engle- 
wood, 

National am Tool Co., Inc., Rich- 
mond, Ind. 

Procunier Safety Chuck Co., Chicago, III. 


MACHINES, TUMBLING 


Acme Machinery & Mfg. Co., Worcester, 
Mass. 
Bramley Machinery Corp., Edgewater, 


*Clifton Hydraulic Press Co., Clifton, 


*Crown Machinery, 
Calif. 

Hartford Steel Ball Co., 
ford, Conn. 

—— Molders Supply Co., Cleveland, 
Ohio 

*Lupoline Automatic ae Equip- 
ae Tuckahoe, N. Y 

*North, H. W. Co., The. Erie, Pa. 

Siebert, Rudolph R. Co., Rochester, N. Y. 

*Tumb-L-Matic, Inc., New York, N. Y. 


Inc., Los Angeles, 


The, W. Hart- 


MACHINES, VACUUM FORMING 


Abbott & Machine Corp., Chi- 
cago, I 
Advance Mfg. Co., B’klyn, N. Y. 
Applied Engineering Assoc., B’klyn, N. Y. 
*Auto-Vac Co., Fairfield, Conn, 
Beach-Russ Co.. .» New York, N. 
Borkland Mfg. Co., Marion, Nad.” 
Brenner, I. G. Co., Newark, Ohio 
—. Hydraulic Press Co., Clifton, 
= rt Products Inc., Woodhaven, 
atiydro-Chemie Ltd., Zurich, Switz. 
ant Heat Inc., Providence, R. I. 
ihobbian Tool & Die Co., Elkhart, Ind. 
Syracuse Plastic Molders, Syracuse, N. Y. 
*Tamco Industries, Hurtington, N. Y. 
*V a Forming Corp., Port Washing- 
ton, N. 
as ing John Machine Corp., Paterson, 


Ww ne Stanley & Co., Chicago, III. 


MACHINES, WIRE COATING 
*ton, Frank W. & Co., Bound Brook, 


Fabbrica Prodotti Termoplastici Carlo 
asquetti, Varese-Masnago, Italy 

*Hale & Kullgren, Inc., nm, Ohio 

es Engine & Machine Co., Hillside, 


*Industrial Ovens, Inc., Cleveland, Ohio 


W Indicates Advertiser. 


Mystic, 


William M., Inc., New York, 


Litzler, C. A. Co., Inc., Cleveland, Ohio 

*Modern Plastic Machinery Corp., Lodi, 
N. 

*National Rubber Machinery Co., Akron, 
Ohio 

*Standard Machinery Co., Mystic, Conn. 

*Stokes, F. J. Machinery Co., Phila., Pa. 


METAL DETECTORS, ELECTRONIC 


Electronic Heating Co., Newton High- 
lands, Mass. 


R. C. A., Industrial Pdts., Camden, N. J. 


MILLS, BALL AND PEBBLE 


Abbe Engineering Co., New York, N. Y 
* Abbé, Paul O. Inc., Little Falls, N. J. 
Babcock & Wilcox Co., New York, N. Y 
Baker Perkins Inc., Saginaw, Mich. 
*Blaw-Knox Co., Pittsburgh, Pa. 

* North, H. W. Co., The, Erie, Pa. 


MILLS, ROLL 
Act na Standard Eng. Co., Pittsburgh, 


Albert, L. & Son, Trenton, N. J. 

*Bolling, Stewart & Co., Cleveland, Ohio 

Day, J. H. Co., Inc., Cincinnati, Ohio 

Eichler & Co., G.m.b.H. in Ruhrstahl, 
Hattingen Ruhr, Germany 

*Erie Engine & Mfg. Co., Erie, Pa. 

*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. 

*Hale & Kullgren, Inc., Akron, Ohio 

*North, H. W. Co., The, Erie, Pa. 

Pennsylvania Crusher Co., W. Chester, 
>. 

Ross, Charles & Son Co., B’klyn, N. Y. 

*Shaw, Francis & Co., Ltd., Manchester, 
England 

Sprout, Waldron & Co., Muncy, Pa. 

Sturtevant Mill Co., Boston, Mass. 

Thropp, Wm. R. & Son Co., Trenton, N. J. 


MIXERS, BANBURY 


*Farrel-Birmingham Co., Inc., 
Conn. 


Ansonia, 


MIXERS, DRY COLORING 


*Bailey, R. N. & Co., New York, N. Y. 
Baker Perkins Inc., Saginaw, Mich. 
Bullock-Smith Associates, New York, N. Y. 
*Colton, Arthur Co., Detroit, Mich. 
Condux-Werk, Herbert A. Merges K. G., 
Wolfgang near Hanau, Germany 
— Machinery, Inc., Los Angeles, 
Cali 
Day, J. H. Co., Inc., Cincinnati, Ohio 
Desimone, A. J. Corp. E. Paterson, N. J. 
*Entoleter Div., Safety Car Heating & 
Lighting Co., ‘Inc. .» New Haven, Conn. 
*General Machine Co. of N. J., Newark, 


N. J. 
oe Molders Supply Co., Cleveland, 


Miapiline Automatic Polishing Equip- 
ment oy ep = N. Y. 


*North, H. W The., Erie, Pa. 
Patterson-Kelley "0, Inc., The, 
Stroudsburg, P. 

Plastic Molders Rist Co., Ine., Fan- 
w 


*Progressive Machine Co., Paterson, N. J. 
a eg Machinery Co., Summit, 


N, J. 
Read Standard Corp., York, Pa. 


Sturtevant Mill Co., Boston, Mass. 
Young Machinery Co., Muncy, Pa. 


MIXERS, INTENSIVE INTERNAL 
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listed 


Abbe Engi Co., New York, N. Y 
*Aetna § Eng. Co., Pittsburgh, 
Pa. 
pp on pp. 929-950 





pplied Engineering Assoc., B’klyn, Ny 

pee Perkins Inc., Saginaw, Mi 
oats Machinery Corp., Edgewater 
Day, J. H. Co., Inc., Cincinnati, Ohio 
Eastern Industries, New Haven, Conn 
ene Co., Ine., Ansonia 


es Mill does Co., Utica, N, y 

*North, H. W , The, Erie, Pa 

Semeotidka Co. »» ime, The, EF 
Stroudsburg, Pa. 

Ross Charles & Son Co., B’klyn, N. Y, 

Schutz-O' Neill Co., Minneapolis, Minn 

*Shaw, Francis & ‘Co., Ltd., Manchester 
England 

Young Machinery Co., Muncy, Pa 


MOLD TEMPERATURE 
CONTROLLERS 


Assembly Products, Chagrin Falls, Ohi; 

Bailey Meter Co., Cleveland, Ohio 

Barber-Colman Co., Wheelco Instruments 
Div., Rockford, Ill. 

Desimone, A. J. Corp., E. Paterson, N, J. 

Industrial Mfg. Corp., Indiana lis, Ind 

Machine Factory & Foundry Ltd, Netstal 
Switz. 

a a Refrigerating Engineers, Lincoln 
Par = * 

Meridian Plastics, Inc., Byesville, Ohio 

*Powers Regulator Co., Skokie, Ill. 

*Projectile & Engineering Co., Ltd., Lon- 
don, England 

*Sarco Co., Inc., New York, N. Y. 

*Sterling, Inc., Milwaukee, Wis. 

Thoreson-McCosh, Inc., Detroit, Mich. 

United Electric Controls Co., Watertown 
Mass. 

* West Instrument Corp., Chicago, Ill. 

Youngstown Miller Corp., Norwalk, Ohio 


POWER UNITS, HYDRAULIC 


Albert, L. & Son, Trenton, N. J. 

*American Steel Foundries, Elmes Engi- 
neering Div., Cincinnati, Ohio 

*B. I. P. Engineering Ltd., Birmingham, 

England 

Bolling. Stewart & Co., Cleveland, Ohio 

an my Hydraulic Press Co. ie Clifton, 


N. J. 

*Dake Engine Co., Grand Haven, Mich 
*Daniels, T. H. & J. Ltd., Lightpill Iron 
Works, Stroud, Glos., England 

Delft Co., Chicago, Ill. 

Denison Eng. Co., Columbus, Ohio 

French Oil Mill Machinery Co., 
Ohio 

Graf, John C. Co., Phila., Pa 

Hannifin Corp., Chicago, Ill. 

*Hydraulic Press Mfg. Co., The, Mount 
Gilead, Ohio 

Ketchpel Engineering Co., W. Engle- 
wood, N. J. 

Machine Factory & Foundry Ltd., Netstal, 
Switz. 

MacMillin Eng. Corp., Chicago, Ill. 

Rucker Co., , Oakland, Calif. 

*Standard Machinery Co., The, Mystic, 
Conn. 

* Vickers, Inc., Detroit, Mich. 

Wabash Metal Pats. Co., Wabash, Ind. 

* Wood, R. D. Co., Phila., Pa. 


Piqua, 


PREFORMERS, FIBROUS GLASS 


Brenner Machine Co., Newark, Ohio 
*Turner Machine Co., Danbury, Conn 


PRESSES, ARBOR 


*Acromark Co., The, Elizabeth, N. J. 

American Broach, Ann Arbor, Mich. 

* American Steel Foundries, Elmes Enzi- 
neering Div., Cincinnati, Ohio 


*Ba in-L 
P : 
Bellows Co 
Cli no H 

N 
*Dal - ng 
Dixon, 
Fame: Ma 
Frenc! Oi 
Ohi 
Graf, john 
Greenere 
Hannifin C 
xHydi * i 
Gil d 
satabes M 
Munton M 
Oliver Cor 
York, Pi 
Rucker Co 


Studebake 
*Watson-! 

Porter ( 
Williams-" 


Albert, L. 
French O 
Ohio 
Graf, Joh 
Hydraulic 


Loomis E 











*Ba Lima-Hamilton Corp., Phila., 

Belli o., The, Akron, Ohio 

«Cl Hydraulic Press Co., Clifton, 

*D Engine Co., Grand Haven, Mich. 

Dixon, T. H. & Co., Ltd., Letchworth, 

d 

a Machine Co., Racine, Wis. 

French Oil Mill Machinery Co., Piqua, 
U 

Graf, John C. Co., Phila., Pa. : 

Greenerd Arbor Press Co., Nashua, N. H. 

Hannifin Corp., Chicago, iil. 

*Hvdraulic Press Mfg. Co., The, Mount 


G |, Ohio 
*Kabar Mfg. Corp., New York, N. 
Munton Mfg. Co., Franklin Park, ie 
Ces Came The, A. B. Farquhar Div.., 


a Co., The, Oakland, Calif. 
Studebaker Machine Co., Maywood, Ill. 
*Watson-Stillman Co., The, Div. H. K. 
Porter Co., Inc., Roselle, N. J. 
Williams-White & Co., Moline, ill. 
PRESSES, CAKING 
(Ibert, L. & Son, Trenton, N. J. 
French Oil Mill Machinery Co., Piqua, 


Ohic 
Graf, john C. Co., Phila., 
pag Sal- Press, Inc., , aR N. Y. 
Loomis Eng. & Mfg. Co., Newark, N. J. 


PRESSES, COMPRESSION 


4. Fully Automatic 
B. Manual & Semi-Automatic 


*Adamson United Co., Akron, Ohio (A, B) 

Advance Mfg. Co., B ’klyn, N N. Y. (B) 

Albert, L. & Son, Trenton, N. J. (A, B) 

Allied Fiber Glass, Inc., Los Angeles, 
Calif. (E 

*American Steel Foundries, Elmes Engi- 
neering Div., Cincinnati, Ohio (A, B) 

Atlas Hydraulic Inc., Phila., Pa. (A, B) 

*B. I. P. Engineering Ltd., Birmingham, 
England (A, B) 

Baker Bros., Inc., Toledo, Ohio (A, B) 

er igen Hamilton Corp., Phila., 
Pa 

sBotvsedeld, Gebr., Meinerzhagen, Ger- 
many (A, B) 

Birdsboro Steel Foundry & Machine Co., 
Birdsboro, Pa. (B) 

*Bolling, Stewart & Co., Cleveland, Ohio 

*Bradley & Turton Ltd., Kidderminster, 
England (B) 

*Carver, Fred S. Inc., Summit, N. J. (B) 

Clark-Aiken Co., The, ‘Lee, Mass. (A, B) 

Tae Hydraulic Press Co. a Clifton, 

—_ Engine Co., Grand Haven, Mich. 

*aniete T. H. & J. Ltd., . tpill, Iron 
Works, Stroud, Glos., England ( Sp 

*Davidson-Kennedy Co., Atlanta, Ga. 

Denison Eng. Co., Columbus, Ohio (a) 

Dixon, T. H. & Co., Ltd., Letchworth, 
E ngland (B) 

*Dunning & et Press Co., 
Syracuse, N. Y. 

*Erie Engine &M "i Co., Erie, Pa. (A, B) 

*Erie Foundry Co., Erie, Pa. (A, B) 

*F arrel- ‘Birmingham Co., Inc., Ansonia, 
Conn. (A, B) 

—— & Winther Co., Joliet, Ill. (A, 


French Oil Mill Machinery Co., Piqua, 
Ohio (B) 

Graf, John C. Co., Phila., Pa. (A, B) 

*Hale & Kull Akron, Ohio (A, B) 

Hannifin Corp., Chicago, Ill. (B) 


Inc., 


® Indicates Advertiser. 








*Hydraulic Press Mfg. Co., The, Mount 

Gilead, Ohio (B) 

Hydraulic Sal-Press Inc., Brooklyn, N. Y. 
(A, B) 

* Improved Machinery Inc., Nashua, 
N. H. (B) 

Knuth Eng. Co., Chicago, Ill. (B) 

*Lake Erie Eng. Corp., Buffalo, N. Y. (B 

*Lewis Welding & Engineering Corp., 
Bedford, Ohio (A, B) 


*Logan Eng. Co., C hicago, Ill. (A, B) 
L —_ Engineering & Mfg. Co., Newark, 
. J. (B 

aM ‘& N Hydraulic Press Co., Clifton, 
N. J. (2 

Machine Decker & Foundry Ltd., Netstal, 
Switz. (B) 

Navarm Chemical Co., Maywood, Calif. 
(A, B) 

*North, H. W. Co., The, Erie, Pa. (A, B,) 


Oliver Corp., The, A. B. Farquhar Div., 
York, Pa. (A, B) 

Poinsettia Co., Inc., Pitman, N. J. (B) 

Rucker Co., The, Oakland, Calif. (A, B) 

*Shaw, Francis & Co., Ltd., Manchester, 
England (B) 

*Standard Machinery Co., The, Mystic, 


Conn. (A, B) 

*Standard Toel Co., Leominster, Mass. 
(B) 

*Stokes, F. J. Machine Co., Phila., Pa. 


(A, B) 
Terkelsen Machine Co., Boston, Mass. (B) 
*Universal Hydraulic id Co., 
Inc., New York, N. Y. (A, B) 
Wabash Metal Products Co., 
Ind. (A, B) 
Warren Plastics Corp., Warren, Pa. (A) 
*Watson-Stillman Co., The, Div. H. K. 
Porter Co., Inc., Roselle, N N. J. (B) 
Williams-White & Co. wi Moline, Ill. (A, B) 
* Wood, R. D. Co., Phila., Pa. (A, B) 


Wabash, 


PRESSES CONTINUOUS 


Aries Fibreboard Corp., Bartev 
New York, N. Y. 


Ltd., 


PRESSES, DEGATING 


Barker-Davis Machine Co., Inc., 
inster, Mass. 

*Dake Engine Co., Grand Haven, Mich. 

*Fjellman & Winther Co. ., Joliet, I Til. 

* Niagara Machine & Tool Works, Buffalo, 


Leom- 


*Standard Tool Co., Leominster, Mass. 


PRESSES, EMBOSSING 


*Ackerman-Gould Co., New York, N. Y. 

*Acromark Co., The, Elizabeth, N. J. 

*Adamson United Co., Akron, Ohio 

*American Steel Foundries, Elmes Engi- 
neering Div., Cincinnati, Ohio 

* Apex Machine Co., College Pt., N. Y. 

Birdsboro Steel Foundry & Machine Co., 
Birdsboro, Pa. 

*Clifton Hydraulic Press Co., Clifton, 


N. J. 
*Dake Engine Co., Grand Haven, Mich. 
Dornbusch & Co., Krefeld, Germany 
Engineering Research & Development 
Co., Addison, Ill. 
*xErie Foundry Co., Erie, Pa. 
Famco Machine Co., Racine, Wis. 
*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. 
*Fjellman & Winther Co., Joliet, Ill. 
French Oil Mill Machinery Co., Piqua, 


Ohio 
*Gane Bros., & Lane, Inc., Chicago, Ill. 
Inta-Roto Machine Co., Richmond, Va. 
*Kingsley Stamping Machine Co., Holly- 
wood, Calif. 
ag Erie Engineering Corp., Buffalo, 


*Lembo Machine Works, Paterson, N. J. 





MACHINERY 


*Liberty Machine Co., Inc., Paterson, 
N 


N. J. 
Loomis Engineering & Mfg. Co., Newark 
N 


*M & N Hydraulic Press Co., Clifton, 
N. J. 

Matthews, Jas. H. & Co., Pittsburgh, Pa. 

Numberall Stamp & Tool Co. ., Staten Is- 
land, N. Y. 

Oliver Corp., The A. B. Farquhar Div., 
York, Pa. 

*Olsenmark Corp., New York, N. 

—" -Gray, Inc., Palos Verdes E a ites, 
Calif 

Swan Machine Co., New York, N. Y 

* Wood, R. D. Co., Phila., I 


PRESSES, HAND OPERATED 


A. Compression 
B. Injection 


Allied Fiber Glass, Inc., Los 
Calif. (A) 

*American Steel Foundries, Elmes Engi- 
neering Div., Cincinnati, Ohio (A) 
Birdsboro Steel Foundry & Machine Co., 

Birdsboro, Pa. (A) 
*Carver, Fred S. Inc., Summit, N. J. (A 
*Clifton — Press Co., Clifton, 
N. J. ( 
#Dantcks : . & J. Ltd., Lightpill Iron 
Works, Stroud, Glos., Engl and (A 
Denison Eng. Co., Columbus, Ohio ( 4) 
Dixon, T. H. & Co., Ltd., ‘Letchworth, 
England (A) 
*Dunning & Boschert Press Co., Inc., 
Syracuse, N. Y. (A) 
*xErie Engine & Mfg. Co., Erie, Pa 
*Fjellman & Winther Co., eB rt ( (A, 


Angeles, 


B) 

French Oil Mill Machinery Co., Piqua, 
Ohio (A) 

Harco Industries, Rochester, N. Y. (A 

Knuth Eng. Co., Chicago, Ill. (A) 

*Logan Engineering Co., Chicago, Ill. (A) 

Loomis sai & Mfg. Co., Newark, 
N.J.(A 

*M & N Hydraulic Press Co., Clifton, 
N. J. (A 

Maywald, ‘Elmer C. & Co., Inc., 
Ill. (B) 


*Mico Instrument Co., Cambridge, 


Chicago, 
Mass. 


(A) 

Munton Mfg. Co., Franklin Park, Ill, (A 

Pasadena Hydraulics, Inc., Pasadena, 
Calif. (A) 

*Shaw, Francis & Co., Ltd., 

England (A, B) 

eheslinn Gus, Inc., 
tates, Calif. (A) 

*Simplomatic Mis. Co., Chicago, Ill. (B) 

— Tool Co., Leominster, Mass. 
A) 

*Universal Hydraulic Machinery Co., 
Inc., New York, N. Y. (A 

*Van Dorn Iron Works Co., The, Cleve- 
land, Ohio (B) 

Wabash Metal Products Co., Wabash, 
Ind. (A) 

Warren Plastics Corp., Warren, Pa. (A 
*Watson-Stillman Co., The, Div. H. K. 
Porter Co., Inc., Roselle, N. J. (A, B) 

Williams-White & Co., Moline, Ill. (A) 
*Windsor, R. H. Ltd., South Chessing- 
ton, England (B) 


PRESSES, HOBBING 


Albert, L. & Son, Trenton, N. J. 

* American Steel Foundries, Elmes Engi- 
neering Div., Cincinnati, Ohio 

*Baldwin-Lima-Hamilton Corp., Phila., 


Pa. 
Birdsboro a Foundry & Machine Co., 
Birdsboro, Pa. 
ee. LA & Co., Inc., Cleveland, 
Ctifon Hydraulic Press Co., Clifton, 


N. 
*Dake Engine Co., Grand Haven, Mich. 


Manchester, 


Palos Verdes Es 









MACHINERY 


*Daniels, T. H. & J. Ltd., Lightpill [ron 
Works, Stroud, Glos., England 

*Dunning & Boschert Press Co., Inc., 
Syracuse, N. Y. 

*Erie Foundry Co., Erie, Pa. 

*Fjellman & Winther Co., Joliet, Ill. 

French Oil Mill Machinery Co., Piqua, 
Ohio 

Graf, John C. Co., Phila., Pa. 

*Lake Erie Engineering Corp., Buffalo, 
N. Y 


Loomis Engineering & Mfg. Co., Newark, 
N 


ane . N Hydraulic Press Co., Clifton, 

Oliver Corp., 
York, Pa. 

* Universal Hydraulic Machinery Co., 
Inc., New York, N. Y. 

*Watson Stillman Co., re Div. H. K. 
Porter Co., Inc., Rose lle, N. J. 

Williams-White & C 0., Moline, Ill. 

* Wood, R. D. Co., Phila., 


The, A. B. Farquhar Div., 


PRESSES, INJECTION 


(See Machines Injection Molding and 
Presses Hand Operated) 


PRESSES, LAMINATING 


4. Thermosetting Sheet 
B. Thermoplastic Sheet 


* Adamson United Co., Akron, sw: o( A, B) 

Albert, L. & Son, Trenton, N. J. ( 

Allied Fiber Glass, Inc., Los , 

Calif. (A, B) 

edema Steel Foundries, Elmes Engi- 
neering Div., Cincinnati, Ohio (4, B) 

* Bolling, Stewart & Co., Inc., Cleveland, 
Ohio (A, 

*Carver, Fred S. Inc., Summit, N. J. (A, 


B) 
yy Hydraulic Press Co., Clifton, 


. J. (A, B) 

“oe Co., Grand Haven, Mich. 
(A > 

Dixon, T. H. & Co., Ltd., Letchworth, 
England (A, B) 

*Erie Foundry Co., Erie, Pa. (A, B) 

* Farrel-Birmingham Co.. Inc., Ansonia, 
Conn. (A, B) 

Filmwood Corp., Camden, N. J. (A) 

aupnee & Winther Co., Joliet, Ill. (A, 


) 
French Oil Mill Machinery Co., Piqua, 
Ohio (A, B) 
Hi) pa Corp., New York, N. Y. 
A 
Harco Industries, Inc., Rochester, N. Y. 
(A 


*Hydraulic Press Mfg. Co., The, Mount 
Gilead, Ohio (A, 

Inta Roto Machine Co., Inc., Richmond, 
Va. (A, B) 

Knuth Eng. Co., Chicago, Ill. (A, B) 

“re re Engineering Corp., Buffalo, 

*Lewis Welding & Engineering Corp., 
Bedford, Ohio (A) 

* Liberty Machine Co., Inc., Paterson, 
N. J. (B) 

—— Engineering Co., Chicago, Ill. 
( 


wae Mfg. Co., Newark, 
*M & N Hydraulic Press Co., Clifton, 
Olives Ge The, A. B. Farquhar Di 
iver Corp., ar Div., 
York, Pa. (A, B) ea 
Pasadena Hydraulics, Inc., 
Calif. (A, B 
ON ee mee Corp., Vaux Hall, 
Presco Plastics, Milwaukee, Wis. (B) 


& Indicates Advertiser. 


Pasadena, 


Studebaker Machine Co., Maywood, Ill. 
(A, B) 


*U = Hydraulic Machinery Co., 


Inc., New York, N. Y. (A, B) 
Wabash Metal Products Co., Wabash, 
Ind. (B) 

*Watson-Stillman Co., The, Div. H. K. 
Porter Co., Inc., Roselle, N. J. (A, B) 
Western Plastic Products, Long Beach, 

Calif. (A, B) 
Williams-White & Co., Moline, Ill. (A, B) 
Willson Camera Co., Inc., Havertown, Pa. 
(A, B) 
*Wood, R. D. Co., Phila., Pa. (A, B) 


PRESSES, PREFORMING 


A. Fibrous Materials 
B. Granular or Powder Materials 


——- Molded Plastics Corp., Chicago, 

Ill. (A) 

Albert, L. & Son, Trenton, N. J. 

7 I. P. Engineering Ltd., Birmingham, 

ngland (B) 
sal win-Lima-Hamilton Corp., Phila., 
Pa. (A, B) 

Birdsboro Steel Foundry & Machine Co., 
Birdsboro, Pa. (B) 

*Colton, Arthur Co., Detroit, Mich. (B) 

*Daniels, T. H. & J. Ltd., Lightpill Iron 
Works, Stroud, Glos, England (B) 

*Erie Foundry Co., Erie, Pa. (A, B) 

Kux Machine Co., Chicago, Til. (A, B) 

*Logan Engineering Co., Chicago, Ill. (B) 

Loomis 7% Te & Mfg. Co., Newark, 
N. J. 

*North, H. W. Co., he Erie, Pa. (A, B) 

Oliver Corp., The, A. B. Farquhar Div., 
York, Pa. (A, B) 

*Stokes, fe? Machine Co., Phila., Pa. (B) 

*Universal Hydraulic Machinery Co., 
Inc., New York, N. Y. (B) 

Verduin, John Machine Corp., Paterson, 
N. J. (A, B 

*Watson-Stiliman Co., The, Div. H. K. 
Porter Co., Inc., Roselle, N. J. (A, B) 


PRESSES, PLASTIC PRINTING 


*Acromark Co., The, Elizabeth, N. J. 

American T; pe Founders, Elizabeth, N. J. 

* Apex Machine Co., College Pt., N. Y. 

— Stewart & Co., Inc., Cleveland, 
io 

Dornbusch & Co., Krefeld, Germany 

rr Decorators, Inc., Jersey City, 


Heinrich, H. H. Co., New York, N. Y 
Inta Roto Machine Co., Richmond, Va. 
*Lembo Machine Works, Paterson, N. J. 
ow Machine Co., Inc., Paterson, 


x2 
Markem Machine Co., Keene, N. H. 
Navarm Chemical Co., Ma yeoed, yo. 
Swan Machine Co., New York, N 
* Wolverine Paper ‘Converting Machinery 
Corp., Detroit, Mich. 


PRESSES, ROLL LEAF 
AND HOT STAMPING 


*Ackerman-Gould Co., New York, N. Y. 

*Acromark Co., The, Elizabeth, N. 3 

* Apex Machine Co., College Pt, 

— pos Co, Columbus, Ohi 
ane Bros cago, Ill. 

“ner, Stamping Machine Co., Holly- 


Markem Machine Co., 

Matthews, Jas. H. & Co. Pittsburgh, ow 
Monogram of Calif., San Francisco, Cal 
Numberall Stamp & Tool Co., Staten - 


se oe senmaik Corp, Px <-4 N. Y. 
., New 
*Peerie Roll Leaf ., Union City, 


858 Complete addresses of companies listed appear on pp. 929-950 


Printing Industries Equip., luc. Ney 
York, 

Sheridan-Gray, Inc., 
tates, Calif. 

Swift, M. & Sons, Inc., Hartford, Conn. 

Wilson Gold Stamping Machine Co., Hol. 
lywood, Calif. 


Palos Verdes F 


PRESSES, TRANSFER MOLDING 


*Adamson United Co., Akron, Ohio 

Albert, L. & Son, Trenton, N. |} 

* American Steel Foundries, Elimes Engi- 
neering Div., Cincinnati, Ohi 

*B. I. P. Engineering Ltd., Birmingham 
Englan 

Birdsboro Steel Foundry & Machine Co. 
Birdsboro, Pa. 

*Bolling, Stewart & Co., Inc., Cleveland. 
Ohio 

*Bradley & Turton, Ltd., Kidderminste; 
England 

~~ lifton Hydraulic Press Co., Clifton, 


N. J. 

*Dake Engine Co., Grand Haven, Mich 

*Daniels, T. H. & J. Ltd., Lightpill Iron 
Works, Stroud, ers Engl: and 

Dixon, T. H. & , Ltd., Letchworth 
England 

*xErie Engine & Mfg. Co., Erie, Pa. 

*Erie Foundry Co., Erie, Pa. 

French Oil Mill Machinery Co., Piqua 
Ohio 

*Hale & Kullgren, Inc., Akron, Ohio 

*Hydraulic Press Mfg. Co., The, Mount 
Gilead, Ohio 

*xImproved Machinery Inc., Nashua 
N. H 


*Lake Erie Engineering Corp., Buffalo, 
| 


N. Y. 
*xLewis Welding & Engineering Corp., 
Bedford, Ohio 
Loomis Eng. & Mfg. Co., Newark, N. J 
| & N Hydraulic Press Co., Clifton, 


Mashixe Factory & Foundry Ltd.,Netstal, 
Switz. 

Oliver a The, A. B. Farquhar Div., 
York, 

on * Pranale & Co., Ltd., Manchester, 


Eng 

Standard Sthadtoesy Co., The, Mystic, 
Conn. 

*Stokes, F. J. Machine Co., Phila., Pa. 


* Universal 8 9 Machinery Co., 


Inc., New York, N. Y 


Wabash Metal Pats. Co., Wabash, +. 


*Watson-Stillman Co., The, Div. H. K 
Porter Co., Inc., Roselle, N J. 
Williams-White & Co., Moline, Ill 


PUMPS, COOLANT 


Ampco Metal, Inc., Milwaukee, Wis. 
Commander Mfg. Co., Chicago, Ill. 
Eastern Industries, Inc., 


Conn. 
— Pressed Steel Corp., Fostoria, 


Kraissel Co., Inc., Hackensack, N. J. 
rp Mac ry Co., Cincinnati, 


Ohi 
Vv iking Pump Co., Cedar Falls, Iowa 


PUMPS, HYDRAULIC 


Aldrich Pump Co., The, Allentown, Pa. 

*American Steel Foundries, E Elmes Engi- 
neering Div., Cincinnati, O 

*Baldwin-Lima-Hamilton Corp., Phila., 


Pa. 
Borg-Warner Corp., Pesco Products Div., 
*Clifton Hydraulic Press Co., Clifton, 


N. J. 
Delft Co., een ls 
Denison Eng. Co., Columbus, Ohio 
*Dunning & Boschert Press Co., Inc 
Syracuse, N. Y. 





New Haven, 


Du bery. 


Eastern I 


«i iman 
Frenca Oi 
( 


yerovor M 
a John 
*Hy drauli 
( “ag, 
*M & N 
N. J 
Machine I 
Switz. 
MacMillir 


I 
Pasadena 
Calif. 
Pennsylve 

Easton, 
*Shaw, I 
Englan 
Studebak 
«Vickers. 
Viking Pi 
Warren § 
*Watson 
Porter 


America 
gen, } 
Beach-R 
Central 
Consolie 
N. Y. 
Foster-\ 





very, John Co., Inc., Verona, N. J. 
, Industries Inc., New Haven, 


nan & Winther Co., Joliet, Ill. 
Oil Mill Machinery Co., Piqua, 


r May Corp., Baltimore, Md. 
John C. Co., Phila., Pa. 
raulic Press Mfg. Co., The, Mount 
ad, Ohio 

N Hydraulic Press Co., Clifton, 
y 
ine Factory & Foundry Ltd., Netstal, 


Mac Millin Engineering Corp., Chicago, 


Posadent Hydraulics, Inc., Pasadena, 

Pennsylvania Pump & Compressor Co., 
t.aston, 

tthe Ww, Francis & Co., Ltd., Manchester, 

nglanc 

Pr Machine Co., Maywood, IIl. 

xVickers, Inc., Detroit, Mich. 

Viking Pump Co., Cedar Falls, lowa 

Warren Steam Pump Co., Warren, Mass. 

*Watson-Stillman Co., The, Div. H. K. 
Porter Co., Inc., Roselle, N. J. 


PUMPS, VACUUM 


Ame io Air Compressor Corp., No. Ber- 
gen, N 

Beach- Russ Co. ., New York, N. 

Central Scientific Co., raed il, 

Consolidated Vacuum Corp., Rochester, 
NY 


Foster-Wheeler Corp., New York, N. Y. 


High Vacuum Equipment Corp., Hing- 
ham, Mass. 

Kraissel Co., Inc., Hackensack, N. J. 

Lammert & Mann Co., eo o, Ill. 

Nash Eng. Co., The, S. Norwalk, Conn. 

National Research Corp. ., Newton, High- 
lands, Mass. 

Optical Film Engineering Co., Phila., Pa 

Pennsylvania Pump & Compressor Co., 
Easton, Pa. 

*Stokes, F. J. Machine Co., Phila., Pa. 

*Universal Hydr. Mchy. Co., Inc., New 
York, N. Y. 

Warren Steam Pump Co., Warren, Mass. 


RESIN MANUFACTURING PLANTS 


* Aetna Standard Eng. Co., Warren, Ohio 
*Bailey, R. N. & Co., New York, N. Y. 
*Blaw-Knox Co., Pittsburgh, Pa. 
Foster-Wheeler Corp., New York, N. Y. 
*Hale & Kullgren, Inc., Akron, Ohio 
Industrial Process Engineers, Newark, 


SHEET PLASTIC 
FABRICATING MACHINES 


(Bending, Creasing, Drawing, 
Folding, Gluing) 


— Plastic & Machine Co., Chicago, 
I 


Andrews, A. M. Co., Portland, Ore. 

*Auto-Vac Co., Fairfield, Conn. 

Borkland Mfg. Co., Marion, Ind. 

*Commercial Plastics & Supply Corp., 
New York, N. Y. 

*D & R Plastic Welders, Inc., Hazard- 
ville, Conn. 


MACHINERY 


*General Plastics Corp., Marion, Ind. 
Harco Industries, Inc., Rochester, N. \ 
Hulbert Eng. Corp., Watertown, Wis. 
Industrial Radiant Heat Corp., Gladstone, 
Ketchpel Engineering Co., W. Engle- 
w N. 

Maplewood Cc ompanies, Maplewood, N. |. 
*Robbins Tool & Die Co., Elkhart, Inc 
Taber ‘ res Corp., No. Tonowanda, 


N. 
Torr, John M., W. Nyack, N. 
Wabash Metal Pdts. Co., Wabi: -" Ind 


USED AND REBUILT MACHINES 
Aaron Machinery Co., Inc., New York, 


N. Y. 

Berry, A. L. Machinery Co., Woodmont, 
Conn. 

*Davis-Standard Sales Corp., Mystic, 
Conn. 

Haines Export & Import Corp., New York, 


N. Y. 
Identification Service Corp., New York, 


Injection Molders Supply Co., Cleveland, 
Ohio 

Peis Industries Equip., Inc., New 
Yo N 

Rosenthal, ifred A., New York, N 

Seward Industries Inc., New York, N . & 

Skyline Industries, Inc., Titusville, Pa. 

Stein Equipment Co., B’klyn, N. Y 

Tapper, William, Yonkers, N. Y. 

Torr, John M., W. Nyack, N.Y. 

United Sales Servi ice, Los Angeles, Calif. 

West & East Trading Corp., New York, 
N. Y. 

Zenner, Justin, Chicago, IIl. 








EQUIPMENT 








ACCUMULATORS 


A, Air Ballasted 
B. Hydropneumatic 
C. Weight 


*Adamson United Co., Akron, Ohio (C) 
Albert, L. & Son, Trenton, N. J. (C) 
x Pump Co., The, Allentown, Pa. 


C) 

*American Steel Foundries, Elmes Engi- 
neering Div., Cincinnati, Ohio (A, B, C) 

* Apex Electrical Mfg. Co., Cleveland, 
Ohio (A) 

ee Corp., Phila., 

*Blaw-Knox Co., Pittsburgh, Pa. (A, B) 

*Bolling, Stewart & Co., Inc., Cleveland, 
Ohio (B) 

*Bradley & Turton Ltd., Kidderminster, 
England (C 

*Clifton Hy raulic Press Co., Clifton, 


. J. (A, B, C 

Delft Co., Chicago, Ill. (A, B) 

*Dunning & Boschert Press Co., Inc., 
Syracuse, N. Y. (C) 

*F arrel- Birmingham Co., Inc., Ansonia, 
Conn. (A, B, C) 

French Oil’ Mill Machinery Co., 
Ohio (B, C) 

Graf, John C. Co., Phila., Pa. (A, B, o., 

Greer Hydraulics, Inc., Brook yn, 'N 


(A, 
* industrial Ovens, Inc., Cleveland, Ohio 


4 


Piqua, 


% Indicates Advertiser. 


Machine Factory & Foundry Ltd., Net- 
stal, Switz. (A, B, C 

aw your Power Co., Melrose Park, 

*Shaw, Francis & Co., Ltd., Manchester, 
England (C) 

*Vickers, Inc., Detroit, Mich. (B) 
*Watson-Stillman Co., The, Div. H. K. 
Porter Co., Inc., Roselle, N. J. (B, C) 
Williams-White & Co., Moline, Ill. (A, B, 


C) 
*Wood, R. D. Co., Phila., Pa. (A, B, C) 


AIR CONDITIONING EQUIPMENT 


American Blower Corp., Detroit, Mich. 
Admiral Plastics Corp., B’klyn, N. Y 
Brunner Mfg. Co., Utica, N. Y 
Carrier Corp., Syracuse, N. Y. 
*Entoleter Div., Safety Car Heating & 
Lighting Co. Inc., New Haven, Conn. 
* Powers Regulator | Co., Skokie, Til. 
United States Air Conditioning Corp., 
Minneapolis, Minn. 
Westinghouse Electric Corp., Pitts- 
burgh, Pa. 


AUTOCLAVES 


*Adamson United Co., Akron, Ohio 
*Aetna Standard Eng. Co., Warren, _ 
Ameo Metal, Inc., Milwaukee. 
lied Engineering Assoc., Biya, 3 N. Y. 
w-Knox Co., Pittsburgh, Yn 
*Ballion, Stewart & Co., , Cleve- 
land, Ohio 


Foster-Wheeler Corp., a | York, N. Y. 

Graf, John C. Co., Phila, Pa. 

fale & Kullgren, Inc., Akron, Ohio 

Industrial Process Engineers, Newark, 
N. 


* Jackson & Church Co., Saginaw, Mich. 

pie» M. W. Co., Jersey City, N. J. 

*Multiplastics, Div. ” Curd Enterprises, 
Inc. "Franklin nay Ill. 

*North, H. , The, Erie, Pa. 

Patterson- Kelley ~ Inc., The, E. 
Stroudsburg, Pa. 

Precision Scientific Co., 


BARRELS, TUMBLING 


A & B Plastics, Seattle, Wash. 
Acme Machinery & Mig. Co., Worcester, 
Mass 
American Wheelabrator & Equipment 
anni Mishawaka, Ind. 
o Metal, Inc., Milwaukee, Wis. 
Cliton Hydraulic Press Co., Clifton, 


Chicago, Il. 


Decides, A. J. Corp., E. Paterson, N. J. 

~~ < maa Separator Co., Milwau- 
ee, 

mite ¥en Winkle-Munning, Matawan, 


N. J. 

Hartford Steel Ball Co., The, W. Hart- 
ford, Conn 

*Kramer, H. W. Co., Richmond Hill, 


N. Y. 
Lacrixoid Pdts. Ltd., Essex, England 
*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N. Y. 
Maywald, Ekner C. & Co., Chicago, Ill. 





EQUIPMENT 


*North, H. W. Co., The, Erie. Pa, 

Siebert, Rudolph R. Co., Rochester, N. Y. 

*Tumb-L-Matic, Inc., New York, N. Y 

Udylite Corp., The, Detroit, Mich. 

*United States Rubber Co., 
N. Y 


United States Stoneware Co., 
Ohio 
Vapor Blast Mfg. Co., 


Milwaukee, Wis 


BEARINGS 


(Ball, Cylindrical, Needle, 
Roller, Taper, 


Radial, 
Thrust) 
wey Metal, Inc., Milwi tukee, Wis 
Fafnir Bearing Co., The, New 
Conn. 


*Lupoline Automatic ‘1 te Equip- 


ment Corp., Tuckahoe 
aad Bearing Co., fk 
Y. 


conta Machine Co., Inc., 
| 
Timken Roller Bearing Co., 
ton, Ohio 


*United States Gasket Co., 
N. J. 


BETA GAGES 


General Electric Co., Apparatus Dept., 


Schenectady, N. Y. 
Industrial Nucleonics Corp., 
Ohio 
Tracerlab, Inc., Boston, Mass. 


BOILERS 


Anetsberger Bros. Inc., Northbrook, - 

Babcock & Wilcox Co., New York, N. Y. 

Eclipse Fuel Engineering Co., Racks 
ford, Ill. 

Foster-Wheeler Corp., New York, N. Y. 

Hapman-Dutton Co., Kalamazoo, Wis. 

*Livingstone Engineering Co., Worces- 
ter, Mass. 

Mears Kane Ofeldt, Inc., Div. S. T. John- 
son Co., Bridgeport, Pa. 


BUFFING AND POLISHING 
WHEELS 


Bruce Pdts. Corp., Howell, Mich. 

Carborundum Co., Niagara Falls, N. Y. 

Cratex Mfg. Co., San Francisco, Calif. 

Divine Bros. Co., Utica, N. Y. 

Hanson-Van Winkle-Munning, Matawan, 
N. 


*Kramer, H. W. Co., aE Hill, N. Y. 
Maury, C. & Co., Brookl yn, N. Y. 
Raybestos-Manhattan, Inc., Passaic, N. J. 
Sandman, Eli Co., Worcester, Mass. 
Scientific Abrasives, Chicago, III. 

Udylite Corp., The, Detroit, Mich. 
United Buff Products Corp., Passaic, N. J. 


CALENDERING EQUIPMENT 


*Adamson United Co., Akron, Ohio 

*Aetna Standard Eng. Co., Warren, Ohio 

Albert, L. & Son, Trenton, N. J. 

*Bolling, Stewart & Co., Inc., Cleve- 
land, Ohio 

Eichler & Co., G.m.b.H. in Ruhrstahl, 
Hattingen Rhur, Ge “rmany 

Repose Sianhage Co., Inc., Ansonia, 


Industrial Ovens, Inc., Cleveland, Ohio 

*Lembo Machine Works, Paterson, N. J. 

Litzler, C. A. Co., Inc., Cleveland, Ohio 

*North, i w. Co., The, Erie, Pa. 

*Shaw, Francis & Co., Ltd., Manchester, 
England 


W& Indicates Advertiser. 


New York, 
Inc., Akron, 


Britain, 


 Syracus: , 
New York, 
The, Can- 


Camden, 


Columbus, 


Verduin, John Machine Corp., Paterson, 


N. J. 
* Waldron, John Corp., New Brunswick, 
N. J. 


CONTROLLERS, AUTOMATIC FILM 
WIND-UP 


*Electro-Devices, Inc., Paterson, N. J. 


CONTROLLERS 
4. Flou 


B. Pressure 


Atlas Valve Co., Newark, N. J. (B) 
Automatic Temperature Control Co., Inc., 
Phila., Pa. (B) 
Bailey Meter Co., Cleveland, Ohio (A, B) 
Barber-Colman Co., Wheelco Instru- 
ments Div., Rockford, Ill. (B) 
Cutler-Hammer, Milwaukee, Wis. (A, B 
Delft Co., Chicago, Ill. (B) 
Emmett Machine & Mfg. Inc., 
Ohio (B) 
Fenwal Inc., Ashland, Mass. (A) 
Fischer & Porter Co., Hatboro, Pa. (A, B) 
Foxboro Co., The, Foxboro, Mass. (A, B) 
Hanna Eng. Works, Chicago, III. (A) 
Leslie Co., Lyndhurst, N. J. (A, B) 
MacMillin Engineering Corp., Chicago, 
Ill. (A, B) 
Minneapolis-Honeywell 
Phila., Pa. (A, B) 
Partlow Corp., New Hartford, N. Y. (A) 
*Powers Regulator Co., Skokie, Ill. (B) 
Precision Scientific Co., Chicago, Ill. (A) 
*Taylor Instrument Co., Rochester, N. Y. 
(A, B) 
Thropp, Wm. R. & Sons Corp., Trenton, 
N_J.(A) 
United Electric Controls Co., Watertown, 
Mass. (B) 
* Vickers, Inc., Detroit, Mich. (A, B 
Westinghouse Air Brake Co., Wilmerding, 
Pa. (A, B) 
Weston Electrical 
Newark, N. J. (B 


Akron, 


Regulator Co., 


Instrument Corp., 


CONTROLLERS 


1. Temperature 
B. Time 


Assembly Products, Inc., Chagrin Falls, 
Ohio (A) 

Atlas Valve Co., Newark, N. J. (A) 

Automatic Temperature Control Co., Inc., 
Phila., Pa. (B) 

Bailey Meter Co., Cleveland, Ohio (A) 

Barber-Colman Co. . heelco Instru- 
ments Div., Rockford, Ill. (A, B) 

Bristol Co., Waterbury, Conn. (A, B) 

Cramer, R. W. Co., Ine., The, Center- 
brook, Conn. (B) 

Cutler- ‘Hammer, Inc., Milwaukee, Wis. 
(A, B 

ONT) A. J. Comp. E. 
N 

Dura-Lee Corp., Kansas City, Mo. (B) 

E! ee Equipment Co., New York, 


Paterson, 


Emmett Machine & Mfg., Inc., Akron, 
Ohio (A, B 

Fenwal Inc., Ashland, Mass. (A) 

Fischer & Porter Co., Hatboro, Pa. (A) 

Foxboro Co., The, Foxboro, Mass. (A, B) 

General Radio Co. Cambridge, Mass. (A) 

Hanson-V an Winkle-Munning, Matawan, 


A) 
Illinois Testing Labs., Inc., Akron, Ohio 
A 


(A) 
an Mfg. Corp., Indianapolis, Ind. 


Leeds & Northrup Co., Phila., Pa. (A) 

Leslie Co., Lyndhurst, N. J.(A ) 

* Mayer Refrigerating Engineers, Lincoln 
Park, N. J. (A) 
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Maywald, Elmer C. & Co., Inc.. ( 
Ill. (A, B) 

Meridian Plastics, Byesville, 0} { 

ee oe Regulator (Co 
Phila F 

Moeller Instrument Co., Inc., Richmop 
Hill, N. Y. (A) 

Partlow Corp., New Hartford, N. Y. (4. B 

Phen-Trols Inc., Rutherford, N. J. (A) 

* Powers Regulator Co., Skokie, [)|. (A) 

Py rometer Instrument Co., Inc., 
field, N I. A) 

* Royle, John & Sons, Paterson, N. |. (4 

*Sarco Co., Inc., New York, N.Y, (4 

*Sterling, Inc., Milwaukee, Wis. (A 

*Taylor Instrument Companies 
Pa. (A, B) 

Thermo Electric Co., Ine., Rochelk 
Park, N. J. (A) 

Thwing- Albert Instrument Co., Phila, P, 


ucago, 


d 


Phila 


(2 

United Electric Controls Co., Watertowp, 
Mass. (A) 

*Watlow Electric Mfg. Co., St. Louis 
Mo, (A) 

*West Instrument 
(A) 

Weston Electrical 
Newark, N. J. (A) 

*Wiegand, Edwin L. Co., Pittsburgh 
Pa. (A) 

Zenith Electric Co., Chicago, Ill. (B 


Corp., Chicago, Il 


Instrument Corp., 


CONVEYORS 


*Colton, Arthur Co., Detroit, Mich. 

Day, J. H. Co., Inc., Cincinnati, Ohio 

Delft Co., Chicago, Ill 

Fabbrica Prodotti Termoplastici Carlo 
Pasquetti, Varese-Masnago, Italy 

Graf, John C. Co., Phila., Pa. 

Hanson-Van Winkle-Munning, Matawan, 
N 


Hapman-Dutton Co., Kalamazoo, Mich. 
*Hartig Engine & Machine Co., Hillside 
Herbert Products Inc., Woodhaven, 
N. 
5. Corp., Lebanon, Ind. 
*Industrial Ovens, Inc., Cleveland, Ohio 
Island Equipment Corp. ¢ Mee, ac 
Koch, George Sons, Inc., Ysera Ind. 
Lamson Corp., Syracuse, N.Y 
Litzler, C. A. Co., Inc. Cleveland, Ohio 
*Modern Plastic "Machinery Corp., Lodi, 


Oliver Corp., York, Pa. 
Orange Roller Bearing Co., 
smiths Div., Orange, N. J. 
Production Metal Pats. Co. » Aton, Ill 
Rapids-Standard Co., Inc., The, Grand 
Rapids, Mich. 
Read Standard Corp., York, Pa. 
Richardson Scale Co., Clifton, N. J. 
*Robbins Tool & Die Co.. Elkhart, Ind 
*Shaw, Francis & Co., Ltd., Manchester. 
England 
Sprout, Waldron & Co., Inc., Muncy, Pa. 
Standard Conveyor Co., No. St. Paul 
Minn. 
Syntron Co., Homer City, P. 
Thoreson-McCosh, Inc., Betroit, Mich 
*United States Rubber Co., New York, 


Verduin, John Machine Corp., Paterson, 
N. J. 
* Waldron, John Corp., New Brunswick, 


Young Machinery Co., Muncy, Pa. 


CYLINDERS 


A, Pneumatic 
B. Hydraulic 


* Adamson United Co., Akron, Ohio (B) 
— Valve, Inc., Cleveland, Ohio (A, 





Inc., Metal- 


Bellow Co. 
*C lifton H 
N A, 
Delft Co Ke 
Dixon ya 
Engianc ( 
Dunning ¢ 
acus - 
trench O1 
7 Jhio (B) 
Graf, John ¢ 
Greer Hyd 


B) 
Hanns Eng 
\ 


Hant 


fin Ci 


Hyde: vulic 


Gi 


le id, ( 


*Logan En 
Loomis En 
N. J. (B) 


*M 
N 


& N 
(B 


Machine F 


Sv 


vitz. (E 


Mead Spec 


*Mi 


ller FI 


Ill. (A, B 
Munton M 


B 
*O0i 


*She 


E 


Igear ( 
aw, F 
nglanc 


*Simplom 


*St 


andard 
c 


onn. ( 


Verduin, . 
N. J. (B 
xVickers, 


We 
I 


stingh 
(A) 


*Wood, I 


DIES, 


Accurate 
Yc rk, N 

Fabbrica 
Pasque 


La 


nsky D 


Liberty C 


Mz 


atthews 


Navarm ‘ 
Richards, 


Simonds 


Sk 


Mass. 
yline I 


Talmadg 


DRI 


America 
America 
Century 
Clark-Ai 
Denison 
Dusenbe 


* 
* 


Electre 
Farrel- 
Conn. 


General 
Greer H 


* 


Indust: 


*Lupoli 


ment 


*Oilgea 
Reeves — 
Rucker | 


S$ 


terling 
Calif. 


Vicker 
*Westir 


burgh 


* Ind 


Bellows Co., The, Akron, Ohio (A) 
#Clifton Hydraulic Press Co., Clifton, 
N 
lft ‘ hic ago, Ill. (A, B 
a t. H. & Co., Ltd.. 
Ex id (A, B) 
*Dunning & Pa Press Co., Inc., Syr- 
N. 


Letchworth, 


o Mill pdnaliinsey Co., Piqua, 


Frenc 
O 
Graf. J hn C. Co., Phila., Pa. (A, B) 

Hydraulics, Inc., Seiten, N. Y. 


Greer 


I 
Hann Engineering Works, Chicago, Il. 


Hannil in Corp., Chicago, Ill. (A, B) 

tliyds wulic Press Mfg. Co., The, Mount 
si l Ohio (B) 

*L ogan Engineering Co., C hicago, Ill. (B) 

Loomis Engineering & Mfg. Co., Newark, 


Clifton, 


N B 
*M & N Hydraulic Press Co., 
N. J. (B t : 
Machine Factory & Foundry Ltd., Netstal, 


> 
Chicago, Ill. (A 


Sw 
Mead Specialties Co., A) 
Melrose Park, 


Miller Fluid Power Co., 
Ill. (A, B 

Munton Mfg. Co., Franklin Park, Ill. (A 
B 

x(Qilgear Co., The, Milwaukee, Wis. (B 

*Shaw, Francis & Co., Ltd., Manchester, 
England (B) 

*Simplomatic Mfg. Co., Chicago, Ill. (A 

*Standard Machinery Co., The, Mystic, 
Conn B 

Verduin, John Machine Corp., 
N. |. (B 

*Vickers, Inc., Detroit, Mich. (B) 

Westinghouse Air Brake Co., Wilmerding, 


Paterson, 


Pa. (A) 
*Wood, R. D. Co., Phila., Pa. (B) 


DIES, STEEL RULE, 
& DINKER 


Accurate Steel Rule Die Mfrs., New 
York, N. Y. 
Fabbrica Prodotti Termoplastici Carlo 
Pasquetti, Varese-Masnago, Italy 
Lansky Display Corp., New York, N. Y. 
Liberty Cutting Die Co., New York, N. Y. 
Matthews, Jas. H. & Co., Pittsburgh, Pa. 
Navarm Chemical Co., Maywood, Calif. 
Richards, J. A. Co., Kalamazoo, Mich. 
Simonds Saw & Steel Co., Fitchburg, 
Mass 
Skyline Industries, Inc., Titusville, Pa. 
Talmadge Printing Co., New York, N. Y. 


CLICKER 


DRIVES, VARIABLE SPEED 


American Blower Corp., Detroit, Mich. 

American Type Founders, Elizabeth, N. J. 

Century Electric Co., St. Louis, Mo. 

Clark-Aiken Co., The, Lee, Mass. 

Denison Engineering Co., C olumbus, Ohio 

Dusenbery, John Co., Inc., Verona, N. J. 

*Electro-Devices Inc., Pate rson, N. J. 

*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. 

General Dynamics Corp., Bayonne, N. J. 

Greer Hydraulics, Inc., Brooklyn, N. Y. 

*Industrial Ovens, Inc., Cleveland. Ohio 

*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N. 

*Oilgear Co., The, +r et el Wis. 

Reeves Pulley Co., Columbus, Ind. 

Rucker Co., The, Oakland, Calif. 

a Electric Motors, Los Angeles, 
Calif. 

*Vickers, Inc., Detroit, Mich. 

*W estinghouse Electric Corp., 
burgh, Pa, 


Pitts- 


*® Indicates Advertiser. 


DRYING AND PREHEATING 
EQUIPMENT 


A, Electric, Gas, Hot Air, Steam Heat 
B. Infrared 


* Adamson United Co., Akron, Ohio (A) 

American Blower Corp., Detroit, Mich. 
(A) 

Aogned puananiins Assoc., B’klyn, N. Y. 


Ball & Towel. Inc., B’klyn, N. Y. (A, B) 

Blodgett, G. S. Co., Inc., The, Burlington, 
Vt. (A) 

Brenner, J. G. Co., Newark, Ohio (B) 

*Brosites Machine Co., Inc., New York, 
N. Y. (A) 

Bullock-Smith Associates, New York, N. Y. 
(A, B) 

Clark-Aiken Co., The, Lee, Mass. (A) 

*Colton, Arthur Co., Detroit, Mich. (A) 

Despatch Oven Co., Minneapolis, Minn 

4) 


Dixon, T. H. 
England (A) 

*Egan, Frank W. & Co., 
N. J. (A) 

Fabbrica Prodotti Termoplastici Carlo 
Pasquetti, Varese-Masnago, Italy (B) 

Falcon Equipment Co., New Brighton, Pa. 


& Co., Ltd., Letchworth, 


Bound Brook, 


*Glenn Electric Heater Co., New York, 
. (A, B) 
Fostoria Pressed Steel Corp., 
Ohio (A, B) 
*Herbert Products Inc., 
N. Y. (A) 
*Industrial Heater Co., Inc., 


Fostoria, 

Woodhaven, 

New York, 
N. Y. (A) 

*Industrial Ovens, Inc., 


(A, B) 

*Industrial Radiant Heat Corp., Glad- 
stone, N. J. (A, B) 
*ackson & Church Co., Saginaw, Mich. 
Kirk’ Blum Mfg. Co., Cincinnati, Ohio (A) 
Koch, George Sons, Evansville, Ind. (A) 
La Rose, W. a & Associates, Inc., 

Cohoes, N. Y. 
*Lanly Co., Cle hic POS Ohio (A) 
*Lembo Machine W orks, Paterson, N. J. 
4 


Litzler, C. A. Co., Cleveland, Ohio (A) 

Lydon Bros., Inc., Hackensack, N. J. (A) 

Michigan Oven Co., Detroit, Mich (A) 

Miskella Infra-Red Co., The, Cleveland, 
Ohio (B) 

North American Electric Lamp Co., St. 
Louis, Mo. (B) 

Precision Scientific Co., Chicago, Ill. (B) 

Proctor & Schwartz, Phila., Pa. (A, B) 

*Projectile & Engineering Co., Ltd., 
London, England (A) 

Radiant Heat Inc., Providence, R. I. (B) 

*Shaw, Francis & Co., Ltd., Manchester, 
England (A) 

Sill Industries, Maplewood, N. J. (A, B) 

*Sylvania Electric Products, Inc., New 
York, N. Y. (B) 

Thermel Inc., Chicago, Ill. (A, B) 

Thermomat Co., Trenton, N. J. (A, B) 

Thoreson-McCosh, Inc., Detroit, Mich. 
(A) 

Verduin, John Machine Corp., Paterson, 
i. J. (A, B) 

* Waldron, _ Corp., New Brunswick, 
N. J. (A, 

a Wicgsed, 1 Edwin L. Co., Pittsburgh, 
Pa. (A, B) 

*Wolverine Equipment Co., Cambridge, 
Mass. (A) 

Wyssmont Co., Inc., L. I. C., N. Y. (A) 

Youngstown Miller Corp., Norwalk, Ohio 
(A) 


FILTERS AND OJL PURIFIERS 


Barnes Drill Co., Rockford, IIl. 
Greer Hydraulics, Inc., Brooklyn, N. Y. 


Cleveland, Ohio - 


EQUIPMENT 


Honan-Crane Corp., Lebanon, Ind. 
*Marvel Engineering Co., Chicago, Ill 
Shriver, T. & Co., Inc., Harrison, N. J. 
Youngstown Miller Corp., Norw ralk, Ohio 


FLAME SPRAYING, PLASTIC 
(Equipment) 


Schori Process Div., Ferro-Co Corp., 
me me A 


FLOW METERS 


Bailey Meter Co., Cleveland, Ohio 

Bristol Co., Waterbury, Conn. 

Fischer & Porter Co., Hatboro, Pa. 

Foxboro Co., The, Foxboro, Mass 

Minneapolis Honeywell Regulator Co., 
Phila., Pa 

Neptune Meter Co., New York, N. Y. 

*Taylor Instrument Companies, Roch- 
ester, N 


GAGES, PLUG AND THREAD 


Bristol Co., 
Custom 


Waterbury, Conn. 
Industries, Inc., Hempstead, 


N. Y 

Industrial Engineering Service, South 
Easton, Mass. 

Paton, Eric Ltd., Auckland, New Zealand 

*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford, Conn. 

Size Control Co., Div. of American Gage 
& Machine Co., Chicago, IIL. 


GAGES, RECORDING 


—— Temperature Control Co., Inc., 

Phila., Pa. 

Bailey Meter Co., Cleveland, Ohio 

*Barber-Colman Co., Wheelco Instru- 
ments Div., Rockford, Ill. 

Bristol Co., Waterbury, Conn. 

Fischer & Porter Co., Hatboro, Pa. 

Foxboro Co., The, Foxboro, Mass. 

Helicoid Gage Div., American Chain & 
Cable Co., Inc., Bridgeport, Conn. 

Industrial Nucleonics Corp., Columbus, 
Ohio 

Minneapolis-Honeywell 
Phila., Pa. 

Moeller 8 a mee Co., Ine., 
Hill, 

Partlow Genk New Hartford, N. Y. 

*Powers Regulator Co., Skokie, Il. 

*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford, Conn. 

Richardson Scale Co., Clifton, N. J. 

*Taylor Instrument Companies, 
ester, N. 

Thwing- Albert Instrument C 20., Phila., Pa. 

*Westinghouse Electric Corp., Pitts- 
burgh, Pa. 

Weston Electrical 
Newark, N 


Regulator Co.., 


Richmond 


Roch- 


Instrument Corp., 


HANDLING DEVICES FOR PLASTIC 
SHEET AND FILM 


(Expanders, Guiders, Straighteners, 
Batchers, Sheeters, etc.) 


Beck, Charles Machine Corp., Phila., Pa. 

*Black-Clawson Co., Dilts Machine 
Works Div., Fulton, N. Y. 

Clark-Aiken Co., The, Lee, Mass. 

Dusenbery, John Co., Inc., Verona, N. f: 

a Frank W. & Co., Bound Broo 


J. 
Kichley & Co., G.m.b.H. in Ruhrstahl, 
Hattingen Ruhr, Germany 
*Hobbs Mfg. Co., Worcester, Mass. 
*Industrial Ovens, Inc., Cleveland, Ohio 
Ketchpel Engineering Co., W. Engle- 
wood, N. 
*Lembo Machine Works, Paterson, N. J. 
*Liberty Machine Co., Paterson, N. J. 
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EQUIPMENT 


Link Engineering, Detroit, Mich. 
*Progressive Machine Co., Inc., 
son, 


N. J. 
*Robbins Tool & Die Co., Elkhart, Ind. 
*Shaw, Francis & Co., Ltd. Manchester, 
England 
Skyline Industries, Inc., Titusville, Pa. 
*United States Gasket Co., Camden, N. J. 
*Waldron, John Corp., New Brunswick, 


Pater- 


N. J. 
Weber, H. G. & Co., Inc., Kiel, Wis. 


HEATING EQUIPMENT 
(For Molds and Molding Machines) 
American Hydrotherm Corp., L. I. C., 
ie ee 
*B. I. P. Tools Ltd. Birmingham, Eng- 


land 

Ball & Jewell, Inc., B’klyn, N. Y. 

Eclipse Fuel Engineering Co., Rock- 
ford, Ill. 

Engineering Research & 
Co., Addison, Ill. 
Falcon Equipment Co., New Brighton, 
Pa 


Development 


Geneaal Radio Co., Cambridge, Mass. 
Gerin Mfg. Co., Inc. .. Newark, N. J. 

*G ~~ Elec.ric Heater Co., New York, 
Woodhaven, 


N. 
dHerbert Products Inc., 
N. Y 


*xImproved Machinery Inc., Nashua, 


Inc., New York, 


N. H. 
*Industrial Heater Co., 
N. Y 


Industrial Mfg. Corp., Indianapolis, Ind. 

*Industrial Ovens, Inc., Cleveland, Ohio 

Industrial Radiant Heat Corp., Glad- 
stone, | 

—- Molders Supply Co., Cleveland, 
Ohio 

Machine Factory & Foundry Ltd., Net- 
stal, Switz. 

Miskella Infra-Red Co., Cleveland, Ohio 

*Powers Regulator Co., Skokie, IIl. 

Radio Frequency Corp., Medfield, Mass. 

Seward Industries Inc., New York, N. Y. 

Sill Industries, Maplewood, N. J. 

*Sterling, Inc., Milw: aukee, Wis. 

*Sylvania _ Products, Inc., New 
York, N. 

Syntron Co., 5 City, Pa. 

Thermel Inc., Chicago, Ill. 

Thermomat Co., Inc., Trenton, N. J. 

hat = te Metal Products Co., Wabash, 
Ind. 

* Wiegand, Edwin L. Co., Pittsburgh, Pa. 

Youngstown Miller Corp., Norwalk, 
Ohio 


HIGH FREQUENCY HEAT SEALING 
EQUIPMENT 


(See Machines, Sealing) 


HIGH FREQUENCY 
PREHEATING EQUIPMENT 


Electronic Heating Co., Newton High- 
lands, Mass. 

Engineering Research & Development 
Co., Addison, Ill. 

Girdler Co., The, Thermex Div., 
ville, Ky. 

W. T. & Associates, Inc., 

Cohoes, N. Y. 

*Mayllower Electronic Devices, Inc., 
West New York. N. J. 

Radio Frequency Corp., Medfield, Mass. 

Sherman Industrial Electronics Co. ® 
Belleville, N. J 

*Thermatron Div., ae Receptor Co., 
Ine., New York, N. 

* Westinghouse iElectric Corp., 
__burgh, Pa. 


% Indicates Advertiser. 


Louis- 


Pitts- 


HYDRAULIC POWER SYSTEMS 


Albert, L. & Son, Trenton, N. 

Aldrich Pump Co., The, Alle -ntown, Pa. 

*American Steel Foundries, Elmes Engi- 
neering Div., Cincinnati, Ohio 

*B. I. P. Engineering Ltd., Birmingham, 
England 

Baker Bros., Inc., Toledo, Ohio 

*Barksdale Valves, Los Angeles, Calif. 

*Bolling, Stewart & Co., Inc., Clev eland, 
Ohio 

Borg-Warner Corp., Bedford, Ohio 

*Clifton Hydraulic Press Co., Clifton, 
N. 


Chicago, Il. 
H. & Co., Ltd., 


\ 3 
Delft Co., 
Dixon, ; A 


England 

neath Oil Mill Mach. Co., Piqua, Ohio 

Graf, John C. Co., Phila., Pa. 

Greer Hydraulics, Inc., Brooklyn, N. Y. 

*Hydraulic Press Mfg. Co., The, Mount 
Gilead, Ohio 

Ketchpel Engineering Co., W. 
wood, N. J. 

Litzler, C. A. Co., Inc., Cleveland, Ohio 

Loomis ene & Mfg. Co., New- 
ark, J 

*M & N Hydraulic Press Co., Clifton, 


Letchworth, 


Engle- 


N, J. 
Machine Factory & Foundry, Ltd., Net- 
stal, Switz. 
MacMillin Eng. Corp., Chicago, Ill. 
Munton Mfg. Co., Franklin Park, IIL. 
*Oilgear Co., The, Milwaukee, Wis. 
Rucker Co., The, Oakland, Calif. 
*Shaw, Francis & Co., Ltd., Manchester, 
England 
Sheridan-Gray, Inc., 
tates, Calif. 
*Standard Tool Co., Leominster, Mass. 
Turchan Follower Machine Co., Detroit, 
Mich. 
*Universal Hydraulic 
Inc., New York, N. Y. 
*Vickers, Inc., Detroit, Mich. 
*Wood, R. D. Co., Phila., Pa 


Palos Verdes Es- 


Machinery Co., 


KETTLES, RESIN 


Applied Engineering Assoc., B’klyn, N. Y. 
*Bailey, R. N. & Co., New York, me 
*Blaw-Knox Co., Pittsburgh, Pa. 
Brighton Copper Works, Cincinnati, Ohio 
Falcon Equipment Co., New Brighton, 


Pa 
Foster-Wheeler Corp., New York, N. Y. 
Industrial Process Engineers, Newark, 


N. J. 
Pa‘terson-Kelley Co., Inc., The, E. 
Stroudsburg, Pa. 
Read Standard Corp., York, Pa. 
Whitlock Mfg. Co., The, Hartford, Conn. 


LINERS, EXTRUDING MACHINE 
CYLINDERS 


*Aetna-Standard Eng. Co., Warren, Ohio 

Ampco Metal, Inc., Milwaukee, Wis. 

Brighton Copper Works, Inc., Cincin- 
nati, Ohio 

*Clifton Hydraulic Press Co., Clifton, 


Fabbrica Prodotti Termopiastici Carlo 
Pasquetti, Varese-Masnago, Italy 

*Industrial Ovens, Inc., Clev veland, Ohio 

Industrial Research Laboratories, Div. of 
Honolulu Oil Corp., Los “Angeles, Calif. 

*North, H. W. Co., The, E rie, Pa. 

*Shaw, Francis & Co., Ltd., Manchester, 
England 


LUBRICATING SYSTEMS, 
CENTRALIZED 


Bijur Lubricating Corp., Rochelle Park, 
Lincoln Engineering Co., St. Louis, Mo. 
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MARKING EQUIPMENT 


A. Roll Leaf Stamping 

B. Branding 

C. Engraving 

D. Printing (for molded parts on), 


Aacon Industries, Inc., B’klyn. N. y ; 

*Ackerman-Gould Co., New York, \ 
(A, B, C, D) 

*Accomerk Co., The, Elizabeth, N. J. 

Admiral Plastics Corp., B’klyn, N. y, (4 

All Purpose Gold Corp., B'klyn, N. | 


(A) 
Allied Engravers, Inc., New York, N } 
(C) 


Ameriplastic Co., The, Flint, Mich, (3 

*Apex Machine Co., College Pt., N. \ 
(A, B, C, D) 

*Gane Bros. & Lane, Inc., Chicago, |] 
(A) 

*Green Instrument Co., 
Mass. (C) 

Griffin, Campbell, 
York, N. Y. (A) 

Hank Sion zn & Display Co., 
(D) 

*Kingsley Stamping Machine Co., Hol} 
wood, Calif. (A) 

Markem Machine Co., 

, D) 

Matthews, Jas. H. & Co., 
(A, B, C, D) 

Monogram of Calif., San Francisco, Calif 


Cambridge 


Hayes, Walsh, \ 


Adams, M 


Keene, N. H 


Pittsburgh, | 


(A) 

Numberall Stamp & Tool Co., Stat 
Island, N. Y. (B) 

*Olsenmark Corp., New York, N. Y, (A 


B) 

*Parker Stamp Works, Inc., The, Har. 
ford, Conn. (A, B, C, D) 

*Peerless Roll Leaf Co., Inc., Uni 
City, N. J. (A, B) 

Pereles Bros. Inc., Milwaukee, Wis. (( 

Post Electric Co., Inc., Andover, N. | 
(A, B) 

ber M. & Sons, Inc., Hartford, Conn 
(A) 

Talmadge Printing Co., New York, N. ) 

(A) 


MOLD COMPONENTS, 
STANDARD STOCK 


~“ . P. Tools Ltd., Birmingham, Eng. 

anc 

Capitol Eng. Co., Milwaukee, Wis. 

Clark-Aiken Co., The, Lee, Mass. 

— Mold Engineering Co., Detroit 
Mich. 

Ferriot Bros., Inc., Akron, Ohio 

Loranger Plastics Corp., Warren, Pa. 

Maher Inc., Worcester, Mass. 

= ‘enn Elmer C. & Co., Inc., Chicago, 


Plastipipe Inc., Los Angeles, Calif. 

Sarcol Foundry & Pattern Corp., Chi- 
cago, Ill. 

*Tilp, J. G., Ine., Union, N. J. 

*Van Dorn Iron Works Co., The, Cleve- 
land, Ohio 

W. & A. Co., Inc., Attleboro, Mass. 


MOLDS AND DIES 
(See Specialized Services) 


Borg-Warner Corp., Pesco Products Div., 
Bedford, Ohio 

Century Electric Co., St. Louis, Mo. 

Diehl Mfg. Co., Somerville, N. J. 

General Dynamics Corp., Bayonne, N. J. 





General E 

xOilgear 

Sterling 
Calif 


xWesting 
burgh, 


(See I ry 


*xAdamso 
xAetna § 
Albert, L 
Ampco 4 


*Baldwit 
Pa 
x Bolling 
Ohio 
*Carver, 
Clark-Ail 
*Clifton 
N. J. 
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Eichler 
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*xErie E 
*Erie F 
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Conn 
French | 
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Cone 
Graf, Je 
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*Indust 
Knuth | 
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Loomis 
ark, | 
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stal, 
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Calif 
Precisic 
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Engl 
*Stand 
Therm 
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Williar 
* Woo 


(See | 


General Electric, Schenectady, N. Y. 
The, Milwaukee, Wis. 


#Oilgear Co., 
; Angeles, 


Ster Electric Motors, Los 
Corp., Pitts- 


Westinghouse Electric 


Pa. 
OVENS 


Drying and Preheating Equipment, 
Infrared) 


PLATENS, PRESS 
(Electric and Steam) 


Akron, Ohio 


*Adamson United Co., 
Wiz irren, Ohio 


*xAetna Standard Eng. Co., 
Albert, L. & Son, Trenton, N. 

{mpco Metal, Inc., Milwaukee, Wis. 

*B. I. P. Engineering Ltd., Birmingham, 
i lanc 

*Baldwin-Lima-Hamilton Corp., Phila., 


I 
*Bolling, Stewart & Co., Inc., Cleveland, 
Ohi 
*Carver, Fred S. Inc., Summit, N. J. 
Clark-Aiken Co., The, Lee, Mass. 
*Clifton Hydraulic Press Co., 
N. J 
Dixon, T. H. 
i ngl in 
Dornbusch & Co., Krefeld, Germany 
Eichler & Co. G.m.b.H. in Ruhrstahl, 
Hattingen/Ruhr, Germany 
*Erie Engine & Mfg. Co., Erie, Pa. 
*Erie Foundry Co., Erie, Pa. 
Falcon Equipment Co., New Brighton, 


Clifton, 


& Co., Ltd., Letchworth 


Pa 
*Farrel-Birmingham Co., Inc., Ansonia, 
Conn 
French Oil Mill Mach. Co., 
*Glenn Electric Heater 
York, N. , 4 
Gougler, C. L. Machine Co., 
Graf, John C. Co., Phila., Pa. 
*Hale & Kullgren, Inc., Akron, Ohio 
Harco Industries, Inc., Rochester, N. Y. 
*Industrial Ovens, Inc., Cleveland, Ohio 
Knuth Eng. Co., Chicago, Ill. 
*Logan Engineering Co., Chicago, IIl. 
Loomis Engineering & Mfg. Co., New- 


Piqua, Ohio 
Corp., New 


Kent, Ohio 


Clifton, 


ark, N. J. 
*M & N Hydraulic Press Co., 
N 


J 
Machine Factory & Foundry Ltd., Net- 
stal, Switz. 
*North, H. W. Co., The, Erie, Pa. 
Pasadena Hydraulics, Inc., Pasadena, 
Calif. 
Precision Scientific Co., Chicago, Il. 
Seward Industries Inc., New York, N. Y. 
*Shaw, Francis & Co., Ltd., Manchester, 
England 
*Standard Tool Co., Leominster, Mass. 
Thermel Inc., Chicago, 
*U ates States Rubber Co., New York, 
N. 


sUnivoead a ag gt Machinery Co., 
Inc., New York, N. 

Wabash Metal ts Ral Co., Wabash, 
Ind. 

Williams-White & Co., Moline, Ill. 

*Wood, R. D. Co., Phila., Pa 


PREHEATING EQUIPMENT 


(See Drying, Heating, High Freqeuncy 
Equipment) 


PRESS POLISHING PLATES 


Ampco Metal, Inc., Milwaukee, Wis. 
*Carver, Fred S. Inc., Summit, N. J. 
Graf, John C. Co., Phila., Pa. 
Hawkridge Bros. Co., Boston, Mass. 

nm f Nevin H. & Co., Pennsauken, 


% Indicates Ndvertiser. 


Wabash Metal Products Co., 
Ind. 
Willson Camera Co., 


Wabash, 


Havertown, Pa. 


PYROMETERS 


Assembly Products, Inc., Chagrin Falls, 
Ohio 

Bailey Meter Co., Cleveland, Ohio 

*Barber-Colman Co., Wheelco Instru- 
ments Div., Rockford, II. 

Bristol Co., Waterbury, Conn. 

*xC ambridge Instrument Co., Inc., New 
York, 

* Electric 
Ohio 

Electro-Tech Equipment Co., New York, 
N. Y 


% ? 
Auto-Lite Co., The, Toledo, 


Foxboro Co., The, Foxboro, Mass. 

Illinois Testing Labs., Inc., Chicago, III. 

Leeds & Northrup Co., Phila., Pa. 

-.: x ~“hmeedaiees Regulator Co., 
Phila., Pz 

Moeller “Insirument Co., Inc., 
Hill, Y. 

euamens Instrument Co., 
field, N. J. 

Thermo Electric Co., Rochelle Park, N. J. 

Thwing-Albert Instrument Co., Phila., 
>a. 

*West Instrument Corp., Chicago, Ill. 

Weston Electrical Instrument Corp., 
Newark, N. J. 


Richmond 


Inc., Bergen- 


REWINDING EQUIPMENT 


*Black-Clawson Co., Dilts Machine 

Works Div., Fulton, N. Y 
Clark-Aiken Co., The, Lee, 
Dixon, T. H. & Co., Ltd., 


England : 
Inc., Verona, N. j. 


Mass. 
Letchworth, 


Dusenbery, John Co., 
*E i Frank W. & Co., Bound Brook, 


Eichler & Co., G. ms H. in Ruhrstahl, 
Hattingen/Ruhr, Germany 

*Hobbs Mfg. Co., Worcester, Mass. 

*Industrial Ovens, Inc., Cleveland, Ohio 

Johnstone Engineering & Machine Co., 
Parkesburg, Pa. 

*Lembo Machine Works, Paterson, N. J. 

Link Engineering, Detroit, Mich. 

Litzler, C. A. Co., Inc., Cleveland, Ohio 

tes ay Plastic Machinery Corp., Lodi, 
N. J. 

*Progressive Machine Co., Inc., Pater- 
son, N. J. 

Ruf Machine Co., Inc., New York, N. Y. 

Tool Eng. & Mfg. Co., Providence, R. I. 

a a John Machine Corp., Paterson, 


Waldron, John Corp., New Brunswick, 
N. 


J. 
* Wolverine Paper Converting Machinery 
Corp., Detroit, Mich. 


ROLLS 


A. Calendering and Compounding 
B. Embossing 
C. Printing 


*Adamson United Co., Akron, Ohio (A, 
B 


) 
Albert, L. & Son, Trenton, N. J. (A) 
Ampco Metal, Inc., Milwaukee, Wis. (A) 
— Machine Co., College Pt., N. Y. 
tboliing, Stewart & Co., Inc., Cleveland, 
Ohio (A) 
Clark-Aiken Co., Lee, Mass. (A, B, C) 
*Clifton Hydraulic Press Co., Clifton, 
N. J. (A) 
ooo, T. H. . —~ Ltd., Letchworth, 
land (B, C 
peeieeh & . Krefeld, Germany (B) 
Eichler & Co. G.mb.H. in Ruhrstahl, 
Hattingen/Ruhr, Germany (A) 


EQUIPMENT 


*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. (A) 

Inta Roto Machine Co., Inc., Richmond, 
Va. (A, B, C) 

International Engraving Corp., 
Greve, N. J. (A, B, C) 

Jones, C. Walker Co., Phila., Pa. (C) 

*xLembo _— Works, Paterson, N. J. 
(A, B, € 

*Liberty 
N. J. (B 

*Paper Pichia & Research, Inc., 
Roselle, N. J. (A, B, C) 

*Parker Stamp Works, Inc. ., The, Hart- 
ford, Conn. (A, B, C) 

ae” oo. Manhattan, Inc., 


Cedar 


Machine Co., Inc., Paterson, 


Passaic, N. J. 

# Robbins Tool & Die Co., Elkhart, Ind. 
(A, 

Swan Machine Co., New York, N. Y. (B) 

T & M Machine & Tool Co., B’ klyn, Ny A 
(A, B, C) 

Tp i m. R. & Sons Co., 

j. (A, B 

United adh & Foundry Co., 
Pa. (A, B, C) 

*United States Gasket 
N. J. (A, C) 

United on ag” Metal Coatings Co., Inc., 
Elizabeth, N. J. (C) 

*xUnited States Rubber Co., 
N. Y. (C) 

Verduin, John Machine Corp., Paterson, 


Trenton, 
Pittsburgh, 


Co., Camden, 
New York, 


N. J. (A, B) 
*Waldron, John Corp., New Brunswick, 


J. ( 


SCALES 


(Checkweighing, Compounding, 
Weighing) 


Automatic Temperature Control Co., 
Inc., Phila., Pa. 

Detecto Scales, Inc., B’klyn, N. Y. 

~— Weight Scale Co., The, Columbus, 
Ohio 

Link Engineering, Detroit, Mich. 

Richardson Scale Co., Clifton, N. J. 

Toledo Scale Co., Toledo, Ohio 

Torsion Balance Co., The, Clifton, N. J. 

Weighing Components, Hatboro, Pa. 


TABLES, ELEVATING 


*xC a Hydraulic Press Co., Clifton, 
ai 

Boling Stewart & Co., Inc., Cleveland, 
Ohio 

Dixon, T. H. & Co., Ltd., 
England 

Economy Eng. Co., Chicago, Ill. 

*Erie Engine & Mig. Co., Erie, Pa. 

*Erie Foundry Co., Erie, Pa. 

— Birmingham Co., Inc. ., Ansonia, 

Conr 

French ‘Oil Mill Machinery Co., Piqua, 
Ohio 

Hamilton Tool Co., The, Hamilton, Ohio 

*Wood, R. D. Co., Phila., Pa. 


Letchworth, 


TESTING APPARATUS 


Abrasion 
Accelerated W eathering 
Conditioning Cabinets 
Electrical 

low 
Hardness 
Heat Distortion 
Impact 
Ovens 
Strength 
Miscellaneous 


ASSO POS > 


American Instrument Co., Inc., Silver 
Spring, Md. (G, I, K) 

American Machine & Metals, Inc., Riehle 
Testing Machine Div., E. Moline, Ill. 


(J) 
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EQUIPMENT 


Ames, B. C. Co., Waltham, Mass. (G, J, 
K) 

Anetsberger Bros 
(B, C) 

Applied Engineering Assoc., B’klyn, N. Y. 
(I) 

Atlas Electric Devices Co., 
(A, B) 

Bailey Meter Co., Cleveland, Ohio (E) 

*Baldwin-Lima-Hamilton Corp., Phila., 
Pa. (D, E, F, H, I, J, K) 

Brookfield Engineering 
Stoughton, Mass. (K) 

Cady, E. J. & Co., River Forest, Ill. (K) 

*Carver, Fred S. Inc., Summit, N. J. (E 


.» Inc., Northbrook, Ill. 


Chicago, IIl. 
Labs., Inc., 


, K) 

Clark Instrument, Inc., Dearborn, Mich. 
(F) 

Delft Co., Chicago, Ill. (K) 

Despatch Oven Co., Minneapolis, Minn. 


(1) 

Electro-Tech Equipment Co., 
N. Y. (D) 

Fischer & Porter — 

General Radio Co., ( ‘ambridge, Mass. (D) 

Gurley, W. & L. E., Troy, N. Y. (K 

*Industrial Ovens, Inc., Clevelz b« 4 Ohio 
(I) 

Instron Engineering 
Mass. (J) 

Koch, George Sons, Inc 
(1) 

La Rose, W. T. & Associates, Inc., 
Cohoes, N. Y. (D) 

Leeds & Northrup Co., Phila., Pa. (D) 

a ST & Mfg. Co., New- 

N. J. U, 

McMillan a Inc., 
Mass. (D) 

Moeller <a Co., 
Hill, (K) 

nace * 4. & Ord. Co., 
(H, J) 

Newage International, Inc., 
N. Y. (F) 


New York, 


Hatboro, Pa. (E) 


Corp., Quincy, 


. Evansville, Ind. 


Ipswich, 
Inc., Richmond 
Irvine, Pa. 
New York, 
Olsen, Tinius, Testing ——— Co., Wil- 


low Grove, Pa. (A, E, F, G, H yd 


Plastics By Chapman, Beriicley, Calif, 
(D, K) 


ra Seheniie Co., Chicago, Ill. (B, 


Zz 
*Scott : Inc., Providence, R. I. (A, 
J, K) 


Simpson Electric Co., Div. of ~~ 
Gage & Machine Co., Chicago, III. 
K) 


Sylvania Electric Products, Inc., New 
York, N. Y. (D 

T ray Machine & Tool Co., B’klyn, N. Y. 

1) 

Taber Instrument Corp., No. Tonawanda, 
N. Y. (A, F, K 

Tenney Engineering, Inc., Union, N. J. 
(C, I) 

Torsion Balance Co., Clifton, N. J. (F) 

Thwing-Albert Instrument Co., Phila., 
Pa. (D, H, J, K) 

United States ba yt > Inc., Hoboken, 
N. J. (A, D, G, H, K 

U ean” Aviation 
New York, N. Y. (A) 

Ww —_ Metal Products Co., Wabash, 
Ind. (F, J, K 

vert oa Nido 
burgh, Pa. (D) 

Wilson Mechanical Instrument Div., 
American Chain & Cable Co., Inc., 
New York, N. Y. (F) 

Wyzenbeek & Staff, Inc., Chicago, II] (A) 


Diaitd Inc., 


Electric Corp., Pitts- 


TRAPS, STEAM 


American a Steam Co., Inc., N. 
Tonawanda, N. 

Armstrong Machine W orks, Three Rivers, 
Mich. 

Crane Co., Chicago, Il. 

*Powers Regulator Co., Skokie, Ill. 

*Sarco Co., Inc., New York, N. Y. 

*Sterling, Inc., Milwaukee, Wis. 

Yarnall-Waring Co., Phila., Pa. 


VACUUM EQUIPMENT, HIGH 
(For Coating, Ete.) 


Applied Engineering Assoc., B’klyn, N. Y. 
Beach-Russ Co., New York, N. Y. 
Central Scientific Co., Chicago, Ill. 
Cc — Vacuum Corp., Rochester, 


Y. 
Delf Co., Chicago, Ill. 
Dorrie Process Co., B’klyn, N. Y. 
High Vacuum Equipment Corp., Hing- 
ham, Mass. 
Kraissl Co., Inc., Hackensack, N. 
Lammert & Mann Co. » Cc hicago, Til. 
National Research Corp., Newton High- 
land, Mass. 
Optical Film Engineering Co., Phila., Pa. 
*Stokes, F. J. Machine Co., Phila., Pa. 


*Sylvania Electric Products, In: 


York, N. Y » New 


VACUUM PLATING HOLDING 
RACKS 


*Conforming Matrix Co., Toledo, Ohio 

*Finish Engineering Co., Inc., Erie, Pa 

*Thierica Studio, Sepanski ‘& Assoc. 
Grand Rapids, Mich. ‘ 


VIBRATORS 


Cleveland Vibrator Co., Cleveland, Ohi 

Fabbrica Prodotti Termoplastici Carlo 
Pasquetti, Varese-Masnago, Italy 

*Lupoline Automatic Po ishing Equip. 
ment Corp., Tuckahoe, N. Y. 

Syntron Co., Homer City, Pa. 

T & M Machine & Tool Co., B’klyn, N.Y 


WEIGH-FEEDERS 


Exact Weight Scale Co., The, Columbys. 
Ohio 


Glengarry Equipment Corp., Bay Shor 
N. Y. 


WELDING, PLASTIC 
(Equipment) 


as Resinous Products, Inc., Conneaut, 

Ohio 

Almac Engineering Co., Pittsburgh, P 

Callanan, J. A. Co., Chicago, Ill. 

*D & R Plastic Welders, Inc., Hazard- 
ville, Conn. 

Electronic Processes Corp., Los Altos, 


alif. 
ekcber Mfg. Corp., New York, N. Y. 
Kleinzway, Inc., Engineering Div., Chi- 
cago, Il. 
a Cutting Die Co., New York, 


kMayflower Electronic Devices, Inc., 
West New York, N. J. 

Plastics By Chapman, Berkeley, Calif. 

Richter, Frederic A., Chicago, Ill. 

*Thermatron Div., Radio Receptor Co., 
Inc., New York, 'N. 

Udylite Corp., The, De stroit, Mich. 

Weld Edge Plastics, Inc., Newark, N. J. 








MACHINE TOOLS 








CUTTING TOOLS 
(Routers, Millers, Cutters, etc.) 


Ace Drill Corp., Adrian, Mich. 

erson Bros. Mfg. Co., Rockford, IIL. 
Atrax Co., The, a on, Conn. 
Besly-Welles Corp., Beloit, Wis. 
—. Robert H. Co., Beverley Hills, 


DeWalt Inc., ng ey Pa. 

DoAll Co Plaines, Ill. 

Ekstrom, vg Bey & Co., Rockford, Il 

Elgin National Watch Co., Elgin, Ill 
Ex-Cell-O Com. D Detroit, Mich. 

F & F Mold & Die Works, Inc., Dayton, 


& Indicates Advertiser. 


Giddings & Lewis Machine Tool Co., 
Fond du Lac, Wis. 
*Gorton, George Machine Co., Racine, 


Wis. 
— H. W. Co., Richmond Hill, 


*Lupoline Automatic Polishing Equip- 
ment Corp., ha. N. Y. 

Melin Tool Co., 2 Govern, Ohio 

Meyers, W. F. ag 

*Mico Instrument Co., Can boise, Mass. 

sia > Eric Ltd., Auckland, New Zea- 


Pierce Ww Machine Co., La- 


Gran: 5 
le Machine Co., Syracuse, 


. 
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*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford, Conn. 

Precise Products Corp., Racine, Wis. 

Sousmanee Tool Industries Inc., Saginaw, 
Mi 

Super Tool Co., Detroit, Mich. 


MACHINES, BORING 


*American Steel Foundries, King Ma- 
chine Tool Div., a7 = 
Barnes ro ad Rockford, I 





Ketcl pel ] 
N 


“ 


MAC 


merican 
. Arbor, 
*xButtonde 
xCincinna 
Cincinn 
Denison I 
bus, Oh 
Greene ‘d 
Ketchpel 
wood, | 
*M & N 
N. J. 


MAC 


x America 
neering 
*xCincinn 
Cincim 
Deakin, ] 
*Gorton, 
Wis. 
Lawson, 
*M & I 


Turchan 
Mich. 

*Watsor 
Porter 


Ekstron 
(A, B 
Electro 


Hamilt 
(A, E 
Ketchp 
won 
Lawsot 
(A, ] 
Linley 
Nation 
mon 
*Pratt 
Pon 
Turner 
Con 


Ketchpel Engineering Co., W. Engle- 
N. J. 


MACHINES, BROACHING 


American Broach & Machine Co., Ann 
\ Mich. 

*Buttondex Corp., New York, N. Y 

*Cincinnati Milling Machine Co., The, 
Cincinnati, Ohio 

Denis m Engineering Co., 

Ohio 
Greenerd Arbor Press Co., Nashua, N. H. 
Ketchpel Engineering Co., W. Engle- 


The, Colum- 


mM & 'N Hydraulic Press Co., Clifton, 


\ | 
oe 2 


MACHINES, DIE SINKING 


*American Steel Foundries, Elmes Engi- 
neering Div., Cincinnati, Ohio 

*Cincinnati Milling Machine Co., The, 
Cincinnati, Ohio 

Deakin, J. Arthur & Son, Jamaica, N. Y. 

*Gorton, George Machine Co., Racine, 


New York, N. Y. 
Clifton, 


Lawson, E. P. Co., Ine., 

*M & N Hydraulic Press Co., 
N. J 

*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford, Conn. 

*Reed-Prentice Corp., Worcester, Mass. 

Turchan Follower Machine Co., Detroit, 
Mich 

*Watson-Stillman Co., The, ‘wk H: K. 
Porter Co., Inc., Roselle, N. J. 


MACHINES, DRILLING 


\. Drill Presses, Multiple Spindle 
B. Drill Presses, Single Spindle 
C. Jig Borers 


Atlas Press Co., Kalamazoo, Mich. (A, B) 
Baker Bros., Inc., Toledo, Ohio (A, B) 
Barnes Drill Co., Rockford, Ill. (A, B) 
Boice-Crane Co., Toledo, Ohio (A, B) 
Commander Mfg. Co., Chicago, Ill. (A) 
DoALL Co., The, Des Plaines, Ill. (A) 
Ekstrom, Carlson & Co., Rockford, Ill. 


4, B) 
Electro-Machine Co., Milwaukee, Wis. 
4, B) 


Famco Machine Co., Kenosha, Wis. (A, 


B) 

Hamilton Tool Co., The, Hamilton, Ohio 
A, B 

Ketchpel Engineering Co., W. 
wi od, N. (B) 

Lawson, E. P. Co. Inc., New York, N. Y. 
4, B) 

Linley Bros. Co., Bridgeport, Conn. (C) 


Engle- 


National Automatic Tool Co., Inc., Rich- 
mond, Ind. (A) 

*Pratt & Whitney, Div. 
Pond Co., W. Hartford, Conn. (C) 
Turner Machine Co., Inc., Danbury, 

Conn. (A) 


Niles-Bement- 


MACHINES, DUPLICATING 


Giddings & Lewis Machine Tool Co., 
Fond du Lac. Wis. 
or George Machine Co., Racine, 


Monarch Machine Tool Co., Sidney, Ohio 

Onsrud Machine Works, Inc., Chicago, Ill. 

*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford, Conn. 

Turchan Follower Machine Co., 
Mich. 

Van Norman Co., Springfield, Mass. 


Detroit, 


% Indicates Advertiser. 


MACHINES, ENGRAVING 


Auto Engraver Co., Ridgefield, Conn. 
Deakin, J. Arthur & Son, Jamaica, N. Y. 
*Gorton, George Machine Co., Racine, 
Wis. 
*Green 
Mass. 
Ideal Industries, Inc., Sycamore, Ill. 
*Mico Instrument Company, Cambridge, 
Mass. 
Onsrud Machine Works, Inc., Chicago, Ill. 
Pierce Wrapping Machine Co., LaGrange 
Park, ; 
Precise Products Corp., 
Preis. H. 
Hillside, N. 
Verduin, john Machine C orp., 
N. J. 


Instrument Co., Cambridge, 


Racine, Wis. 
if Engraving Machine Co., 


Paterson, 


MACHINES, GRINDING 


A. Grinders, Bench (Drill 
and Tap) 
Grinders, Centerless 
Grinders, Internal 
Grinders, Portable Hand 
Grinders, Surface 
Grinders, Universal and 
Tool 
American Cy Tools Co., Inc., New 
York, N. 
Besly- Welles Fae Beloit, Wis. (E) 
Black & Decker Mfg. Co., The, Towson, 
Md. (A, D) 
Boice-Crane Co., Toledo, Ohio (F) 
Chicago Wheel & Mfg. Co., Chicago, Ill. 
(D) 
*C incinnati Milling Machine Co., The, 
Cincinnati, Ohio (B, F) 
Deakin, J. Arthur & Son, Jamaica, N. Y. 
(F) 
DeWalt Inc., Lancaster, Pa. (A) 
DoALL Company, The, Des Plaines, Il. 
(A, E) 
as: Wes Company, Racine, Wis. (A, C, D, 


Elin National Watch Company, Elgin, 

Ill. (D) 

ee Labs., 

oes (B) 

Ex-Cell-O C orp., Detroit, Mich. (F) 

Ferriot Bros., Inc., Akron, Ohio (D) 

Foredom Electric Co., New York, N. Y. 
(D) 

*Gorten, George Machine Co., Racine, 
Wis. (F) 

Hammond Machinery 
Kalamazoo, Mich. (F) 

Haskins, R. G. Co., Chicago, Ill. (D) 

Hisey-Wolf Machine Co., The, Cincin- 
cinati, Ohio (A, F) 

= Instrument Co., Cambridge, 


Pompton Lakes, 


Builders, Inc., 


Mass. 


Millers Falls Co., Greenfield, Mass. (A, D) 

Norton Co., Worcester, Mass. (E, F) 

Pierce Wrapping Machine Co., LaGrange 
Park, Ill. (A) 

Porter-Cable Machine Co., 
N. Y. (B, D, E) 

*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford, Conn. (E, F) 

Precise Products Corp., Racine Wis. (C, 


D) 
Greenfield, 


Production 
Mass. (B) 

*Royal Master, Inc., Riverdale, N. J. (B) 

Size Control Co., Chicago, Ill. (B) 

Stow Mfg. Co., Binghamton, N. Y. (D 

Vv ™ pe Company, Springfield, Mass. 
B 


Syracuse, 


Machine Co., 


MACHINES, KELLERING 


*Pratt & Whitney Div., Niles-Bement- 
Pond Co., W. Hartford, Conn. 


MACHINE TOOLS 


MACHINES, LATHES 
(Turning, Boring, Etc.) 


Atlas Press Co., Kalamazoo, Mich. 

DeWalt Inc., Lancaster, Pa. 

*Logan Engineering Co., Chicago, Ill. 

Monarch Machine Tool Company, Sid- 
ney, Ohio 

*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford, Conn. 

*Reed-Prentice Corp., Worcester, Mass. 

*Smart & Brown, Ltd., London, England 


MACHINES, 


A. Plain Milling 

B. Rotary Head Milling 
C. Universal Milling 
D. Vertical Milling 


Atlas Press Co., Kalamazoo, Mich. (A) 

Auto Engraver Co., Ridgefield, Conn. (D) 

*Cincinnati Milling Machine Co., The, 
Cincinnati, Ohio (A, C, D) 

Ekstrom, Carlson & Co., Rockford, Ill. (D) 

sr: Machine Tool Co., Glendale, Calif, 

D) 

Gitldines & Lewis Machine Tool Co., 
Fond du Lac, Wis. (D) 

*Gorton, George Machine Co., Racine, 
Wis. (A, C, D) 

Onsrud Machine Works, Inc., Chicago, Ill. 
(A, B, D) 

Precise Products Corp., Racine, Wis. (B) 

*Reed-Prentice Corp., Worcester, Mass. 
(C, D) 

Van Norman Co., 
C) 


MILLING 


Springfield, Mass. (A 


MACHINES, PLANING 
AND SHAPING 


Atlas Press Co., Kalamazoo, Mich. 

DeWalt Inc., Lancaster, Pa. 

Giddings & Lewis Machine Tool Co., 
Fond du Lac, Wis. 

a H. W. Co., Richmond Hill, 
N. 

oun Machine Works, Inc., Chicago, Ill. 

Porter-Cable Machine Co., Syracuse, 
N. Y. 

*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford, Conn. 


MACHINES, PROFILING 


Auto Engraver Co., Ridgefield, Conn. 

*Cincinnati Milling Machine Co., The, 
Cincinnati, Ohio 

Engis Equipment Co., Chicago, Il. 

Ex-Cell-O Corp., Detroit, Mich. 

Fray Machine Tool Co., Glendale, Calif. 

*Gorton, George Machine Co., Racine, 
Wis. 

*Mico Instrument Co., Cambridge, Mass. 

Onsrud Machine Works, Inc., Chicago, III. 

Pierce Wrapping Machine Co., LaGrange 
Park, Ill. 

*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford, Conn. 

Turchan Follower Machine Co., Detroit, 
Mich. 


MACHINES, ROUTING 


DeWalt Inc., Lancaster, Pa. 

Ekstrom, Carlson & Co., Rockford, IIl. 

Fray Machine Tool Co., Glendale, Calif. 

Onsrud Machine Works, 'Inc., Chicago, Ill. 

Porter-Cable Machine Co. .» Syracuse, 
N. ¥. 

Precise Products Corp., Racine, Wis. 

Richards, J. A. Co., Kalamazoo, Mich. 

Turchan Follower Machine Co., Detroit, 
Mich. 














SUPPLIES 





ABRASIVE MATERIALS 


American tae Tools Co., 
York, N 

Behr- Ld Corp., Troy, N. 

Carborundum Co., Niagara F: alls. N. Y. 

Chicago Wheel & Mfg. Co., Chicago, III. 

Cleveland Lathe & Machine Co., Cleve- 
land, Ohio 

Clover Mfg. Co., Norwalk, Conn. 

Cratex Mfg. Co., San Francisco, Calif. 

De Sanno, A. P. & Son, Inc., Phoenixville, 
Pa. 

DoALL Co., The, Des Plaines, Il. 

Elgin National Watch Co., Elgin, Ill. 

Engis Equipment Co., Chicago, Ill. 

Hanson-Van Winkle-Munning, Matawan, 


M 


Inc., New 


Industrial Plastics Co., Div. Industrial 
Abrasives, Inc., Cicero, Ill. 

Lacrinoid Pdts. Ltd., Essex, England 

*Lea Mfg. Co., The, Waterbury, Conn. 

*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N. Y. 

Minnesota Mining & Mfg. = St. Paul, 
Minn. 

Norton Co., Worcester, Mass. 

Pangborn Corp., Hagerstown, N. J. 

Puritan Mfg. Co., The, Wate stbury, Conn. 

Raybestos-Manhattan, Inc., Passaic, N. J. 

Scientific Abrasives, C hicago, Ill. 

Sirotta, Bernard Co., B’klyn, N. Y. 

*Tumb-L-Matic, Inc., New York, N. Y. 

Udylite Corp., The, Detroit, Mich. 

—T States Rubber Co., New York, 


United States Stoneware Co., Akron, Ohio 
Vapor Blast Mfg. Co., Milw: aukee, Wis. 


BAGS, MULTIWALL PAPER 


Bemis Bro. Bag Co., St. Louis, Mo. 
Milprint, Inc., Milwaukee, Wis. 
Protective Lining Corp., New York, N. 'Y, 
Tote System, Inc., Beatrice, Nebr. 


BAGS, VACUUM AND PRESSURE 


Blossom Mfg. C me Inc., New York, N. Y. 
CrystalX Corp., Lenni Mills, Pa. 
Milprint, Inc., Milwaukee, Wis. 

Skyline Industries, Inc., Titusville, Pa 


BELTS, BANDS AND 
SPECIALTIES, ABRASIVE 


American Rotary Tools Co., Inc., New 
York, N. Y 

Behe: Manning Corp., Troy, N. Y. 

Carborundum Co., Niagara Falls, N. Y. 

Haskins, R. G. Co., Chicago, IIl. 

Industrial Plastics Co., Div. Industrial 
Abrasives, Inc., Cicero, Il. 

Minnesota Mining & Mfg. Co., St. Paul, 
Minn. 

Orange Roller Bearing Co., Inc., Metal- 
smiths Div., Orange, N. J. 

Scientific Abrasives, Chicago, Ill. 

Udylite Corp., The, Detroit, Mich. 

*United States Rubber Co., New York, 


N. 


BELTS, STAINLESS STEEL 


Metalsmiths Div., Orange Roller Bear- 
ing Co. Inc., Orange, N. J. 


= ~ %& Indicates Advertiser. 


BERYLLIUM FOR MOLDS 


Ampco Metal, Inc., Milwaukee, Wis. 
Beryllium Corp., The, Reading, Pa. 
Brush Beryllium Co., Cleveland, Ohio 
*Standard Tool Co., Leominster, Mass. 


BOXES, CORRUGATED 
AND SOLID FIBRE 


Continental-Diamond Fibre Co., Newark, 


Je 
Cornell Paperboard Products Co., Mil- 
waukee, Wis. 
Gaylord Container Corp., St. Louis, Mo. 
Gilman, Marty, Inc., Gilman, Conn. 
Hinde & Dauch, Sandusky, Ohio 
Milprint, Inc., Milwaukee, Wis. 


BOXES, TOTE 


Allied Plastilite Enterprises, Inc., St. 
Louis, Mo. 

American Hard Rubber Co., New York, 
N. Y. 

Artmor Plastics Corp., Cumberland, Md. 

Clover Plastic Contours, Inc., E. Nor- 

walk, Conn 

Colt’s Mfg. Co., Hartford, Conn. 

ss eine Fibre Co., Newark, 
De 


Convoy, Inc., Canton, Ohio 

Emerson Plastics Corp., New York, N. Y. 
Fibremold Co., Inc., Medford, Mass. 
Hinde & Dauch, Sandusky, Ohio 
Kirk-Blum Mfg. Co., Cincinnati, Ohio 
Laminex Corp., Fall River, Mass. 

Lewis, G. B. Co., Watertown, Wis. 
Rank-well Enterprises, Inc., Tifton, Ga. 
Teal Molding Co., New Haven, Conn. 
Tote System, Inc., Beatrice, Nebr. 
Winner Mfg. Co., Inc., W. Trenton, N, J. 


BUFFING AND POLISHING 
COMPOUNDS 


*Acme Scientific Co., Chicago, IIL. 

American Rotary Tools Co., Inc., New 
York, N. Y. 

Bruce Pdts. Corp., Howell, Mich. 

*Cadillac Plastic Co., Detroit, Mich. 

Carborundum Co., Niagara Falls, N. Y. 

Chemical Development Corp., Danvers, 
Mass. 

*du Pont de Nemours, E. I. & Co., Inc., 
— & Finishes Dept., W ilmington, 
De 


Engis Equipment Co., Chicago, IIL. 
Hanson-Van Winkle- Munning, Matawan, 


Herrisen & Co., Inc., Haverhill, Mass. 
*Kramer, H. Ww. Co., Richmond Hill, 
N. Y. 


Lacrinoid Pdts. Ltd., Essex, England 
*Lea Mfg. Co., The, Waterbury, Conn. 
*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N. 
Maury, Chas. & Co. Brooklyn. N. Y. 
Puritan Mfg. Co., The, Waterbury, Conn. 
Scientific Abrasives, Chicago, IIl. 
Technicraft Co., Boston, Mass. 
Udylite Corp., The, Detroit, Mich. 
United Buff Products Corp., Passaic, N. J. 
United Labs. Co., Inc., Linden, N. J. 


CLAMPS 
*Detroit Stamping Co., Detroit, Mich. 


866 Complete addresses of companies listed appear on pp. 929-950 


Ideal Corp., Brooklyn, N. Y. 

Marman Pdts. Co., Los Angeles, Calif 

Moore, Samuel & Co., Dekoron Products 
Div., Montua, Ohio ‘ 


COMPOUNDS, MOLD CLEANING 


Chemical Development Corp., 
Mass. 

*xdu Pont de Nemours, E. I. & Co., Inc. 
— Chem. Dept., Wilmington 
De 

Hanson- Van Winkle-Munning, Matawan 


Danvers, 


*Harwick Standard Chemical Co., Akron 

Ohio 

Houghton, E. F. & Co., Phila., Pa, 

Oakite Products, Inc., New York, N. Y, 

*Parker Stamp Works, Inc., The, Hart. 
ford, Conn. 

Puritan Mfg. Co., The, Waterbury, Conn 

Scientific Abrasives, Chicago, Ill. 

Sirotta, Bernard Co., B’klyn * y, 

bee: Wyck Products Co. ‘—. -» Pasadena, 


alif. 
ve Blast Mfg. Co., Milwaukee, Wis. 


COMPOUNDS, PIPE JOINT 
Lake Chemical Co., Chicago, III. 


COMPOUNDS, TUMBLING 


Carborundum Co., Niagara Fall, N. 

*Kramer, H. W. Co., Richmond Hil, 
NM: ¥. 

Lacrinoid Pdts Ltd., Essex, England 

*Lea Mfg. Co., The, Waterbury, Conn. 

*Lupoline Automatic “ Equip- 
ment Corp., Tuckahoe, 

Norton Co., Worce. aster, —" 

Oakite Products, Inc., ‘New York, N. Y. 

Puritan Mfg. Co., Inc., Waterbury, Conn 

Siebert, Rudolph R. Co. Rochester, N. Y. 

Sirotta, Bernard Co., B’klyn, N. Y. 

*Tumb-L-Matic, Inc., New York, N. Y 

Lea hana Laboratories, Inc., Jamaica, 


Udvlite Corp., The, Detroit, Mich. 
United Laboratories Co., Inc., Linden, 
N. J. 


CUT-OFF WHEELS 


= + aad Tools Co., Inc., New 
York, 
Daietivening Corp., Norton Co., Troy, 


Carborundum Co., Niagara Falls, N. Y. 

De Sanno, A. P. & Son, Inc., Phoenix- 
ville, Pa. 

DeWalt Inc., Lancaster, Pa. 

Norton Co., Worcester, Mass. 

Raybestos-Manhattan, Inc., Passaic, N. J. 

Sandstrom, J. G. Grinding Wheel Co., 
Springfield, Mass. 


DECALCOMANIA 


Aacon Industries, Inc. “ N. Y. 

Ad-Stik Co., Pittsburgh, P. 

Criterion Deca!comania 7 Inc., New 
York, N. Y. 

Kay-Art Co., Lansing, Mich. 

Midwest Decalcomania Co., Chicago, Ill. 

Nas-Kay Industries, Phila., Pa. 

Rodgers & Co., Asheville, N. C. 

Swift, M. & Sons, Inc., Hartford, Conn 
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DRILL ROD 


alles eny Ludlum Steel Corp., Pitts- 
Carpenter ‘Steel Co., Reading, Pa. 
Cruc ible Steel Co. of America, Pitts- 


,* 
DoAl iL. Co., The, Des Plaines, Il. 
Fisth Sterling Steel & Carbide Corp., 
<eesport, Pa. 
i nd Steel Co., Inc., New York, N. Y. 


Latrobe Steel Co., Latrobe, Pa. 


DRILLS 
{merican Rotary Tools Co., Inc., New 
York 
4trax Co., Newington, Conn. 


Towson, 


Black & Decker Mfg. Co., The, 
M 

DeWalt Inc., Lancaster, Pa. 

DoALL Co., The, Des Plaines, III. 

*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford; Conn. 

Super Tool Co., Detroit, Mich. 


DRUMS, SHIPPING 


A. Fibre 
B. Metal 


*Continental Can Co., Wilmington, Del. 


4 
Greif Bros. Cooperage Corp., The, Lin- 
denhurst, N. Y. (A, B) 


ELECTRODES, HIGH FREQUENCY 
HEAT SEALING 


Allied Engravers, Inc., New York, N. 

Artmor Piastics Corp., Cumberland, had 

Electronic Heating Co., Newton High- 
lands, Mass. 

Electronic Processes Corp., Los Altos, 
Calif 

Engineering Research & Development 
Co., Addison, Ill. 

*Kabar Mfg. Corp., New York, N. Y. 

een: Inc., Engineering Div., 
cago, Ill. 

* Mayflower 
West New York, N. J. 

Peapenive Electronics Co., Inc., Lodi, 


Chi- 


Electronic Devices, Inc., 


Richter, Frederic A., Chicago, Ill. 

*Sylvania Electric Products, Inc., New 
York, N. 

*Thermatron Div., 
Inc., New York, N. 


‘ Receptor Co., 


FASTENING DEVICES 
(See also Screws) 
Brush Nail Expansion Bolt Co., Green- 
wich, Conn. 
Cavu Ine., Pasadena, Calif. 
Central ade Co., C * soa Ill. 
( — Rivet & Machine Co., Bellwood, 
Cobb, W. R. Co., 
Continental Screw Co., New 
Mass. 
Elco Toel & Screw Corp., Rockford, Il. 
Metal Findings Corp., New 3 rk, N. Y. 
Nylok Corp., New York, N. 
Palnut Co., The, Irvington, N. J. 
*Parker-Kalon Div., General American 
Transportation Corp., New York, N. Y. 
Pheoll Mfg. Co., C hicago, Ill. 
Plas-Ties Co., Santa Ana, Calif. 
Shakeproof Inc., Chicago, Il. 
Stanford Mirror & Metal. | Elizabeth, N. J. 
*Tinnerman Pdts., Inc., Cleveland, Ohio 


Providence, R. I. 
Bedford, 


* Indicates Advertiser. 





FASTENING DEVICES, TENSION 


Cavu Inc., Pasadena, Calif. 

Metal Findings Corp., New York, N. Y. 
Palnut Co., The, Irvington, N. J. 

Phelps Mfg. Co., The, Westport, Conn. 
Shakeproof Inc., Chicago, Ill. 
*Tinnerman Pdts., Inc., Cleveland, Ohio 


FILES 
A. Hand 
B. Rotary 


American Rotary Tools Co., Inc., New 
York, N. Y. (A, B) 

Atkins Saw Div., Borg-Warner Corp., In- 
dianapolis, Ind. (A) 

Atrax Co., Newington, Conn. (B) 

Behr-Manning Corp., Div. Norton Co., 
Troy, N. Y. (A) 

Disston, Henry & Sons, Inc., 
A) 

DoALL Co., The, Des Plaines, Ill. (A, B) 

Elgin Na‘ional Watch Co., Elgin, Ill. (B) 

Engis Equipment Co., Chicago, III. (B) 

Haskins, R. G. Co., Chicago, Ill, (B) 

*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford, Conn. (B) 

Severance Tool Industries Inc., Sagi- 
naw,. Mich. (A, B) 

Simonds Saw & Steel Co., Fitchburg, 
Mass. (A) 


FLEXIBLE MATERIALS 


Phila., Pa. 


FOR MOLDS 
Applied Resins Cop, ne, N. J. 
Boruski, Ernest F., Jr., San Francisco, 
Calif. 
Calresin Corp., Los Angeles, Calif. 


Elastomer Chemical Com, Ne »wark, N. J. 
Printon Corp., New York, N 


HINGES, SPECIALTY METAL 


Cavu Inc., Pasadena, Calif. 

*Geissel Mfg. Co., Inc., Hillside, N. J. 
Metal Findings Corp., New York, N.Y. 
Pasadena Plastics, Inc., Pasadena, Calif. 
Stanford Mirror & Metal, Elizabeth, N. J. 
Stekert, Martin M., New York, N. Y. 


HOSE AND TUBING 
(Flexible Metal) 


American Brass Co., American Metal 
Hose Branch, Waterbury, Conn. 

Flexaust Co., The, New York, N. Y. 

Packless Metal Hose, Inc., New Rochelle, 
N. Y. 

Seamlex Co., Inc., L. I. C., N. Y. 

Skyline Industries, Inc., Titusville, Pa. 

Triangle Conduit & C able Co., Inc., New 
Brunswick, N. J. 

— Metal Hose Co., Inc., L. L. C.,, 


#Ur Jited States Rubber Co., New York, 
A 


INKS 
(For Printing Plastics) 
Aacon Industries, Inc., B’klyn, N. Y. 
*Acheson Dispersed Pigments Co., 


Phila., Pa. 
*Acromark Co., The, Elizabeth, N. J. 


American Resinous Chemicals Corp., 
Peabody, Mass. 
*Apex Machine Co., College Qo a 3 


Atlas Coatings Corp., L. 1 C., N.Y. 
_— Research Labs. ., New York, 


each Bros. & Deeney, Phila., Pa. 
Clopay Corp., Cincinnati, Ohio 

Elastomer Chemical Corp., Newark, N. J. 
Hank Sign & Display Co., Adams, Mass. 








SUPPLIES 


*Interchemical Corp., Printing Ink Div., 
New York, N. Y. 
- -% a Printing Ink, New York, 


ttkrie er Color & Chemical Co., Inc., 
Sieger Ca Calif. 

Markem Machine Co., Keene, N. H. 

Matthews, Jas. H. & Co., Pittsburgh, Pa. 

Naz-Dar Co., Chicago, Ill. 

Palmer, Homer W. Co., Inc., Chicago, Ill. 

Pan Chemical Corp., Hawthorne, N. J. 

Pioneer Lacquer Corp., Leicester, Mass. 

Schwartz M themical Co., Inc., New 
York, N. 

*Stanley C Co., 

Time Saving eg 
Minn. 

Triangle Conduit & Cable Co., New 
Brunswick, N. J. 


. Berlin, Conn. 
Minneapolis, 


INSERTS 


*Acromark Co., The, Elizabeth, N. J. 
*Clifton Hy draulie Press Co., C ‘lifton, 


N. J. 
Elco Tool & Screw Corp., Rockford, Ill. 
Harvey Machine Co., Torrance, Calif. 
Heli-Coil Corp., Danbury, Conn. 
Maplewood Companies, Maplewood, 
N 


Nylok Corp., New York, N. Y. 

Phelps Mfg. Co., The, Westport, Conn. 

Phoell Mfg. Co., Chicago, iL 

= Instrument Parts Co., Glendale, 
Calif. 

Waller, A. E. Co., Inc., Providence, R. i. 

Waltham Screw Co., Waltham, Mass. 


JOINTS 


(Flexible-Ball, Pipe, Swivel, Revolving) 


Barco Mfg. Co., Barrington, Ill. 

Chiksan Co., Brea, Calif. 

Crane Co., Chicago, Ill. 

Diamond Metal Pdts. Co., St. Louis, Mo. 

Dixon, T. H. & Co., Ltd., Letchworth, 
England 

Johnson Corp., The, Three Rivers, Mich. 

Loomis Eng. & Mfg. Co., Newark, N. J. 

Marman Products Co., Inc., Los Angeles, 

Calif. 

Rithons Eng. ay Inc., Coe ago, Ill. 

Seamlex Co., Inc., L. I. C. 

Stanford Mirror & Metal, E ltzabe th, N. J. 

*United States Gasket Co., Camden, 
N. J. 


LABELS, PRESSURE SENSITIVE 
(Self-Adhesive, For Plastics) 


Aacon Industries, Inc., B’klyn, N. Y. 
Archer Label Co., Los Angeles, Calif. 
Av 3 Adhesive Label Corp., Monrovia, 


alif. 
Brady, W. H. Co., Milwaukee, Wis. 
Chicago Show Printing Co., Chicago, Ill. 
Ever Ready Label Corp., Belleville, N. J. 
Kay-Art Co., Lansing, Mich. 
Labelon Tape Co., Inc., oe ster, N. Y. 
Printon Corp., New York, N. 


LAMPS, INFRARED 
(See also Drying Equipment) 
Cleveland Lathe & Machine Co., Cleve- 
land, Ohio 
#Syivania - seem Products, Inc., New 


York, N 
* Westinghouse 
burgh, 
Winvend, “Edwin L. Co., Pittsburgh, Pa. 


Electric Corp., Pitts- 


MASKING PAPER AND TAPE 


Behr-Manning Corp., Troy, N. Y. 
Brady, W. H. Co., Milwaukee, ‘Vis. 











SUPPLIES 


Carborundum Co., Niagara Falls, N. Y. 

Chemical Development Corp., Danvers, 
Mass. 

Chicago Show Printing Co., Chicago, Ill. 

Michigan Chrome & Chemical Co., De- 
troit, Mich. 

Minnesota Mining & Mfg. Co., St. Paul, 
Minn. 

Servwell Products Co., Cleveland, Ohio 

Udylite Corp., The, Detroit, Mich. 

Van Cleef Bros., Inc., Div. Johns-Man- 
ville, Chicago, Ill. 


MOLD RELEASE AGENTS 
(Mold Lubricants) 


Allied Fiber Glass, Inc., Los 
Calif. 

*Archer-Daniels-Midland Co., 
olis, Minn. 

Axel Plastics Research Labs., 


Angeles, 
Minneap- 
New York, 


N. Y. 

Bee Chemical Co., Chicago, IIl. 

*Carbide & Carbon Chemicals Co., Div. 
of Union Carbide & Carbon Corp., 
New York, N. Y. 

Conley, Ed. Plastic Corp., Tulsa, Okla. 

Elastomer Chemical C orp., Newark, N. J. 

Ellen Products Co., Haverstraw, N. Y. 

General Electric Co., Chem. Dept., Pitts- 
field, Mass. 


Houghton, E. F. & Co., Phila., Pa. 
Injection Molders Supply Co., Cleveland, 
Ohio 


Kessler Chemical Co., Inc., Phila., Pa. 
Merix Chemical Co., Chicago, III. 
Mitchell Rand Mfg. Corp., New York, 
N. Y. 
Pennsylvania Refining Co., Butler, Pa. 
Polyplastex United, Inc., New York, N. Y. 
*Price Driscoll Corp., New York, N. Y. 
Protective Coatings Inc., Detroit, Mich. 
Specialty Pdts. Co., Jerse y City, 
Technicraft Co., Boston, Mass. 
Western States Lacquer Corp., Los An- 
geles, Calif. 


OIL, HEAT TRANSFER 
AND HYDRAULIC 


*Carbon & Carbide Chemicals Co., Div. 
of Union — & Carbon Corp., 
New York, N. 

Houghton, E. F. C; ‘0., Philadelphia, Pa. 

Pennsylvania Refining Co., Butler, Pa. 

Phillips Petroleum Co., Bartlesville , Okla. 

Shell Oil Co., New York, N. Y. 

Standard Oil Co., Cleveland, Ohio 

Swan-Finch Oil Corp., New York, N. Y. 

United Oil Mfg. Co., Erie, Pa. 


PACKING, HYDRAULIC 


*C ae Hydraulic Press Co., Clifton, 
Colt’s Mfg. Co., Hartford, Conn. 
Crane Packing C ‘o., Chicago, Ill. 
Emmett Machine & Mfg. Inc., Akron, 


Ohio 
Garlock Packing Co., Palmyra, N. Y. 
Graton & Knight Co., Worcester, Mass. 
~~ % Insul tor & Seal Corp., Franklin 
Park 
a E. F.& Co., Phila., Pa. 
Hydropack, Los Ange Jes, Calif, 
Raybestos-Manhattan, Inc., Passaic, N. di 
Shamban, W. S. & Co., Culver City, Calif. 
*United States Gasket Co., Camden, 


N. 
*United States Rubber Co., New York, 
N. Y. 


PARTITIONS, PACKAGING 


Peter Partition Corp., B’klyn, N. Y. 
Printon Corp., New York, N. Y. 


% Indicates Advertiser. 











868 


Complete addresses of companies listed appear on pp. 929-950 


Traver Corp., Chicago, Ill. 


PEGS, TUMBLING 


Chicago Wood & Plastic Products, Chi- 
cago, Ill. 

Lacrinoid Products Ltd., 
land 

*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N. 

Siebert, Rudolph R. Co., Rochester, N. Y. 

Sirotta, Bernard Co., Brooklyn, a We 

United Laboratories Co., Linden, N. J. 


Essex, 


Eng- 


ROLL LEAF 
(Stamping Foil) 


*Acromark Co., The, Elizabeth, N. J. 

* Apex Machine Co., College Pt., N. Y. 

Coe, W. H. Mfg. Co., Chicago, sin 

Dorrie Process Co., B ‘lyn, N. Y. 

*Gane Bros. & Lane, Inc., Chicago, Il. 

Griffin, Campbell, Hayes, Walsh, New 
York, N. Y. 

Hastings & Co., Inc., Phila., Pa. 

*Kingsley Stamping Machine Co., Hol- 
lywood, Calif. 

*Peerless Roll Leaf Co., Inc., Union City, 

am. Electric Co., Inc., Andover, N. J. 

Swift, M. & Sons, Inc., Hartford, Conn. 

Wilson Gold Stamping Machine Co., 
Hollywood, Calif. 


ROLLERS, FOR ROLLER COATING 


*Conforming Matrix Co., Toledo, Ohio 

*Finish Engineering Co., Inc., Erie, Pa. 

*Thierica Studio, Sepanski & Assoc., 
Grand Rapids, Mich. 


SAW BLADES 


Atkins Saw Div., 
dianapolis, Ind. 

Clemson Bros. .» Middletown, N. Y. 

DeWalt Inc., Lancaster, Pa. 

Disston, Henry & Sons, Inc., Phila., Pa. 

DoALL Co., The, Des Plaines, Ill. 

Meyers, W. F. Co., Bedford, Ind. 

Millers Falls Co., Greenfield, Mass. 


Borg-Warner Corp., In- 


*Radial Cutter Mfg. Corp., Elizabeth, 
N. J. 

Simonds Saw & Steel Co., Fitchburg, 
Mass. 


SCREWS 


(Drive, Thread Cutting, 
Thread Forming) 


Abbott Screw & Bolt Co., Chicago, Ill. 
— Screw & Mfg. Corp., Rockford, 
I 


Central Screw Co., Chicago, III. 
Continental Screw Co., New Bedford, 
Mass. 
Elco Tool & Screw Corp., Rockford, III. 
National Lock Co., Rockford, I Ill. 
*Parker-Kalon Div. . General American 
Transportation Corp., New York, N. Y. 
Pheoll Mfg. Co., Chicago, Il. 
Shakeproof Inc., "Chicago, Ill. 


SCREWS, EXTRUSION 
*Egan, Frank W. & Co., Bound Brook, 
N. J. 
Fabbrica Prodotti Termoplastici Carlo 
Pasquetti, Varese-Masnago, Italy 


SHIPPING CONTAINERS 


(See Bags, multiwall paper, Boxes, 
corrugated and solid fibre, and Drums) 





SPRAY PAINTING FIXTURES 


*Conforming Matrix Co., _~ do. Ohio 

*Finish Engineering Co., » Erie, Pa 

*Thierica Studio, Sepanshl’ 
Grand Rapids, Mich. 


STEEL FOR HOBS AND MOips 


Allegheny 

burgh, Pa. 
*Carpenter Steel Co., 
Crucible Steel Co. 

burgh, Pa. 
Disston, Henry & Sons, Inc., Phila., Pa 
Holliday, W. J. & Co., Indianapolis, Ind 
Hoyland Steel Co., Inc., New York, N. \ 
Latrobe Steel Co., Latrobe, Pa. 
McInnes Steel Co., Cory, Pa. 


The, Reading, p 


of America, Pitts 


TAPS 


Bath, John & Co., Inc., Worcester, Mass 
Bay State Tap & Die Co., Mansfield 
Mass. 
Besly-Welles Corp., Beloit, Wis. 
DoALL Co., The, Des Plaines, Ill. 
Hy-Pro Tool Co., New Be -dford, Mass 
*Pratt & W hitney, Div. Niles-Bement. 
Pond Co., W. Hartford, Conn. 
Union Twist Drill Co., Athol, Mass 


TOOLS, CARBIDE TIPPED 


Allegheny Ludlum Steel Corp., Pitts- 
burgh, Pa. 

American Rotary Tools Co., Inc., New 
York, N. Y. 

Atrax Co., Newington, Conn. 

Black & Decker Mfg. Co., The, Towson, 
Md. 

Crucible Steel Co. of America, Pitts- 
burgh, Pa. 

Deakin, J. & Son, Jamaica, N. Y. 

Disston, Henry & Sons, Inc., Phila, Pa. 

DoALL Co., The, Des Plaines, Ill. 

Engis Equipment Co., "rr Ill. 

Firth Sterling Steel & Carbide Corp., 
McKeesport, Pa. 

Gay-Lee Co., Clawson, Mich. 

Meyers, W. F. Co., Bedford, Ind. 

Newage International, New York, N. Y 

Paton, Eric Ltd., Auckland, New Zealand 

Plastics By Chapman, Berkeley, Calif. 

*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., W. Hartford, Conn. 

Precise Products Corp., Racine, Wis. 

Severance Tool Industries Inc., Saginaw, 
Mich. 


TUBES, H. F. ELECTRONIC 
Amperex Electronic Corp., Hicksville, 
N. Y 


Electronic Heating Co., Newton High- 
lands, Mass. 

General Electric Co., Apparatus Dept., 
Syracuse, N. Y. , 
* Westinghouse Electric Corp.,  Pitts- 

burgh, Pa. 


TUNGSTEN 
*Bergen Wire Rope Co., Lodi, N. | 
*Sylvania Electric Products, ee New 
York, N. Y. 
VALVES 
A. Diaphragm Control 
B. Fittings, Hydraulic 
C. Fittings, Pneumatic 


Airmatic Valve, Inc., Cleveland, Ohio (A, 
C 


B,C 
Pi Chain & Cable Co., R-P & C 
Valve Div., Reading, Pa. (B) 





& Assoc. 


Ludlum Steel Corp., Pitts. 
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American \ a Rubber Co., New York, 


N 
Barksdale , ee Los Angeles, Calif. (2 
B 
«Clifton Hydraulic Press Co., Clifton, 
N B 
Crane { o.. Chicago, Ill. (A, B, C) 
Delft Co., Chicago, Ill. (B, a 
Emmett Mi achine & Mfg. 


0 


, Akron, 


Fischer & Porter Co., Hatboro, Pa. (A) 
Foxboro Co., The, Foxboro, Mass. (A) 
Halkey-Roberts Corp., Paramus, N. J. (C) 
Hydropack, Los Angeles, Calif. (B) 
Leslie Co., Lyndhurst, ad: (A) 
Machine Factory & Foundry Ltd., Nets- 
tal, Switz. (B) 
Moore, Samuel & Co., Dekoron Products 
Div., Montua, Ohio (A, B, C) 


*Power Regulator Co., Skokie, Ill. (A) 


SPECIALIZED SERVICES 


Sinclair-Collins Valve Co. & Valvair 
Corp., The, Akron, Ohio (A) 
*Taylor Instruments Companies, 

ester, N. Y. (A) 
Turchan Follower Machine Co., Detroit, 
Mich (B) 


WIPE-IN PAINTS (STICK FORM) 
Chicago, Ill 


Roch- 


Lake Chemical Co., 





SPECIALIZED SERVICES 








APPLIED DECORATIONS ON 
PLASTICS 


(Custom) 


Dyeing 
Engraving 
Etching 
Flocking 
Gold Leaf Stamping 
Marking 
Metal Inlaying 
Silk Screening 
Spraying 
4&B a, Seattle, Wash. (A, B, C, 
D, E, ap 
Aacon TT tng Inc., B’klyn, N. Y. (A 
B, C, D, E, F, G, H, 1) 
Accurate Gold Stamping Co., New York, 


N. ¥ 

Ace-Hy Plastic Co., New York, N. Y. (B, 
I 

Acme Laminating & Plastics Co., Hazel 
Park, Mich. (D, E, H) 

* nee Co., The, Elizabeth, N. J. (B, 


dita Ly on Corp., B’klyn, N. Y. (B, 


ee plastize, Akron, Ohio (E, F, H) 

All American Plastics, Chicago, Ill. (E, 
F, H, 1) 

Alladin Plastics Inc., Los Angeles, Calif. 
F, 1 

Allied Engravers, Inc., New York, N. Y. 
B, C) 

Allied Engraving & Stamping Co., Buf- 
falo, N. Y. (B, E, F, H) 

American Colorgraph Co., New York, N. 
Y. (H) 

Ameriplastic Co., 
E, F, H, I) 

*Amos Molded Plastics, Div. of Amos- 
ee Corp., Edinburg, Ind. (D, 

F, H, 1) 

want Mfg. Co., Phila., Pa. (1) 

Anden Co., Crystal Lake, Ill. (E, H) 

Aravel Corp., New York, N. Y. (H, I) 

ae! pistes Co., Inc., Leominster, Mass. 


The, Flint, Mich. (D, 


Art Plastics Mfg. Co., Los Angeles, Calif. 

in Roll Leaf Stamping Co., Art Mark- 
ing Specialists Inc., N. Bergen, N. J. 
B, E, F, H, 1) 

io ‘Plastics Corp., Cumberland, Md. 
( I) 

Atlas Plastics Inc., Little Ferry, N. J. (E) 

Autograf Brush & "Plastics Co., Inc., Wa- 
tervliet, N. Y. (E, 1) 

Ava Ine., Kansas City, Mo. (B, D, E, 


ws) Products Corp., College Pt., N. Y. 


& Indicates Advertiser. 


Barron, J. E. & Associates, Cincinnati, 
Ohio (B, C, H, I) 


Bebak-Roberts, Chicago, Ill. (D, E, F, G, 


, 1) 
Becwar Mfg. Corp., Addison, Ill. (E, F, 
C 


3) 

Bee Mold & Die, Inc. Phoenix, Ariz. (B, 
C) 

Bee-Lyne Inc., Broomall, Pa. (E) 

Berglund-Swenson Co., Inc., Arlington, 
N. J. (B, E, F) 

Berton Plastics, Inc., New York, N. Y. (B) 

Bettcher Plastics Co., Portland, Ore. (B, 
E, I) 

Blossom Mfg. Co., Inc., New York, N. Y. 
(H) 

Bolta-Carpart, Inc., Owosso, Mich. (A, B, 
E, F, G, H, 1) 

Borkland Mfg. Co., Marion, Ind. (E, H) 

Bottom Dollar Industries, Little Rock, 
Ark. (E, H, I) 

Bradford Novelty Co., Inc., 
Mass. (1) 

Breau Plastic Industries, Phila., Pa. @) 

Bricmar Mfg. Corp., New York, N. Y. (E 
F, H,1) 

* Bridgeport Moulded Fa sone Inc., 
Fairfield, Conn. (E, F, G, 1) 

Brighton Plastics Co., Inc., Rochester, 
N. Y. (E, F, I) 
Bruce Molded Pdts., 

(A. B.C, D. EL, F, G, 4, 
Buckley, C. E. Co., Leominster, Mass. (E, 


Mich. (E, 


Cambridge, 


Inc., Pittsburgh, Pa. 


") 

Burkhardt Co., The, Detroit, 
H, I) 

*Byrd Plastics, Inc., Erie, Pa. (E) 

Calabro Plastics, Upper Darby, Pa. (B, E) 

Cambridge-Panelyte Molded Plastics Co., 
Cambridge, Ohio (D, E, H) 

Capitol Engraving Co., Milwaukee, Wis. 
(B) 

Carolina Plastics Co., Charlotte, N. C. (A, 
B, C, E, F, H, 1) 

Carroll, J. B. Co., Chicago, Ill. (E, F) 

Cast Optics Corp., Riverside, Conn. (A) 

Celomat Corp., New York, N. Y. (E) 

Century Plastic Co., Hudson, Mass. (I) 

Champion Molded Plastics Inc., Byron, 
Ohio (E, F, 1) 

Chaney Plastic Molding Co., Denver, 
Colo. (E, F) 

Chatelain, Robert J. Plastics, Findlay, 
Ohio (B) 

*C ye Waste Mfg. Co., Claremont, 
N. H. (D 

Claremould Plastics Co., Newark, N. J. 
(B, E, F, H, I) 

Clarvan Corp., Milwaukee, Wis. (H) 

Colorvision Plastics I Inc., Boston, Mass. 
(B, C, E, F, G, H, I) 

Columbia Basin Plastics Co., Portland, 
Ore. (D, E, F, H) 

Colvie Belodinan Co., Springfield, N. J. 
E, F 


Comet Die & Eng. Co., Chicago, Ill. (B) 

Comet Novelty Co., Adams, Mass. (E) 

Commonwealth Plastics Corp., Leomin- 
ster, Mass. (A, E, F, I) 

Conn-Craft Co., Waterbury, Conn. (B, 


*Connecticut Plastic Products Co., Inc., 
Waterbury, Conn. (A, B, C, E, F, G, H) 

Consolidated Plastics & Mfg. Co., Chi- 
cago, Ill. (A, B, C, H) 

Cowan Boyden Corp., Providence, R. 1. 
(D, E, H, I) 

Criterion <> - me Co., Inc., New 
York, N. Y. (H) 

Cruver Mfg. Co., Chicago, Ill. (E, H, 1) 

CrystalX Corp., Lenni Mills, Pa. (B, E, "H) 

Curbell, Inc., Buffalo, N. Y. (B, E, H) 

D & D Plastics Inc., Van Dyke, Mich. (E, 
H) 

*Davies, Harry Molding Co., Chicago, 
Ill. (E, F) 

Dayton Plastics, Inc., Dayton, Ohio (B, 
E, F, H) 

Decorplas Corp., The, N. Bellmore, N. Y. 
(B, C, D, E, F, H, I) 

Derlein Plastics, Cascade, Wis. (E, F, H) 

Detroit Plastic Molding Co., St. Clair 
Shores, Mich. (E, F, I) 

Dornbusch & Co., Krefeld, Germany (B) 

Duke Bontz & Co., Silver Springs, Md. 


(B) 
Dual Fabricators Corp., B’klyn, N. Y. (H, 


Dura Plastics, Inc., New York, N. Y. (B, 
F, H, 1) 

Durable ‘Formed Products, Inc., New 
York, N. Y. (B, E, H) 

Durable Plastics Co., Inc., Seattle, Wash. 
(B) 

E. & T. Plastic Novelties Co., New York, 
N. Y. (B, H) 

— Mfg. Co., 

E, 1,1) 

Eh circziscenizal Inds., Inc., Worcester, 
Mass. (G, H) 

*Emeloid Co., Inc., The, Hillside, N. J. 
(E, F, G, H) 

Engineering Plastics Co., Pasadena, Calif. 


Los Angeles, Calif. (C 


Erickson, Walter, Machine Co., Minne- 
apolis, Minn. (H) 

*Erie Resistor Corp., Erie, 
E, F, G, H, 1) 

Evans-Winter-Hebb, Inc., Detroit, Mich. 


Pa. (B, C, D, 


Evans-Zeier Plastic Co., Madison, Wis. 
E 


Extrusion, Inc., Springdale, Conn. (A, E) 

F & F Mold & Die Works, Inc., Dayton, 
Ohio (D, E, F, H, 1) 

eo ie Corp., Kalamazoo, Mich. (E, 


1) 
Fairhill Plastic Inc., Fairfield, Conn. (E) 


- Plastics Co., inc., Balto., Md. (E, 
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*Federal Tool Corp., Chicago, Ill. (E, F, 


} 
*Felsenthal, G. S Sons, Inc., Chicago, 
Ill. (E, F, H, 
Fiberoid Doll 5m Corp., New York, 
i A 
Siento ‘Plastics Co., Baraboo, Wis. (E, 
FF 


F, H, 1) 

*Flexible Pdts. Co., Marietta, Ga. (H) 

Flexon Pdts. Corp., New York, N. Y. (D, 
H) 

Forbes Products Corp., Rochester, N. Y. 
(E, H) 

Franklin Plastics, Inc., Franklin, Pa. (E, 
F. I) 


a 

Fribar Novelties, Brooklyn, N. Y. 

Gary Enterprises, Inc., B’klyn, N. Y.  E) 
Gemloid Corp., Elmhurst, N. Y. (B, C, 
E, I) 

*xGe vnanell American Transportation 
Corp., Chicago, Ill. (E, H, I) 

General Molds & Plastics Corp., Pitts- 
burgh, Pa. (E) 

*General Plastics Corp., Marion, Ind. (B, 
H) 

General Plastics Corp., Paterson, N. J. (1) 

*General Tire & Rubber Co., The, Indus- 
trial Products Div., Wabash, Ind. (D, 
H) 


Geneve Mfg. Corp., Trenton, N. J. (J) 

Gerber Plastic Co., St. Louis, Mo. (H) 

Gladwin Plastics, Inc., Atlanta, Ga. (B, E, 
H) 

Glass, Harry H. & Bro., New York, N. Y. 
(B, C, F) 

Globe Imperial Corp., a tg Ill. () 

*Gomar Mfg. Co., Inc., Newark, N. J. ( 

Grant Plastics, Inc., Townsend, Mass. a) 

Graphic Decorators, Inc., Jersey City, 
N. J. (F) 

Gravure Cylinder Corp., Hoboken, N. J. 
(B, C) 

Great Lakes Plastic Co., Buffalo, N. Y. (B) 

Gregstrom Corp., Cambridge, Mass. (B, 
D, E, H,1 

H & O Peteseinn, Inc., Milwaukee, 
Wis. (E, F, H, 

Hank Sign & Display Co., 
(H) 

Har-E-Dan en Bklyn, N. Y. (B, 
E, F, H, 


Adams, Mass. 


Hardy Plastics & Chemical Corp., B’klyn, 
N. Y. (E) 


*Hermes Engravers, Inc., New York, 
N. Y. (B, F, H, 1) 

Hero Mfg. Co., Inc., Middleboro, Mass. 
(E) 

Hibbert. Patton Inc., Norwalk, 
Conn, (1) 

Hoffman Industries, Inc., Spring Arbor, 
Mich. (D, E, I) 

Holiday Plastics Inc., 


South 


Kansas City, Mo. 
(B) 

ae Cardinal Corp., Evansville, Ind. 

House of Plastics, Detroit, Mich. (A, B, 


Sees Tool & Mfg. Co., Benton Harbor, 
Mich. (B, E, F, H, ID 

—_ Tool & Plastic Mfg. Co., San Diego, 
Calif. (B H) 

Imperial Industries, Inc., Wayne, Mich, 
(A, B, E, 

*Imperial ’ Molded Products Corp., Chi- 
cago, Ill. (E) 

ae Sales a New York, 

Y. (8, Ez, F, 

insulating Fabsicetor: of N. E., Inc., 
Watertown, Mass. (B, F, H) 

International Plastic Co., New York, N. Y. 
(H, 1) 

Irwin Industries, Dunellen, N. J. (A) 

J. B. Pats. Sey, Koo, Ill. (A, D, E, 
F, G, H, i 

Jacksonville Metal & Plastics Corp., Jack- 
sonville, Fla. (A, B, E, F, G, H, I) 

a Plastic Corp., N. Be ore, 

. 2. Ga SB, FF, 2B 


Pe Indicates Advertiser. 


Jeavons Japanning Co., Cleveland, Ohio 
(C, H, 1) 

K B Plastics Inc., Yakima, Wash. (E) 

Kay-Art Co., Lansing, Mich. (F, H) 

Kaye Plastics Corp., New Brunswick, 
N. J. (E, I) 

Keepsake Shops, Union City, N. J. (E) 

Kennedy, R. J. Co., San Francisco, Calif. 
(D, H, I) 

Kent Plastics Corp., Evansville, Ind. (E, 


I) 

Kerr, R. W. Plastic Co., Hastings, Neb. 
(B, C, F) 

Kerrco Products, Lincoln, Neb. (B, E, F, 
H, 1) 

*Kingman, E. B. Co., Inc., Leominster, 
Mass. (E) 

Klise _ Co., Grand Rapids, Mich. (D, 
H, 


Kopplin Molding Corp., St. Louis, Mo. 


(E) 

*Krieger Color & Chemical Co., Inc., 
Hollywood, Calif. (A) 

Kuhlman Plastics Co., Inc., Kansas City, 
Mo. (E, I) 

*Kusan, Inc., Nashville, Tenn. 

Laminated Sheet Products Corp., Nor- 
wood, Mass. (B, C, E, F, H, 1) 

La Mode Plastic Co., Inc., New York, 


N. Y. 

Lansky Display Corp., New York, N. Y. 
(H) 

Leathertone, Inc., Boston, Mass. (A, B, C, 
E, F, f 


Loma Plastics Inc., Ft. Worth, Texas (A, 
E, F, H, 1) 

Long Island Engraving Co., New York, 
N. Y. (E, F, H, I) 

Long, Thomas J. Inc., Carle Place, N. Y. 
(B, F, H, 1) 

Ludascher, William C., Eddington, Pa. 


“) 

*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N. Y. (A) 

Lustra Cite Industries, Inc., New York, 
N. Y. (B, E, H) 

MacDonald Mfg. fim New 
Mich. (A, E, F, 1) 

Majestic C reations, Inc., Woodside, N. Y. 
(H) 

Mallory, P. R. Plastics, Inc., Chicago, 
Ill. (A, B, C, D, E, F, G, H,1 

Maplewood — Maplewood, 


Baltimore, 


N. J. (E, F, 
Marbek Inc. “ B’ ‘ym, N. Y. (1) 
Mason Plastics Co., Seattle, Wash. (B, F, 


H, I) 

*Master Molded Products Corp., Skokie, 
Ill. (E, F, G, H, 1) 

Mastercraft Plastics Co., Inc., Jamaica, 
N. Y. (B, E, H 

Metal Specialty Co., The, Cincinnati, 
Ohio (E, H) 

*Metalmasters, Inc., Chicago, Ill. (B) 

*Michigan Molded Plastics, Inc., Dexter, 
Mich. (E 

*Mico Instrument Co., Cambridge, Mass. 


) 
Midland Coatings ag 
Minn. (A, D, E, F, H, 
Midland Plastics Inc., Mitws wukee, Wis. 
(A, B, H) 

Midwest a Co., Chicago, Ill. 
(H) 

Mirro-Plex Inc., New York, N. Y. (I) 

—s ; Printing Co., W. oodside, N. Y. 
B 

Moldcraft Inc., Baltimore, Md. (E, F) 

Molded Industrial Plastics, Inc., White- 
stone, N. Y. (E, H, I 

Molders Engineering Service, Phila., Pa. 

A, B, C, D, E, F, H, 1) 
Monogram of Calif., San F rancisco, Calif, 


Minneapolis, 


Motson, J. Frank Co., Flourtown, Pa. 


Multicolor Gravure Corp., 
Mass. (A, F, H 

Multi-Craft Inc., Portland, Ore. (B) 

Nas-Kay Industries, Phila., Pa. (H) 


Florence, 


870 Complete addresses of companies listed appear on pp. 929-950 


National Fabricating Co., S. Ozone Park 
N. Y. (B, E) 

National Plastics Jndpstcies, San Fran. 
cisco, Calif. (B, E 

Navarm Chemical Ga Maywood, Calif 


(B 

Newcraft —_ eat in. ck... N. ¥ 
Dp, &. F, 

Nichols Prods Co., Moorestown, N. J. 
(E, G, I 

Norco Blast Inc., Milwaukee, Wis, (B, 
D, E, F, H, 1 

Nordan Plartice Corp., B’klyn, N. Y, 
E, ) 

NuBone Co., Inc., The, NBC Plastics 
Div., Erie, Pa. (A, B, D, E, F, G, -¥ 

Ohio Plastic Co., Frazeyburg, Ohio ( 

Omaha Plastics Co., Omaha, Neb. ie, 

Pacific Plasti-Fab ’Corp., San Carlos 
Calif. (B) 

Palm Plastics Inc., W. Palm Beach, Fl, 
(E) 

*Paragon Imprinting Co., New York. 
N. Y¥.. (, Ff, CG, , i 

Paragon Plastic Corp., Newark, N. J. (A, 
B, E, F, H, I) 

ig oe Mfg. Co., Inc., Leominster 


s. (E) 
Parker, Mitchell Mfg. Co., Pittsburg) 


(E) 

iP eticse Stamp Works, Inc., The, Hart- 
ford, Conn. (B, E, F) 

Pearson- Berlinghof, Inc., Newtown, Pa 
(D, H, 1) 

Peerless Plastics, Culver City, Calif. (E 

Peerless Products Industries, Chicago, II] 
(B) 

Pen-Sar Plastics Co., Tampa, Fla. (B, | 

Pereles Bros. Inc., Milwaukee, Wis. (B. 


Perfex Plastics, Inc., Chicago, Ill. (E) 

Perma Seal Plastic Products Co., St 
Paul, Minn. (E, F) 

Perry Plastics Inc., Erie, Pa. (E, H, 1) 

Pioneer Valley Plastics Co., Chicopee, 
Mass. (E, H) 

Plast-Ad Mfg. Co., S. Bend, Ind. (E, F 
H, I) 

Plasti-Line, Inc., Knoxville, Tenn. (B, H 

Plastic Center, Rochester, N. Y. (B, E, H 

Plastic Creators, Inc., Little Ferry, N. J 


(1) 

Plastic Embedments Co., 
Mass. (B, E, H) 

Plastic Engineering Co., Tulsa, Okla. (B, 
H, 1) 

*Plastic — Inc., Summit, N. J. (E, 
F, G, H, 

*Plastic Molding Corp., Sandy Hook, 
Conn. (E 

Plastic Reed Co., Inc., Flint, Mich. 
(D, E, H) 

Plastic Products of Texas, Dallas, Texas 


Attleboro, 


(1) 
om Service Corp., New York, N. 
(B, C, D, E, F, G, H) 
Plasticles Corp., Detroit, Mich. (B, E) 
Plasticrafts, Inc., Denver, Colo. (B, H) 
Plasticraft Mfg. ‘Co., Arlington, N. J. (E, 


F, H) 

Plasticraft Products Co., W. Nyack, N. Y. 
(B, H) 

Plastics By Chapman, Berkeley, Calif. (B, 

, E,H 

Plastics Center Py Texas, San Antonio, 
Texas (B, E, 

Plastics Grand Fas Grand Rapids, 
Mich. (B, H, 1) i 

Plastics, Inc., St. Paul, Minn. (B, E, I) 

Plastics, Laminates & Fabrics, Inc., Chi- 
cago, Ill. (B, E, F, H) : 

Plastics Marking Co., W. New York, 
N. J. (B, D, E, F, H, 1) 

Plastics Productions, ‘Inc., New Orleans, 
La. (B 

— Tool Eng. Co., Hackensack, N. J. 


B) 
Plastray a Detroit, Mich. (H) 
Plaxall Inc., L. I. C., N. Y. (E 

Polo Plastics Co., Milwaukee, Wis. (H) 





Poly go iP 
Poly ner ( 


polyplaste 
H,! 

Popular ] 
Hort, N 


Precision 
il. (B, 
Premier 
Minn 
Premier | 
B, E, 


Printloid, 
E, F,! 

Printon € 

Process 


Product 
Hopki 
o~ n | 


ack: xile 
H, 1 

Regal 
E, F 


Reinhar 
D, E, 
Reynold 
Mich. 
Rodgers 
E, F, 


*Rogan 
*Rohde 
Rondale 
Rosbro 


Schaake 
Scientif 
Shari 
Shoe Fe 
*Sierra 
Calif 
xSillco 
N., J. 
*Sinko 
\, I 
Skyeral 
(I) 
Skyline 
B) 
Snapve 
South | 
Cali 
Southe 
Va. | 
Southe 
Fla. 
Specia 
Ohi 
Spring 
N. ] 
Spring 
field 
Starlir 
Straus 


*Supe 


n Products Co., Chicago, Ill. (E) 
er Corp. of Pa., The, Reading, Pa. 


istex United, Inc., New York, N. Y. 
North- 


r Plastic Products Corp., 

N. Y. (E, F, H) 

on Plastic Products Inc., Chicago, 

“B,C, E) 

er Plast ic Mfg. Co., 
C, 


Minneapolis, 
E, F, H) 
Premier Plastics, Inc., Milwaukee, Wis. 
I ) 
New York, N. Y. (A, B, 


Print ale Inc., 
E, F, H, 

Printon Corp., New York, N. Y. (D) 

Process Co. of America, Miami, Fla. (E, 


Product Engineering & Development Co., 
Hopkins, Minn. (E, 
Queen Products, Inc., Providence, a & 


Reflexite Corp., Stamford, Conn. (C, F, 


*Regal Plastic Co., Kansas City, Mo. (B, 
E, F, H, 1) 

Reinhardt Plastics Co., 
D, E, F, 1) 

Reynolds Plastics, Inc., 
Mich 

ww rs & C — 

F,H 


Denver, Colo. (A, 
Walled Lake, 


Asheville, N. C. (A, B, D, 
hinvoas Bros., Skokie, Ill. (B, E, 
*Rohden Mfg. Co., Chic: ago, Il. (E, F , G) 
Rondale Co., Inc., Roselle, N. J. (E, 1) 
Rosbro Plastics Corp., Prov > Sas RL 
E, F, H, I) 
Schaake, A. J. Co., St. Paul, Minn. (B) 
Scientific Research Inc., Glenside, Pa, (E) 
Shari Mfg. Co., Montclair, N. J. (H) 
Shoe Form Co., Inc., Auburn, N. Y. (E, I) 
*Sierra Electric & Mfg. Co., Los Angeles, 
Calif. (A, B, C, E, F, G, H, I) 
— Miller Co., The, Maplewood, 
N, J H) 
*Sinko Ml & Tool Co., 
4, E, F, G, H, I) 
Skycraft Nfs. Corp., 


Chicago, II] 

Long Beach, Calif. 
I] 

Skyline Industries, Inc., Titusville, Pa. 
B 

Snapvent Co., Knoxville, 

South Gate Tool Eng. Inc., 
Calif. (I) 

Southeastern Plastics, Inc., 
Va , 1) 

Southeastern Sales C orp., St. Petersburg, 
Fla. (A, B, E, H, 1) 

Specialties Imprinting Co., Cleveland, 
Ohio (E) 

Springfield Fabricators, Inc., 

E) 


Tenn. (B) 
South Gate, 


Portsmouth, 


Springfield, 


J 

Springfield Tool & Die Co., Inc., 
field, N. J. (ID 

Starline Products, Los Angeles, Calif. (E) 

Straus & Stingo Inc., New York, N. Y. (B, 
C, E, H) 

*Stricker-Brunhuber Corp., New York, 
N. Y. (B) 

Stricker, Carl, Upper Montclair, N. J. (B) 

*Superior Plastics, Inc., Chicago, Ill. (1 

Syracuse gow Molders, Syracuse, N. Y. 
Dp. = 1, 1) 

0. Plesties’ Minneapolis, Minn. (H, 1) 
Talmadge Printing Co., New York, N. Y. 
E, F, H) 

Technic al Plastic Co., 


Spring- 


Zanesville, Ohio 


Tomas Roedel pone Corp., Waukesha, 
Wis. (A, , I) 

Theses ng "Manlius, N. Y. (A, E, F, 

The ermoplastic Processes, Inc., Stirling, 
N. J. (F) 

—, Studio, Grand Rapids, Mich. 


Thoresen, William Co., Chicago, Ill. (E) 
lip-Top Products Co., Omaha, Nebr. (E) 


* Indicates Advertiser. 


Topflight Tape Co., York, Pa. (D, H) 

Transplastics Fabricating Co., Boston, 
Mass. (B, E) 

Tulsa Plastics. Tulsa, Okla., (B, C, E, H) 

Turner Devices Inc., St. Louis, Mo. (F) 

Twentieth Century Plastics, Ann Arbor, 
Mich. (B, E, F, 1) 

*Twentieth Century Plastics Co., Chi- 
cago, Ill. (E 

United’ States ‘Plastic Molding Corp., 
Wallingford, Conn. (I) 

Univ cual kuna Equipment, Inc., New 
York, N. Y. (B, F, H) 

Universal Molding, Inc., Upper San- 
dusky, Ohio (E, I) 

Urrite Plastics Fabricators, Pico, Calif. 
(B, H) 

Vac-Art, Inc., Bay City, Mich. (E, F, H, I) 

Vacu-Plast Co., New Y - N.Y. (H, 1) 

Vacumet, Inc., Chicago, Ill. (A, I) 

Valley- National Cae. Milldale, 
(B, E, H, 

Venango Blastios, Franklin, Pa. (E. I) 

he af Mfg. Co., Chicago, Ill. (A, B, 

E, F, G, H) 

Virgal’ Plak Co., New York, N. Y. (E, 
F, H, 1) 

Vogel Mfg. Co., Bridgeport, Conn. (E) 

W-L Mo ding Co., The, Kalamazoo, 
Mich, (B, H) 

Wait-Plastics, Jackson, Mich. (B) 

Wama Co., The, Baltimore, Md. (B, E, 

1, 1) 

*W aterbury Companies, Inc., Waterbury, 
Conn. (A, B, E, F, H) 

Wessel, Stanley & Co., Chicago, Ill. (A, I) 

Western Plastic Pdts., Long Beach, Calif. 


(A, B, C, H) 
Winner Mfg. Co., W. Trenton, N. J. (I) 


Conn, 


ABRASIVE FORMING 


*Ace Plastic Co., 7 N. Y. 
*Bridgeport Moulded Pdts. Inc., Fair- 
field, Conn. 
*Cadillac Plastic Co., Detroit, Mich. 
Chicago Wheel & Mfg. Co., Chicago, Ill. 
Commonwealth Plastics Corp., Leom- 
inster, Mass. 
Dura Plastics, Inc., New York, N. Y. 
*Engineering Labs., Pompton Lakes, N. J. 
*Fishman Plastics Co., Chicago, III. 
Gotham Plastics Corp., Bronx, N. Y. 
Meyer, Jos. H. Bros., B’klyn, N. Y. 
National Fabricating Co., S. Ozone Park, 
N. Y 


Orange Products, Inc., Orange, N. J. 
Paragon Plastic Corp., Newark, N. J. 
Paton, Eric Ltd., Auckland, New Zealand 
Plastic Embedments Co., Attleboro, Mass. 
Plastic Engineering Co., Tulsa, Okia. 
Plastipipe Inc., Los Angeles, Calif 
*Royal Master, Inc., Riverdale, N. J. 
Scientific Abrasives, Chicago, III. 

*Tell, Jay W., Kenilworth, N. | 

Tell Plastics Corp., Orange, N. J. 


CASTING 
(Custom) 


A & B Plastics, Seattle, Wash. 

Advance Mfg. Co., Brooklyn, N. Y. 
Akron Plastics Inc., Akron, Ohio 

= Fiber Glass Inc. -» Los Angeles, 


alif 
Allicd Pdts. Corp., Detroit, Mich. 
Applied Resins Corp., Newark, N. J. 
Armorlite Lens Co., Inc., Pasadena, Calif. 
Art Plastic Co., Woodside, Se 
Atlas Mineral Products Co., The, Mertz- 
town, Pa. 


in Plastics Research Labs., New York, 
™ ¢ 

mate & Weber, Chicago, Ill. 

Bangor Plastics, Inc., Bangor, Mich. 

—- Industries Corp. ., New York, 


N. 
aie Co., The, Cincinnati, Ohio 


SPECIALIZED SERVICES 


Bisonite Co. Inc., Buffalo, N. Y. 

Bricmar Mfg. Corp., New York, N. Y. 

Bruce Molded Plastic Pdts. Inc., Pitts- 
burgh, Pa. 

*Cadillac Plastic Co., Detroit, Mich. 

Calabro Plastics, Upper Darby, Pa 

Calresin Corp., Los Angeles, C€ 

Capac Plastics, Inc., Capac, Mich. 

Champion Molded Plastics Inc., Byron, 
Ohio 

Classic Plastics, Inc., New Hyde Park, 


N, Y. 

*Colonial Molded Pdts. Inc., No. Chi- 
cago, 

*Davies, Harry Molding Co., Chicago, 
Il. 

Dynakon Corp., Cleveland, Ohio 

Eastern Moulded Products Co., S. Nor- 
walk, Conn. 

Eldon Mfg. Co., Los Angeles, Calif. 

Ernst, John Enterprises, E. Troy, Wis. 

Eveready Plastics, Atlanta, Ga. 

Geneve Mfg. Corp., Trenton, N. J. 

Goodyear Aircraft Corp., Akron, Ohio 

Hafleigh & Co., Buchanan, Va. 

Hasco Plastics Inc., Syracuse, N. Y. 

Kerrco Products, Lincoln, Neb. 

Koller Craft Plastic Products, Inc., Fen- 
ton, Mo. 

Lacrinoid Pdts. Ltd., Essex, England 

Laminex Corp., Fall River, Mass. 

*Mack Molding Co., Inc., Ny ayne, N. J. 

*Marblette Corp., The, L. eS ee 

Marco Mfg. Co., ‘Akron, * hg 

Mason Plastics Co., Seattle, Wash. 

Mastercraft Plastics Co., Inc., Jamaica, 
N. Y. 

Mildern Mfg. Co., Yonkers, N. Y. 

Molded Latex Pdts., Paterson, N. J. 

Monaplastics Inc., Georgetown, Conn. 

New Plastic Corp., Los Angeles, Calif. 

Omaha Plastics Co., Omaha, Neb. 

Pacific Plasti-Fab Corp., San Carlos, 
Calif. 

Palm Plastics Inc., West Palm Beach, Fla. 

nan Plastic Models, Hollywood, 
Calif. 

Pereles Brothers, Inc., Milwaukee, Wis. 

Plastic Age Co., San Fernando, Calif. 

*Plastic Developments, Inc., Attleboro, 
Mass. 

Plastic Embedments Co., Attleboro, Mass. 

Plasticrafts, Inc., Denver, Col. 

Plastics by Chapman, Berkeley, Calif. 

— Corp. of Calif., El Segundo, 
Calif. 

Poinsettia Co., Inc., Pitman, N. J. 

Poly-Fiber, Inc., Los Angeles, Calif. 

Polymold Plastics Inc., Chicago, Ill. 

*Rezolin, Inc., Los Angeles, Calif. 

Scott, Palmer & Co., Inc., New Bedford, 
Mass. 

Silin Research Associates, Jacksonville, 

Springfield Pattern Works, Inc., 
field, Mass. 

Starlite Plastic Co., Kenmore, N. Y. 

Straus & Stingo, Inc., New York, N. Y. 

T M C Industrial Corp., Mamaroneck, 
N.Y 


Spring- 


Technicraft Co., Boston, Mass. 

*United States Gasket Co., Camden, N. J. 

United States Stoneware Co., Akron, 
Ohio 

Vernon-Benshoff Co., Pittsburgh, Pa 

*Wal-Mar Plastics Inc., Torrance, Calif. 

Wama Co., The, Baltimore, Md. 


CONSULTANTS 


A & B Plastics, Seattle, Wash. 

ABA Tool & Die Co., Inc., Buckland, 
Conn. 

Ainsworth, M. J., Northridge, Calif. 

Akron Plastics, Inc., Akron, Ohio 

— ~~ Glass, Inc., Los Angeles, 
Calif. 

*American Agile Corp., Bedford, Ohio 

American Lucoflex, Inc., New York, 





SPECIALIZED SERVICES 


Amplex Mfg. Co., Phila., Pa. 

Applied Engineering Assoc., B’klyn, N. Y. 

Aries, R. S. & Associates, New York, N. Y. 

Armstrong, Cecil W. & Associates, War- 
saw, Ind. 

Arnkurt Associate Engineers, New York, 


Artcraft Plastic Moulders, Ltd., Los An- 
geles, Calif. 

Artmor Plastics Corp., Cumberland, Md. 

AVSCO, Inc., Kansas City, Mo. 

a : Research Labs. -» New York, 

Bacon, Frederick S. Laboratories, Water- 
town, Mass. 

Bahlke, Alfred F., Berkeley Hts., N. J. 

a ~ me & Co., Inc., New Haven, 
n 

~~ Industries Corp., New York, 


Bauer, George, Leominster, Mass. 

Bebak-Roberts, Chicago, i. 

Becker & Becker Assoc., New York, N. Y. 

Bee-Lyne, Inc., Broomall, Pa. 

Beetle Boat Co., Inc., New Bedford, Mass. 

Ber-Design Associates, Newark, N. J. 

Berglund-Swenson Co., Arlington, N. J. 

Bettcher Plastics Co., Portland, Ore. 

Bisonite Co., Inc., Buffalo, N. Y. 

*Bolta Pdts., Div. General Tire & Rubber 
Co., Lawrence, Mass. 

Bolta-C —, Inc., Owosso, Mich. 

—S G. I , Dr. Labs., New York, 


Borkland Mfg. Co., Marion, Ind. 

Bricmar Mfg. Corp., New York, N. Y. 

Bruce — Plastic Pdts. Inc., Pitts- 
burgh, Pa. 

— -Smith Associates, New York, 


mo Achille G., New York, N. Y. 

Bushman, Edwin F., Aurora, il. 

Caco Inc., Pomona, Calif. 

*Cadillac Plastic Co., Detroit, Mich. 

Calabro —, Upper Darby, Pa. 

Callanan, J. A. Co., Chicago, Ill. 

Calresin Corp., Los Angeles, Calif. 

Cantor, Robert Lloyd, New York, N. Y. 

Chinkes, Sam Assoc., Bronx, N. Y. 

Cincinnati Testing & Research Labs., 
Cincinnati, Ohio 

Colburn Laboratories, Inc., Chicago, III. 

—_ Caldwell, Dague, Paramount, 

ali 
ner gna Basin Plastics Co., Portland, 
re 

Colvin-Friedman Co., Springfield, N. J. 

*Connecticut Plastic Products Co., Inc., 
Waterbury, Conn. 

—- Lawrence H. Inc., E. Providence, 


Cowan Boyden Corp., Provide —- R. I. 

Cushing & Nevell, New York, N. Y 

Custom Industries, Inc. Hempstead, N.Y 

*D & R Plastic Welders, Inc., Manardl: 
ville, Conn. 

Dayton Plastics, Inc., Dayton, Ohio 

*DeBell & Richardson, Inc., Hazardville, 
Conn. 

Decorplas Corp., The, N. Bellmore, N. Y. 

Deskey, Donald Assoc., New York, . , 

Dralle, Elizabeth M., New York, N 

Dynakon Corp., C leveland, Ohio 

E. c T. Plastic Novelties Co., New York, 


s # 
Eldon Mfg. Co., Los Angeles, Calif. 
Electrochemical Inds., Inc., Worcester, 
Mass. 
Engineering Research & Development 
Addison, Ill. 
Erisman, A. C., Phila., Pa. 
Ernst, John Enterprises, East Troy, Wis. 
Esselen Research Div., U. S. Testing Co., 
Boston, Mass. 
F of Mold & Die Works, Inc., Dayton, 
io 
Fairchild am Missiles Div., Wyan- 
nch, N 


* Indicates Advertiser. 


Fischer, Andrew Assoc., Chicago, IIl. 
Fukal, A. F., Houston, Texas 

Gates Eng. Co., Wilmington, Del. 
Geneve Mfg. Corp., Trenton, N. J. 
Gershen-Newark, Industrial Design, New- 


ark, N. J. 

Gladwin Plastics, Inc., Atlanta, Ga. 

Goldman, Neal, Associates Inc., New 
York, N. Y. 

Gregstrom Corp., Cambridge, Mass. 

*H & R Industries, Nazareth, Pa. 

H & O Engineering, Inc., Milwaukee, Wis. 

Holiday Plastics Inc., Kansas City, Mo. 

Holland, M. Co., Chicago, Ill. 

House of Plastics, Detroit, Mich. 

Hunton Plastics Co., Englewood, N. J. 

*Imperial Molded Products Corp., Chi- 
cago, Ill. 

Industrial Engineering Service, South 
Easton, Mass. 

Industrial Plastic Fabricators, Inc., Nor- 
wood, Mass. 

Industrial Sales Engineers, New York, 
N. Y 


*Jamison Plastic Corp., N. Bellmore, 
N. 


Joachim reer Laboratories, Inc., 
New York, 

Johnson, Gerald c. New York, N. 

*Kabar Mfg. Corp., New York. N. ¥ 

Karlstad, Andrew C., Sherman Oaks, 
Calif, 

Kaye Plastics Corp., New Brunswick, N. J. 

Kennedy, R. J. Co., San Francisco, Calif. 

Kerel Products Co., New York, N. Y. 

Ketchpel Engineering Co., W. Engle- 
wood, N. 

Kimball Mfg. "Co., San Francisco, Calif. 

Kleinzway, Inc., Eng. Div., Chicago, Ill. 

*Klug Eng. Service, Los Angeles, Calif. 

*Kusan, Inc., Nashville, Tenn. 

Lack Chemical Co., New York, N. Y. 

La Wall & Harrisson, Phila., Pa. 

La Inc., Boston, Mass. 

Le Conte Plastics C 0., Inc., Farmingdale, 
N. Y. 

Levin, Monte L., New York, N. Y. 

Liberty Cutting Die Co., New York, N. Y. 

Linzmeyer Dev. Labs., inc., Long Beach, 
N. Y. 


Lippincott & Margulies, Inc., New York, 
a: es 


Little, J. M. & Associates, Toledo, Ohio 
Loma Plastics Inc., Ft. Worth, Texas 
Lone Star Plastics Co., Inc., Ft. Worth, 
Texas 
Loranger Plastics Corp., Warren, Pa. 
Ludascher, William C., Eddington, Pa. 
*Lupoline Automatic Polishing Equip- 
ment Corp., Tuckahoe, N 
MacDonald Mfg. Co., New Baltimore, 


Mich. 
Mallory, P. R. Plastics, Inc., Chicago, 
Maplewood, 


N. J. 
Mason Plastic Co., Seattle, Wash. 
*Master Molded Products Corp., Skokie, 


Ill. 
Maywald, Elmer C. & Co., Chicago, II. 
McCutcheon, George H., Los Angeles, 
Calif. 
McDonald Plastics Inc., Lynwood, Calif. 
McMillan Laboratory, Inc., Ipswich, 


Maplewood Companies, 


Mass. 

*Metalmasters, Inc., Chicago, IIl. 
Midland Plastics Inc., Milwaukee, Wis. 
*Modern Molders Inc., Kenilworth, N. J. 
Molderaft Inc., Baltimore, Md. 
Moulding Corp. of America, New York, 


Naken, William, Chicago, III. 

National Plastics, Inc., Knoxville, Tenn. 

National Plastics Industries, San Fran- 
cisco, Calif. 

Norco Plastic Inc., Milwaukee, Wis. 

Northeastern Plastics, Inc., Boston, Mass. 

Norton, Arthur J., Seattle, Wash. 

Omaha Plastics Co., Omaha, Neb. 
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—. Plasti-Fab Corp., San Carlo 


om, James H. & Associates, Phjj, 

a 

Pasadena Plastics, Inc., Pasadena, Calif 

Pearce’s Plastic Models, Hollywood 
Calif. 

Pearson-Berlinghof, Inc., Newton, Pa, 

Pereles Bros. Inc,, Milwaukee, Wis, 

Perry, A. F. Co., Leominster, M: ASS, 

Plasti-Products Co., Eugene, Ore 

Plastic Engineering Co., Tulsa, Okla. 

Plastic Processing Co., inc., Flint, Mich 

Plastic Service Corp., New York, N. Y 

Plastic Specialty Products, Warre n, Pa 

Plastic Tooling Aids Laboratory, Bridge. 
port, Conn. 

Plasticles Corp., Detroit, Mich. 

Plasticrafts, Inc., Denver, Colo. 

Plastics By Chapman, Berkeley, Calif. 

Plastics Consultant Service, New York. 
N. Y. 

Plastics Engineering, Phila., Pa. 

Plastics Engineering, Knoxville, Tenn. 

— Grand Rapids, Grand Rapids 
Mich 

Plastics, Inc., Pasadena, Calif. 

Plastics, Laminates & Fabrics, Inc., Chi. 
cago, Il. 

Poliner, William, Bronx, N. Y. 

Poly-Fiber, Inc., Los Angeles, N. Y. 

Popular Plastic Products Corp., North- 
port, N. Y. 

Presco og” Milwaukee, Wis. 

Printon Corp., New York, N. Y. 

Product Engineering & Development 
Co., Hopkins, Minn. 

Protective Lining Corp., New York, N, Y. 

*Regal Plastic Co., Kansas City, Mo. 

Reinforced Plastics Consultants & Engi- 
neers, Gardena, Calif. 

Reinhardt Plastics Co., Denver, Colo. 

Reinhold Engineering & Plastics Co., 
Norwalk, Calif. 

Reynolds Plastics, Inc., Walled Lake, 
Mich. 

Richter, Frederic A., Chicago, II]. 

Rothenstein, Guy B., L. I. C., N. Y. 

Sadtler, Samuel P. & Son, Inc., Pe. Pa. 

Schori Process Div., L. I. C. 

a & Associates, ¢ abe festa 
Mich. 

- Research Associates, Jacksonville, 
Fla. 

Skyline Industries, Inc., Titusville, Pa. 

Snell, Foster D., Inc., New York, N. Y. 

Stagg, W. Howard, Phila., Pa. 

Stahl, Gerald, New York, N. Y 

*Standard Tool Co., ete r, Mass. 

Steckler, R. Laboratories, Cleveland, Ohio 

— F. S. Associates, Los Angeles, 
Calif 

— Brunhuber Corp., New York, 
N. Y 


Stricker, Carl, Upper Montclair, N. J. 

— Raymond B., Los Angeles, 
alif 

Swibold, Duane, Traverse City, Mich. 

Thal, Bernard, Boston, .. 

Torr, John M., W. Nyac k, N 

ba 4 Ness Plastic Molding - ‘Belle ville, 


Wait-Plastics, Jackson, Mich. 

*Waterbury Companies, Inc., 
bury, Conn. 

Wessel, Stanley & Co., Chicago, Il. 

Western Plastic Co., Spokane, W Wash. 

Wilkins, W. Burdette, Ridgewood, N. J. 

Zenner, Justin, Chicago, III. 


Water- 


DEEP DRAWING 
(of Thermoplastics) 


Acme Laminating & Plastics Co., Hazel 
Park, Mic’ 

Advance Mfg. Co., B’klyn, N. Y. 

Akron Plastics, Inc., Akron, Ohio 

All American Plastics, Chicago, Ill. 
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Denver 
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Eldon 
*Eme 
Emers 
Engin 
Ernst, 
Fabri- 


Alli Fiber Glass, Inc., Los Angeles, 


* — erican Agile Corp., Bedford, Ohio 

4merican MerriLei Corp. Brooklyn, N. Y. 

,meriplastie Co., The, Flint, Mich. 

Ames, B. C. Co., Wi altham, Mass. 

Amplex ais. Co., Phila., Pa. 

— | Corp., New York, N. y. 
A4rrem Plastics, Inc., Chicago. Ill. 

4rt Plastic Co., W: oodside, N N. Y. 

Artmor Plastics Corp., Cumberland, Md. 

Atlas Mineral Products Co., The, Mertz- 

vo Pa. 

* iubure Button Works, Inc., Auburn, 
N. 

Barron, pa 
Ohio 

Bassons Industries Corp., New York, N. Y. 

Baxter Co., The, Cincinnati, Ohio 

Bentek Co., B’klyn, N. Y. 

Ber-Design Associates, Newark, N. J. 

Berton Plastics, Inc., New York, N. Y. 

Bettcher Plastics Co., Portland, Ohio 

Bloomfield Molding Co., Bloomfield, N. J. 

*Bolta Pdts., Div. General Tire & Rubber 
Co., Lawrence, Mass. 

Borkland Mfg. Co., Marion, Ind. 

Bricmar Mfg. Corp., New York, N. Y. 

*Cadillac Plastic Co., Detroit, Mich. 

Calabro Plastics, Upper Darby, Pa. 

Calresin Corp., Los Angeles, Calif. 

Carroll, J. B. Co., Chicago, Ill. 

Cellulose Products Co., South o ate. Calif. 

Celomat Corp., New York, N 

Classic Studio, New York, N ¥. 

Clover Plastic Contours, tnc., E. 
Conn. 

Colorvision Plastics Inc., Boston, Mass. 

Colvin-Friedman Co., Springfield, N. J. 

*Connecticut Plastic Products Co., Inc., 
Waterbury, Conn. 

Consolidated Plastics & Mfg. Co., Chi- 
cag FO, 

Crystalx Corp., Lenni Mills, Pa. 

*Davis, Joseph Plastics Co., Arlington, 
N. J. 

Denver Plastics, Inc., Golden, Colo. 

Dual Fabricators Corp., B’klyn, N. Y. 

Dura Plastics, Inc., New York, N. Y. 

Durable Formed Products, Inc., New 
York, ! 

E. & T. Plastic Novelties C 0., 
N 

Eldon Mfg. Co., Los Angeles, Calif. 

*Emeloid Co., Inc., The, Hillside, N. J. 

Emerson Plastics Corp., New York, N. Y. 

Engineering Plastics Co., Pasadena, Calif. 
irnst, John Enterprises, E ast Troy, Wis. 
abri-Form Co., The, Byesville, Ohio 

‘abri-Kal Corp., Kalamazoo, Mich. 

falge Engineering Corp., Bethesda, Md. 

Falk Glass & Plastic Co., L. I. C., N. Y. 

‘awn Plastics Co., Inc., Balto., Md. 

fiber Glass Plastics Corp., Stamford, 
Conn, 

Forbes Products Corp., Rochester, N. Y. 

Gaylord Plas*ics, Los Angeles, Calif. 

*General Plastics Corp., Marion, Ind. 

General Plastics Mfg. Co., Tacoma, Wash. 

Gladwin Plastics, Inc., Atlanta, Ga. 

Graf, John C. Co., Phila., Pa. 

Great American Plastics Co., Fitchburg, 
Mass. 

Great Lakes Plastics Co., Buffalo, N. Y. 

Gregstrom Corp., Cambridge, Mass. 

Hedwin Corp., Baltimore, Md. 

Holiday Plastics Inc., Kansas City, Mo. 

House of Plastics, Detroit, Mich. 

Imperial Industries, Inc., Wayne, Mich. 

ee Sales Engineers, New York, 

x 


E. & Associates, Cincinnati, 


Norwalk, 


New York, 


Insulating Fabricators of N. E., Inc., Wa- 
tertown, Mass. 

Just Plastics Inc., New York, N. Y. 

K B Plastic Inc., Yakima, Wash. 

K-Plastix, San Francisco, Calif. 

Kerr, R. W. Plastic Co., Hastings, Neb. 

Kerrco Products, Lincoln, Neb. 


%& Indicates Advertiser. 


Klise Mfg. Co., Grand Rapids, Mich. 

Laminated Sheet Products Corp., Nor- 
wood, Mass. 

Leathertone Inc., Boston, Mass. 

Lee Plastics Co., Inc., Phila., Pa. 

Liberty Cutting Die Co., New York, N. Y. 

Linehan & Co., Dallas, Tex. 

Loma Plastics Inc., Ft. Worth, Texas 

Lone Star Plastics Co., Inc., Ft. Worth, 
Texas 

Lustra Cite Industries, Inc., New York, 
NM. 2. 


Majestic Creations, Inc., Woodside, N. Y. 
Marbek Inc., B’klyn, N. y. 

Mason Plastics Co. ., Seattle, Wash. 
_— Plastics Co., Inc. . Jamaica, 


Midiand Plastics Inc., Milwaukee, Wis. 

Modern Plastics, Miami, Fla. 

Molders Engineering Service, Phila., Pa 

Multi-Craft Inc., Portland, Ore. 

Nalle Plastics, Inc., Austin, Texas 

National Plastics Industries, San Fran- 
cisco, Calif. 

Nichols Products Co., Moorestown, N. J. 

Nordan Plastics Corp., B’klyn, N. Y. 

NuBone Co., Inc., The, NBC Plastics 
Div., Erie, Pa. 

Omaha Plastics Co., Omaha, Neb. 

Pacific Plasti-Fab Corp., San Carlos, Calif. 

Paragon Plastic Corp., Ne owark, N. J. 

Paramount Mfg. Co., Inc., Leominster, 
Mass. 

Pearson-Berlinghof, Inc., Newton, Pa. 

Peerless Products Industries, Chicago, Ill. 

Pioneer Valley Plastics Co., Chicopee, 
Mass. 

Plast-Ad Mfg. Co., S. Bend, Ind. 

Plastic Age Co., San Fe srando, Calif. 

Plastic Artisans, Inc., White Plains, N. Y. 

Plastic Center, Rochester, N. Y. 

Plastic Engineering Co., Tulsa, Okla. 

Plastic Innovations, Inc., Yonkers, N. Y. 

Plastic Processing Co., Inc., Flint, Mich. 

Plastic Productions, Canton, Mass. 

Plastic Products of Texas, Dallas, Texas 

Plastic Service Corp., New York, N. Y 

Plasticles Corp., Detroit, Mich. 

Plasticraft Mfg. Co., Arlington, N. J. 

Plasticrafts, Inc., Denver, Colo. 

Plastics Center of Texas, San Antonio, 

exas. 

Plastics Engineering Co., Houston, Texas 

Plastics Mfg. & Supply Corp., Cleveland, 
Ohio 

Plastics, Inc., St. Paul, Minn. 

Plastics, Laminates & Fabrics, Inc., Chi- 
cago, Iil. 

Plastics Productions, Inc., New Orleans, 
sa. 

Plaxall Inc., L. I. C., N. Y. 

Poly-Fiber, Inc., Los ’ Ange sles, Calif. 

Precision Plastic Products Inc., Chicago, 


Premier Plastics, Inc., Milwaukee, Wis. 
Printloid, Inc., New York, N. Y. 

*Regal Plastic Co., Kansas City, Mo. 
Reinhardt Plastics Co., Denver, Colo. 
Reynolds Plastics, Inc., Walled Lake, 


Mich. 
Ridgefield Plastic Products Co., 
field, Conn. 
Rodgers & Co., Asheville, N. C. 
*Schwab & Frank Inc., Detroit, Mich. 
Seal-View Co., Wayne, Pa. 
Shoe Form Co., Inc., Auburn, N. Y. 
*Sierra Electric & Mfg. Co., Los Angeles, 


Ridge- 


Calif. 
*Sillcocks-Miller Co., Maplewood, N. J. 
Skycraft Mfg. Corp., Long Beach, Calif. 
Seuthsestem Sales Corp., St. Petersburg, 


Springfield Fabricators, Inc., Springfield, 


Standard Pyroxoloid Corp., Leominster, 
Mass. 

*Sunlite Plastics, Inc., Milwaukee, Wis. 

*Swedlow Plastics Co., Los Angeles, 


alif. 
Syracuse Plastic Molders, Syracuse, N. Y. 


SPECIALIZED SERVICES 


T. O. Plastics, Minneapolis, Minn. 
as Roedel Plastics Corp., Waukesha, 


Twentieth Century Plastics, Ann Arbor, 
Mich 
Urrite Plastics Fabricators, Pico, Calif. 
Valley-National Corp., Milldale, Conn. 
Vargish & Co., Inc., New York, N. Y. 
Wachter Plastic Co., Sacramento, Calif. 
Wama Co., The, Baltimore, Md. 
Wellington Print Works, Inc., Trenton, 
N 


N. J. 
Wessel, Stanley & Co., Chicago. Ill. 
Western Plastic Co., Spokane, Wash. 
Woodall Industries Inc., Detroit, Mich. 


DESIGNERS, INDUSTRIAL 
ABA Tool & Die Co., Inc., Buckland, 


Conn. 
Akron Plastics, Inc., Akron, Ohio 
—_— Fiber Class, Inc., Los Angeles, 
Calif. 
*American Agile Corp., Bedford, Ohio 
American Plastic Corp., Chicago, IIl. 
Applied Engineering Assoc., a N. Y. 
Arens, Egmont, New York, N 
Armstrong, Cecil W. & ph il War- 
saw, Ind. 
Amkurt Associate Engineers, New York, 


N. 
Art Plastics Mfg. Co., Los Angeles, Calif. 
Artmor Plastics Corp., Cumberland, Md. 
Bahlke, Alfred F., Be “eS ley Hts., N. J. 
Barrier-Pribble & Co., Inc., New Have n, 


Ind. 

Beacon ~~ & Metal Products, Inc., 
New York, . 

“a & Becker Associates, New York, 


N. 

Bee Moid & Die, Inc., Phoenix, Ariz. 

Beemak Plastics, Los Angeles, Calif. 

Beinert, John David, New York, N. Y. 

Ber-Design Associates, Newark, N. J. 

Berni, Alan & Assoc., New York, N. Y. 

Blumenthal, Margaret, New York, N. Y. 

Bolta-Carpart, Inc., Owosso, Mich. 

Borkland Mfg. Co., Marion, Ind. 

Bricmar Mfg. Corp., New York, N. Y. 

Brighton Plastics Co., Inc., Rochester N.Y. 

Bruce Molded Plastic Pdts. Inc., Pitts- 
burgh, Pa. 

Bureau, Achille G., New York, N. Y. 

Bushman, Edwin F., Aurora, IIl. 

*Cadillac Plastic Co., Detroit, Mich. 

Calabro Plastics, Upper Darby, Pa. 

Cantor, Robert Lloyd, New York, N. Y. 

Chapman Dave, Industrial Design, Chi- 
cago, 

Cherry, Peter, Monroe, Conn. 

Chinkes, Sam Assoc., Bronx, N. Y. 

Claremould Plastics Co., Newark, N. J. 

Colorvision Plastics Inc., Boston, Mass. 

Columbia Basin Plastics Co., Portland, 
Ore, 

*Connecticut Plastic Products Co., Inc., 
Waterbury, Conn. 

Consolidated Plastics & Mfg. Co., Chi- 
cago, Ill. 

Cruze, Charles, Los Angeles, C 7 

Cushing & Nevell, New York. N. 

D & D Plastics Inc., Van Dyke, Mich. 

Darr, Harold W. Associates, Minneap- 
olis, Minn. 

Davies, Helen & Associates, New York, 


*DeBell & Richardson, Inc., Hazardville, 
Conn. 

Denver Plastics, Inc., Golden, Colo. 

Deskey, Donald Assoc., New York, N. Y. 

Detroit Plastic Molding Co., St. Clair 
Shores, Mich. 

Devalera Manufacturers & Industrial De- 
signers, New York, N. Y. 

Dralle, Elizabeth M., New York, N. Y. 

Eldon Mfg. Co., Los Angeles, Calif. 

Electroformex Labs., Canton. Mass. 

Engineering Research & Development 
Co., Addison, IIl. 
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SPECIALIZED SERVICES 


F & F Mold & Die Works, Inc., Dayton, 
Ohio 

Fabri-Kal Corp., Kalamazoo, Mich. 

Fawn Plastics Co., Inc., Balto., Md. 

Federico, Joseph B., Buffalo, N. Y 

Florian, Gordon, Bridgeport, Conn. 

Fukal, A. F., Houston, Texas 

Gemloid Corp., Elmhurst, N. Y. 

General Molds & Plastics Corp., Pitts- 
burgh, Pa. 

Gershen-Newark, Industrial Design, New- 


ark, N. i. 
Gladwin Plastics, Inc., Atlanta, Ga. 
Goldman, Neal, Associates Inc., New 
York, N. Y. 
Gore, Fred M., Dallas, Texas 
Gregstrom Corp., Cambridge, Mass. 
Grover, Frederic S. Associates, Rochester, 


Robert Associates, New York, 


N. Y. 
Gruen, 
NY 


H & O Engineering, Inc., Milwaukee, 
Wis. 

*Hale & Kullgren Inc., Akron, Ohio 

Hall, Frances Cushing, Noroton Heights, 
Conn. 

Hank Sign & Display Co., Adams, Mass. 

Hill, Rowland L., Knoxville, Tenn. 

House of Plastics, Detroit, Mich. 

Hughes, Henry, Belmont, Calif. 

Industrial Engineering Service, South 
Easton, Mass. 

Industrial Plastic Fabricators, Inc., Nor- 
wood, Mass. 

Jacksonville Metal & Plastics Corp., Jack- 
sonville, Fla. 

Johnson, Gerald C., New York, N. Y. 

wx Andrew C., Sherman O: iks, 
Calif. 

Kennedy, D. S. & Co., Cohasset, Mass. 

Kerel Products Co., New York, N. Y. 

Ketchpel Engineering Co., W. Engle- 
wood, N 

Kleinzway, Inc. ., Engineering Div., Chi- 
cago, Ill. 

Kogan, Belle Associates, New York, N. Y. 

Kopplin Molding Corp., St. Louis, Mo. 

Larkin & Glassman Associates, Boston, 
Mass. 

Le Conte Plastics Co., Inc., Farmingdale, 
N. Y 


Levin, Monte L., New York, N. Y. 
Lippincott & Margulies, Inc., New York, 
N.Y 


Little, J. M. & Associates, Toledo, Ohio 

Loranger Plastics Corp., Warren, Pa. 

Lustra Cite Industries, Inc., New York, 
N. Y. 

Maplewood Companies, Maplewood, N. J. 

Mason Plastics Co., Seattle, Wash. 

Master Molded Products Corp., Skokie, 


Mastercraft Plastics Co., Inc., Jamaica, 


or amma George H., Los Angeles, 

Dalif. 

McDonald Plastics Inc., Lynwood, Calif. 

Mehrer, Ted, New York, N. Y. 

Midland Plastics Inc., Milwaukee, Wis. 

Milwaukee Industrial Designers, Mil- 
waukee, Wis. 

*Modern Molders Inc., Kenilworth, N. J. 

Moldcraft Inc., Baltimore, Md. 

os Corp. of America, New York, 


Muller-Munk, Peter Associates, Pitts- 
burgh, Pa. 

Naken, William, Chicago, III. 

Nettleton, W. O. & Associates, Guilford, 


Conn 
Norco ‘Plastic Inc., Milwaukee, Wis. 
a See Molding Corp., Jamaica, 


at ee Daniel C. Assoc., Pound Ridge, 


oatic: Plastics Co., Omaha, Neb. 
— Plasti-Fab. Corp., "San Carlos, 
ali 


® Indicates Advertiser. 


Parcher, James H. & Associates, Phila., 


a. 
Pearce’s Plastic Models, Hollywood, Calif. 
Pearson-Berlinghof, Inc., Newton, Pa. 
Pereles Bros. Inc., Milwaukee, Wis. 
Plastic Processing Co., Inc., Flint, Mich. 
Plastic Products of Texas, Dallas, Texas 
Plastic Specialty Products, Warren, Pa. 
Plasticles Corp., Detroit, Mich. 
Plasticrafts, Inc., Denver, Colo. 
Plastics Center of Texas, San Antonio, 


exas 

Plastics Grand Rapids, Grand Rapids, 
Mich. 

Plastics, Inc., Pasadena, Calif. 

Poliner, William, Bronx, N. Y. 

Poly-Fiber, Inc., Los Angeles, Calif. 

Preble, Harry, Cross River, N. Y. 

Fresco Plastics, Milwaukee, Wis. 

Printon Corp., New York, N. Y. 

Product Technicians, Inc., Rochester, 
N. Y. 

*Regal Plastic Co., Kansas City, Mo. 

Reinecke & Associates, Chicago, IIl. 

Reinhardt Plastics Co., Denver, Colo. 

*Reinhold-Geiger Plastics, Inc., Los An- 
geles, Calif. 

Richter, Frederic A., Chicago, Ill. 

Rodgers & Co., Ashe ville, eA cS. 

Rothenstein, Guy my ta 2. G., N. Y. 

Sakier, George, New York N. Y. 

Saphier, Michael Associates Inc., New 
York, N. Y. 

Schaake, A. J. Co., St. Paul, Minn. 

Scheele, Edwin H., Woodside, N. Y. 

Sherwood, Robert H., New York, N. Y. 

= Research Associates, Jacksonville, 

a. 
Singer, Lawrence H., Levittown, N. Y. 
South Gate Tool Eng. Inc., South Gate, 


Calif. 
Stahl, Gerald, New York, N. Y. 
Stewart, F. S. Associates, Los Angeles, 
Calif. 
Sundberg- Ferar, Royal Oak, Mich. 
*Superior Plastics, Inc., Chicago, Ill. 
Swibold, Duane, Traverse City, Mich. 
Thal, Bernard, Boston, Mass. 
Triana, Rafael, New York, N. Y. 
Una-Craft Engineering Co., Inc., Hazel 
Park, Mich. 
Van Doren, Harold, Phila., Pa. 
Vavrik, Louis, Rossford, Ohio 
Viking-Craft, Aneheim, Calif. 
Wait-Plastics, Jackson, Mich. 
Warner, S. G. Co., Ithaca, N. Y. 
* Waterbury Companies, Inc., Waterbury, 


Yonn, 
Wessel, Stanley & Co., Chicago, Ill. 


DIE CUTTING, PLASTIC 
SHEET STOCK 


Aacon Industries, Inc., B’klyn, N. Y. 

Accurate Steel Rule Die Mfgrs., New 
York, N. Y. 

Acme Laminating & Plastics Co., Hazel 
Park, Mich. 

3 Corp. of America, Brooklyn, 


PE +. ‘Plastics Co., Inc., Holyoke, Mass. 
All American Plastics, Chicago, ill. 
Allied Resinous Products, Inc., Conneaut, 


Ohio 
*American Agile Corp., Bedford, Ohio 
American Hard Rubber Co., New York, 
N. Y. 
Assndean MerriLei Corp., Brooklyn, 
Ameriplastic Co., The, Flint, Mich. 
Art Plastics Mfg. Co., Los Angeles, Calif. 
Artmor Plastics Corp. .» Cumberland, Md. 
_ Plastic Specialties, Inc., Chicago, 


Autograf 7 & Plastics Co. Inc., Wa- 
tervliet, N 
— " j. E. & Associates, Cincinnati, 
io 
Bee-Lyne, Inc., Broomall, Pa. 
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Blackman, Horace Co., Beverh Hills 


alif. 
Bottom Dollar Industries, Little Roc, 
r 

Buckley, C. E. Co., Leominster, Mass. 
Burkhardt Co., The, Detroit, Mich 
*Cadillac Plastic Co., Detroit, Mich 
Carolina Plastics Co. ” Charlotte, N.C. 
Carroll, J. B. Co., Chicago, Il. 
Cellulose Products Co., South G 3 Calif 
Celomat Corp., New York, N. } 
Clopay Corp., Cincinnati, Ohi. 
Clover Plastic Contours, Inc., E. Nor. 

walk, Conn. 
Colorvision Plastics, Inc., Boston, Mass. 
Colvin-Friedman Co., Springfie old, N. J. 
Commonwealth Plastics Corp., Leomin. 

ster, Mass. 
Cox Plastics Corp., Buffalo, N. Y. 
Crystalx Corp., Lenni Mills, Pa. 
Denver Plastics, Inc., Golde on, C = 
*Emeloid Co., Inc., The, Hillside, | 
Ernst, John Enterprises, East Troy, We 
Fabri-Form Co., The, Byesville, Ohio 
Fabri-Kal Corp., Kalamazoo, Mich, 
Fawn Plastics Co., Inc., Balto., Md. 
*Felsenthal, G. & "Sons, Inc., Chic: igo, Il] 
Forbes Products Corp., Rochester, N. ¥ 
Garlock Packing Co., Palmyra, N. Y. 
*General Plastics Corp. .» Marion, Ind, 
Gill, M. C. Corp., Montebello, Calif 
Gladwin Plastics, Inc., Atlanta, Ga. 
Gotham Plastics Corp., Bronx, N. Y. 
Gregstrom Corp., Cambridge. Mass. 
Halogen Insulator & Seal Corp., Frank- 

lin Park, I 
*Hopp Plastics, New York, N. Y. 
House of Plastics, Detroit, Mich. 
Industrial Sales Engineers, New York 


Insulating Fabricators of N. E. Inc., 
Watertown, Mass. 

K-Plastix, San Francisco, Calif. 

Kage Co., Manchester, Conn. 

Kerr, R. W. Piastic Co., Hastings, Neb. 

Kerrco Products, Lincoln, Neb. 

Laminated Sheet Products Corp., Nor- 


wood, Mass. 
Lansky Display Corp., New York, N. Y. 
Leathertone Inc., Boston, Mass. 
Long, Thomas J. Inc., Carle Place, N. Y 
— Cite Industries, Inc., New York, 
Y 


Majestic Creations, Inc., Woodside, N. ) 
Malco Plastics, Inc., Baltimore, Md. 
Mason Plastics Co., Seattle, Wash. 
a Plastics Co., inc., Jamaica, 


Midiand Plastics Inc., Milwaukee, Wi ‘ 

Molders Engineering Service, Phila., 

Motson, J. Frank Co., Flourtown, * 

NuBone Co., Ine., The, NBC Plastics 
Div., Erie, Pa. 

Orna Plastics Co., Los a s, Calif. 

eo Plasti-Fab Co San Carlos, 
Ce 


Paragon Plastic Corp., Newark, N. J. 

Paramount Mfg. Co., Inc., Leominster, 
Mass. 

Paton, Eric Ltd., Auckland, New Zealand 

Pearson-Berlinghof, Inc., Newton, Pa. 

Peerless Products Industries, Chicago, III. 

Perma Seal Plastic Products Co., St. 
Paul, Minn. 

Perry, A. F. Co., Leominster, Mass. 

Plast-Ad Mfg. Co., S. Bend, Ind. 

Plastic Age Co., San Fernando, Calif. 

Plastic Processing Co., Inc., Flint, Mon 

Plastic Service Corp., "New York, 

Plasticles Corp., Detroit, Mich. 

Plasticrafts, Inc., Denver, Colo. 

Plastics Grand ” Rapids, oneal Rapids, 
Mich. 

Plastics, Inc., St. Paul, Minn. 

Plastics, Laminates & Fabrics, Inc., Chi- 
cago, Ill. 

Plastipipe Inc., i~ Angeles, Calif. 

Polymer Corp. of Pa., The. Reading, Pa. 

Polyplastex United, Inc., New York, N. Y. 

Premier Plastics Inc. ., Milwaukee, Wis. 
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Plastics, Milwaukee, Wis. 


= e Rubber Co., Inc., Buff: alo, N. Y. 
Printloid, Inc., New York, N. 
Printon Corp., New York, N. Y 


Product hes ngineering & Development Co., 
kins, Minn. 

xite Corp., Stamford, Conn. 

Kansas City, Mo 

Walled Lake, 


Rell 
*Regal Plastic Co., 
Revnolds Plastics, Inc., 
ivefield Plastic Products Co., Ridge- 
Conn. 
Rodgers & Co., 
Sandman, Eli Co., 
Shoe Form Co., Inc., 


*Sillcocks-Miller Co., The, 


Ric 
Asheville, N. C. 
Worcester, Mass. 
Auburn, N. Y. 
Maplewood, 
Springfield Fabricators, Inc., Springfield, 
se Plastic Molders, Syracuse, N. Y. 
astics, Minneapolis, Minn. 

New York, N. Y. 
Haven, 


r.O. P 
Talmadge Printing Co., 
Teal Molding Co., Inc., New 
{ 
Thombert, Inc., Newton, Iowa 
Turner Devices, Inc., St. Louis, Mo 
Valley-National Corp., Milldale, Conn. 
Virginia Plak Co., New York, N. Y. 
Wama Co., The, Baltimore, Md. 
Wesse!, Stanley & Co., Chicago, ill 
Western Plastic Pdts., Long Beach, Calif. 
Woodall Industries Inc., Detroit, Mich. 


DIE MAKERS, EXTRUSION 
Newark, N. J. 


Ace ~ & Mfg. Co., 
Birmingham, Eng- 


*B. I. P. Tools Ltd., 
ind 

Bee Mold & Die, Inc., Phoenix, Ariz. 

Beel Eng. Co., Newark, N, J. 

Caco Inc., Pomona, Calif. 

*Crescent Plastics, Inc., 

Custom Industries, Ince., 


Evansville, Ind. 
Hempstead, 


 - 
Fischer, Andrew Assoc., Chicago, III. 
Fullerton Mfg. Co., Fullerton, Calif. 
Gabriel Mfg. Co., Haverstraw, N. Y. 
*General Plastics Corp., Marion, Ind. 
*H & R Industries, Nazareth, Pa. 
Industrial Plastics Corp., Elkhart, Ind. 
Kraloy Plastic Pipe Co., Los Angeles, 
Calif 
Liberty Cutting Die Co., New tat N. Y. 
Many, J. & Co., New York, N. 
Paton, Eric Ltd., Auckland, New »w Zealand 
Plastic Mold Tool & Die Co., Inc., E 
Rutherford, N. J. 
Plastics Tool Eng. Co., Hackensack, N. J. 
Plastipipe Inc., Los Angeles, Calif. 
*Robbins Tool & Die Co., Elkhart, Ind. 
Sheffield Plastics Inc., Sheffield, Mass. 
a Electric & Mfg. Co., Los Angeles, 
Calif. 
Skyline Industries, Inc., Titusville, Pa. 
so Brunhuber Corp., New York, 
N 


Sun Plastic, Inc., Cuyahoga Falls, Ohio 
*Superior Plastics, Inc., C hicago, Til. 
Thermoplastic Processes, Inc., Stirling, 
Una-Craft Engineering Co., Inc., Hazel 
Park, Mich, 
Victor Kellering, Inc., B’klyn, N. Y. 
Victory Plastics Co., Hudson, Mass. 
*Windsor, R. H. Ltd., South Chessing- 
ton, England 


DIE MAKERS, HIGH 
FREQ. HEAT SEALING 


(Custom) 


Allied Engravers Inc., New York, N. Y. 

Anden Co., Chicago, III. 

Artmor Plastics Corp., Cumbe tana, Md. 

Callanan, J. A. Co., Chicago, I ‘ 

Cleveland Lathe & Machine Co., Cleve- 
land, Ohio 


% Indicates Advertiser. 








a ag ae Corp., Newton High- 
lands, Mass. 

Pleetronie Processes Corp., Los Altos, 
Calif. 

Kleinzway, Inc., Eng. Div., Chicago, Ill. 

Liberty Cutting Die Co., New York, N. Y. 

gg Electronic Devi ices, W. New 
Yor 

Peterson, . W. & Sons Die Co., New 
York, N. 

Torr, John M, West Nyack, N. Y. 


DIP COATING PLASTIC 


Aacon Industries, Inc., B’klyn, N. Y. 
*American Agile Corp., Bedford, Ohio 
*xAmerican Anode Inc., Akron, Ohio 
Anden Co., Crystal Lake, I 
Applied Engineering Assoc., B’kyln, 


N. Y. 
Applied Resins Corp., Newark, N. J. 
Atlas Mineral Products Co., The, 
Mertztown, Pa. 
Atlas Plastics, Inc., Buffalo, 
~ Plastics Research Labs. be "o> York, 


Babeo Products C orp., College Pt., N. Y. 
Bassons Industries Corp., New York, 


Bauman, D. B. & Co., New Haven, Conn. 
Bisonite Co. Inc., Buffs alo, N. Y. 
Brighton Plastics Co., Rochester, N. Y. 
Carolina Plastics Co., Charlotte, N. C. 
Chemical Development Corp., Danvers, 
Mass. 
Clopay Corp., Cincinnati, Ohio 
Colorvision Plastics, Inc., Boston, Mass. 
Ernst, John Enterprises, East Troy, Wis. 
Fischer, Andrew Assoc., Chicago, Ill. 
*Flexible Pdts. Co., Marietta, Ga. 
Garlock Packing Co., Palmyra, N. Y. 
International Plastic Co., New York, 


N. Y. 

*Kusan, Inc., Nashville, Tenn. 

Long Island Engraving Co., New York, 
N. Y. 

- ee P. R. Plastics, Inc., Chicago, 
I 

Michigan Chrome & Chemical Co., De- 
troit, Mich. 

Midland Coatings Inc., 
Minn. 

Newcraft Mfg. Corp., L. I. C., N. Y. 

Nordan Plastics Corp., B’klyn, N. Y. 

Pace, F. D. Co., Grand Rapids, Mich. 

Perfex Plastics, Inc., Chicago, Ill. 

Plastic Production, Canton, Mass. 

Plasticrafts, Inc., Denver, Colo. 

Plastiflex Pdts. Inc., Atlantic, Ga. 

Poinsettia Co., Inc., Pitman, N. J. 

Polypiastex United, Inc., New York, 
N. Y. 


Minneapolis, 


Prince Rubber Co. Inc., ee. 

Printon Corp., New York, N 

Pyramid Industrial Finishing Co., New 
York, 

Reflexite , Stamford, Conn. 

Reinhardt Plastics Co., De _— f Colo. 

Rodgers & Co., Asheville, N. 

omy Products Co., tthe, , er 
Ohio 

Standard Insulation Co., E. Rutherford, 


N. J. 
Starlite Plastic Co., Kenmore, N. Y. 
Udylite Corp., The, Detroit, Mich. 
*Vacumet, Inc., Chicago, Ill. 
Wallace Container Co., Santa Ana, Calif. 
Western Plastic Co., Spokane, Wash. 


EMBEDDING 


A & B Plastics, Seattle, Wash. 
Atenas Corp. of America, Brooklyn, 


Allied Engraving « Stamping Co., Buf- 
fa 0 N . 

Applied Engineering Assoc., B’klyn, N. Y. 
Applied Resins Corp., Newark, } N. J. 
Atlas Plastics, Inc., Buffalo, N. 





SPECIALIZED SERVICES 


Bacon Industries, Inc., Watertown, Mass. 


Bassons Industries Corp., New York, 
N. Y. 
Bauer, George, Leominster, Mass. 
Baxter Co., The, Cincinnati, Ohio 
Bebak-Roberts, Chicago, Ill. 
Beetle Boat Co., Inc., New 
Mass. 
Bentek Co., B’klyn, N. Y. 
Berton Plastics, Inc., New 
Bloomfield Molding Co., 
N. 


Bedford, 


York, N. Y. 
Bloomfield, 


J. 
— Plastics Co., Inc., Rochester, 


ae Molded Plastic Pdts. Inc., Pitts- 
burgh, Pa 
Calabro Plastics, Upper Darby, Pa. 
Calresin Corp., Los Angeles, Calif. 
Carolina Plastics Co., Charlotte, N. C. 
Colorvision Plastics, Inc., Boston, Mass. 
Comet Novelty Co., Adams, Mass. 
Conn-Craft Co., Waterbury, Conn. 
Creative Plastics Corp., Stony Brook, 
N. Y. 
Dynakon Corp., Cleveland, Ohio 
*Emeloid Co., Inc., The, Hillside, N. J 
Gemloid Corp., Elmhurst, N. Y. 
Gershen-Newark, _ Industrial 
Newark, N. 
Great Lakes Plastic Co., Buffalo, N 
Hasco Plastics Inc., Syracuse, N. Y 
House of Plastics, Detroit, Mich. 
Imperial Industries Inc., Wayne, Mich. 
Industrial Plastics Corp., Elkhart, Ind. 
Industrial Sales Engineers, New York, 


Design, 


N. Y. 
Just Plastics Inc., New York, N. Y. 
Keepsake Shops, Union City, N. J. 
Leathertone Inc., Boston, Mass. 
Libo Plastics Co., Milwaukee, Wis. 
ae Cite Industries, Inc., New York, 
Pu 2 
Mason Plastics Co., Seattle, Wash. 
Mildern Mfg. Co., Yonke rs, N. Y. 
Molders Engineering Service, Phila., Pa. 
Norco Plastic Inc., Milwaukee, Wis. 
Palm Plastics Inc., W. Palm Beach, Fla 
we = Hg Plastic Models, Hollywood, 
lif 
Peerless Products Industries, Chicago, Il. 
*Plastic Developments, Inc., Attleboro, 


Mass. 

Plastic Embedments Co., Attleboro, 
Mass. 

Plastic Laminating Corp., Vaux Hall, 
N. J 


Plastic Service Corp., New York, N. Y. 
Plasticrafts, Inc., Denver, Colo. 

Plastics By Chapman, Berkeley, Calif. 
Plastiflex Pdts., Inc., Atlanta, Ga. 
Poinsettia Co., Inc., Sen ag + ee 
Printloid, Inc., New York, 

Rodgers & Co., Asheville 

*Sierra Electric & Mfg. an = Angeles, 


Calif. 
Starlite Plastic Co., Kenmore, N. Y. 
be Industrial Corp., Mamaroneck, 


Y. 

Thermoplastic Processes, Inc., Stirling, 
Twentieth Century Plastics, Ann Arbor, 

Mich. 
*Vacumet, Inc., Chicago, III. 
Vernon-Benshoff Co., Pittsburgh, Pa. 
Wait-Plastics, Jackson, Mich. 
Wama Co., The, Baltimore, Md. 


EMBOSSING 


A. Flexible plastic film and sheeting 
B. Rigid plastic sheets 


Aacon Industries, Inc., B’klyn, N. Y. (B) 

Acme Laminating & Plastics Co., Hazel, 
Park, Mich. (A, B) 

Allied Engraving & Stamping Co., Buf- 
falo, N. Y. (A, B 

Allied Resinous Products, Inc., Con- 
neaut, Ohio (A) 
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SPECIALIZED SERVICES 


Ameriplastic Co., Flint, —% a , P) 

ial Ga. New York, A, B) 

Arrem Plastics, Inc., — iti °(B) 

Art Plastic Co., Woodside, N. Y. (A, B) 

Art Plastics Mfg. Co., Los Angeles, Calif. 
(A, B) 

Artmor Plastics Corp., Cumberland, Md. 
(A, B) 

Atlas Plastic Specialties, Inc., Chicago, 
Ill. (B) 

Barron, J. E. & Associates, Cincinnati, 
Ohio (A, B) 

Bee Mold & Die, Inc., Phoenix, Ariz. 
(A, B) 

Betacher Plastics Co., Portland, Ore. (B) 

Blackman, Horace Co., Beverly Hills, 
Calif. (B) 

Blossom Mfg. Co., Inc., New York, N. Y. 


(A) 

*Bolta Pdts., Div. General Tire & Rubber 
Co., Lawrence, Mass. (A, B) 

Bottom Dollar Industries, Little Rock, 
Ark. (A, B) 

Bruce Molded Plastic Pdts. Inc., Pitts- 
burgh, Pa. (B) 

Burkhardt Co., The, Detroit, Mich., (A 


) 

Carroll, J. B. Co., Chicago, Ill. (B) : 

Celomat Corp., New York, N. Y. (B) 

Clopay Corp., Cincinnati, Ohio (A) 

*Coating Products, Englewood, N. j. (A) 

Colorvision Plastics, Inc., Boston, Mass. 
(B) 

*Davis, Joseph Plastics Co., 
N. J. (A, B) 

Dayton Plastics, Inc., Dayton, Ohio (B) 

Denver Plastics, Inc., Golden, Colo. (B) 

E. & T. Plastic Novelties Co., New York, 
N. Y. (B) 

Eldon Mfg. Co., Los Angeles, Calif. (B) 

Elm Coated Fabrics Co., Inc., New York, 
N. Y. (A) 

a erson Plastics Corp., New York, N. Y. 

Falge Engineering Corp., Bethesda, Md. 
(A, B) 

Farrington Texol Corp., Walpole, Mass. 
(A) 

Gemloid Corp., Elmhurst, N. Y. (A, B) 

*General Plastics Corp., Marion, Ind. (B) 

Gordon-Lacey Chemical Pdts. Co. Inc., 
Maspeth, N. Y. (A) 

Gregstrom Corp., Cambridge, Mass. (A, 
3) 


Arlington, 


Hedwin Corp., Baltimore, Md. (A, B) 

Imperial Industries, Inc., Wayne, Mich. 
(B) 

Industrial Sales Engineers, New York, 
N. Y. (B) 

K B Plastic Inc., Yakima, bier (B) 

Kemtek Corp., Ree N. J. (A 

Kerr, R. W. Plastic Co., sa Neb. 
(B) 

Kerrco Products, Lincoln, Neb. ( 

Lansky Display Corp., New York, N. Y. 
(A, B) 


Leathertone Inc., Boston, Mass. (A, B) 

Lee Plastics Co. Inc., Phila. Pa. (B) 

Liberty Cutting Die Co., New York, 
N. Y. (A, B) 

lamp ‘land Engraving Co., New York, 

(B) 

Mabel Inc., B’klyn, N. Y. (A, B) 

Mason Plastics Co., Seattle, Wash. (A, B) 

Molders Engineering Service, Phila., Pa. 
(B) 

Multicolor Gravure Florence, 
Mass. (A, B) 

a? Chemical Co., Maywood, Calif. 


NuBone Co., Inc., The, NBC Plastics 
Div., Erie, Pa. (B) 

* Paragon epeing Co., New York, 
N. Y. (A, B 

Paramount Mfg. Co., Inc., Leominster, 
Mass. (A) 

a) % eens Inc., Newtown, Pa. 


> 


Corp., 


¥% Indicates Advertiser. 


Peerless Products Industries, Chicago, Ill. 
(B) 

Plasti-Line, Inc., Knoxville, Tenn. (A, B 

Plastic Inlays, inc., Summit, J. (BD 

Plastic Innovations, Inc., Yonkers, m..%, 
B 


(B) 
Plastic Service Corp., New York, N. Y. 
(A, B) 
Plasticrafts, Inc., Denver, Colo. (A, B) 
Plastics Engineering Co., Houston, Texas 


(B) 

Plaxall Inc., L. I. C., N. Y. (B) 

Plexolite Corp. of Calif., El Segundo, 
Calif. (B) 

Premier Plastics, Inc., Milwaukee, Wis. 
(B) 

Presco Plastics, Milwaukee, Wis. (A, B) 

Printloid, Inc., New York, N. Y. (B) 

Printon Corp., New York, N. Y. (A, B) 

Rand Rubber Co.., Brooklyn, N. Y. (A) 

Reflexite Corp., Stamford, Conn. (B) 

*Regal Plastic Co., Kansas City, Mo. (B) 

Reinhardt Plastics Co. ., Denver, Colo, {B) 

Rich-Tex, Inc., Cedar Grove, 

Rodgers & Co., Asheville, 4° C. (A, 6 

Rondale Co., Inc., Roselle, N. J. (A) 

*Rubber Corp. of America, Bklyn, N. Y. 


(A) 

Rudd Plastic Fabrics Corp., New York, 
N. Y. (A) 

Scientific Research Inc., 
(A, B) 

Shoe Form Co., Inc., 
(A, B) 

— i & Mfg. Co., Los Angeles, 


Glenside, Pa. 


Auburn, N. Y. 


alif. (B 
sSillocks Miller Co., The, Maplewood, 
(B 
Solar Plastic Products Co., B’klyn, N. Y. 
(B) 


ae + cca Corp., New York, 
ey 8 

Standard. Pyrovloid Corp., 
Mass. (B 

Tt. & Hesston, Minneapolis, Minn. (B) 

T & M Machine & Tool Co., B’klyn, 
N. Y. (A, B) 

er. Printing Co., New York, 

. 4 B) 

Teal Molding Co., Inc., New Haven, 
Conn. (A, B) 

Timely Product Mfg. Co., 
Iowa (B) 

Vacu-Plast Co., New York, N. Y. (A, B) 

Valley-National Corp., Milldale, Conn. 
(B) 

Wellington Print Works, Inc., 
N. J. (A) 

Wessel, Stanley & Co., Chicago, Ill. (B) 

Whitman Plastics Corp., Lynn, Mass. 


Leominster, 


Des Moines, 


Trenton, 


(A, B) 
Woodall Industries Inc., Detroit, Mich. 
(B) 


EXPORTERS AND IMPORTERS 


A. Machinery 
B. Resins 
C. Molding Compounds 


Aaron Machinery Co., Inc., New York, 
Y. (A 


Acme Machinery & Mfg. Co., Worcester, 
Mass. (A) 

American Molding Powder, Brooklyn, 
N. Y. (C) 

American Type Founders, Elizabeth, 


atberiieseen A. Corp., B’klyn, N. Y. (C) 

Ka) Claude P., Inc., B’klyn, 
N. Y 

Berry, A. L. Machinery Co., Woodmont, 
Conn. (A) 

Blum, Paul Co., Buffalo, N. Y. (C) 

*Chemore Corp., New York, N. Y. (B, C) 

Clark-Aiken Co., The, Lee, Mass. (A) 

Condux-Werk, Herbert A. Merges K. G., 
Wolfgang near Hanau, Germany (A) 

Filo Color & Chemical Corp., New York, 
N. Y. (B, C) 
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Franklin jeffrey Pty B’klyn, N. Y. (Cc) 
*Goren, H. Chicago, 1 Ill. (C) 
Te raat! & yar Corp., New York, 


kHydro-Chemie Ltd., Zurich, Switz, (4 
5 
Identification Service Corp., New York 
N. A ; 


“—. Exle Engineering Corp., Buffalo 
Y. (A) 
*Lembo Machine Works, Paterson, N. J. 


(A) 
oa H. & Co., Inc., New York 
c 


} 
*Omni Products Corp., New York, N. y 
(A, B, C) 
Onsrud | Machine Works, Inc., Chicago 
(A) 
Oppenheimer Corp., Buffalo, N. Y. (B, ¢ 
Plastic Glass Corp.,. Newark, N. J. (B) 
Printing Industries Equip., Inc., Ney 
York, N. Y. (A) 
Ringler, F. A. Co., New York, N. Y. (4 
— Alfred A., New York, N, Y 
4 


*Royal Master, Inc., Riverdale, N. J. | 

Rucker Co., The, Oakland, Calif, i 

*Schulman, A., Inc., New York, N. Y. (C 

Skyline Industries, Inc., YE eage a Pa. ( 

Stein Equipment Co., B *klyn, N Y. (a) 

— Sales Service, Los Ange sles, Calif. 
A) 


West & East Trading Corp., New York 
N. Y. (A) 
Zenner, Justin, Chicago, Ill. (A) 


FABRICATORS 


AAA Plastic Mfg. Co., St. Louis, Mo. 

A & B Plastics, Seattle, Wash. 

A & O Plastics Co., Downers Grove, Ill. 

A. K. Tool Co., Inc., Union, N. J. 

Aacon Industries, Inc., B ‘klyn, N. Y. 

*Ace Plastic Co., Jamaic: a, N. Y. 

Ace-Hy Plastic Co., New York, N. Y. 

Acme ‘Laminating & Plastics Co., Hazel 
Park, Mich. 

Acme Plastic Products Co., Inc., Hor- 
sham, Pa. 

*Acrylite Corp., The, Rutherford, J. 

Adams Plastics Co., Inc., Holyoke, Ms Ass. 

Aircraft Specialties Co., Hicksville, N. Y. 

Airmate Co., Toledo, Ohio 

Akron Plastics, Inc., Akron, Ohio 

Alan Plastics Corp., Irvington, N. J. 

All American Plastics Co., Chicago, Ill. 

All Power Mfg. Co., Montebe llo, Calif. 

nn ses He & Stamping Co., Buf- 
falo 


_ Fiber’ Glass, Inc., Los Angeles, 


alif. 
Allied Plasti-lite Enterprises, Inc., St. 
Louis, Mo. 
Allied Plastics Co., Los Angeles, Calif. 
Allied Resinous Products, Inc., Conneaut, 
Ohio 
Almor Plastics Corp., Elmhurst, N. Y. 
*American Agile Corp., Bedford, Ohio 


American Hard Rubber Co., New York, 
N. Y. 


American MerriLei Corp., Brooklyn, N. Y. 
American Plastic Corp., Chicago, Il. 
Ameriplastic Co., The, Flint, Mich. 
Amplex Mfg. Co., Phila. 

Andrews, A. M. Co., Portland, Ore. 
Anfinsen Plastic Molding, Aurora, III. 
Apex Optical Corp., Providence, R. I. 
Aristocrat Plastics, inc., New York, N. Y. 
Armorlite Lens Co., Inc., Pasadena, Calif. 
Arrem Plastics, Inc., Chicago, Ill. 

Art Plastics Co., Inc., Leominster, Mass. 
Art Plastics Mfg. Co., Los Angeles, Calif. 
Artmor Plastics Corp., ae Md. 
_ ns “er Products Co , Mertz- 


Atlas ia Specialties, Inc., Chicago, 
Atlas Plastics, Inc., Buffalo, N 


Autograf Brush & Plastics Co., ® W:- 
tervliet, N. Y. 
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{uburn Rubber Co., Inc., Auburn, Ind. 

Baer, N. S. Co., Hillside, N 

Bacon Industries, Inc., Watertown, Mass, 

Bangor Plastics, Inc., Bangor, Mich. 

Barr m E. & Associates, Cincinnati, 
{ ) 

Bassons Industries Corp., 

} 
Baxter Co., The, Cincinnati, Ohio 
Beetle Boat Co., Inc., New Bedford, 


New York, 


Bentek Co. B’klyn, N. Y. 

Ber-Design Associates, New: ark, N YJ. 
Berglund-Swenson Co., Arlington, N. J. 
Berton Plastics, Inc., New York, N. Y. 
Bettcher Plastics Co., ow Ore. 
Bisonite Co., Inc., Buffalo, N. Y. 

Bi 1K kms an, Horace Co., Rs sverly Hills, 


Be Mfg. Co., Inc., New York, N. Y. 
—_ Pdts., Div. General Tire & Rubber 
Co.. Lawrence, Mass. 
Borkl: ind Mfg. Co., Marion, Ind. 
Bottom Dollar Industries, Little Rock, 
ark 
Breau Plastic Industries, Phila., Pa. 
Brever Molding Co., Chicago, Ill. 
Bricmar Mfg. Corp., New York, N. Y. 
Brighton Plastics Co., Inc., Rochester, 
ae F 
Brilhart Plastics Corp., Mineola, N. Y. 
Bruce Molded Plastic Pdts. Inc., Pitts- 
burgh, Pa. 
Buckley, C. E. Co., Leominster, Mass. 
*Cadillac Plastic Co., Detroit, Mich. 
alabro Plastics, Upper Darby, Pa. 
alresin Corp., Los Angeles, Calif. 
ameron Inc., Chicago, III. 
arolina Plastics Co., Charlotte, N. C. 
arroll, J. B. Co., Chicago, Ill. 
ary Products Co., Dallas, Tex. 
ast Optics Corp., Riverside, Conn. 
Celomat Corp., New York, N. Y. 
*Central Die Casting & Mfg. Co., Chi- 
igo, Il 
Chatelain, 
Ohio 
*Chicago Die Mold, Chicago, Ill 
Chicago Wood & Plastic Products, Chi- 
igo Ili. 
Clarvan Corp., Milwaukee, Wis. 
Clover Plastic Contours, Inc., E. Nor- 
walk, Conn. 
olaten Plastics, Inc., Boston, Mass, 
Colvin-Friedman Co., Springfie Id, N. J. 
Comet Novelty Co., Ad: ams, Mass. 
*Commercial Plastics & Supply Corp., 
New York, 
Commonwe Sih Piastics Corp., 
ster, Mass. 
Conn-Craft Co., Waterbury, Conn. 
*Consolidated Molded  Pdts. 
Scranton, Pa. 
Consolidz ae Plastics & Mfg. Co., Chi- 
cago I 
Consoweld Corp., Wisconsin Rapids, Wis. 
Continental Plastics Corp., Chicago, III. 
Crane Packing Co., Chicago, Ill. 
Crystal Plastics Inc., Brooklyn, N. Y. 
Crystalx Corp., Lenni _~ Pa. 
Curbell, Inc., Buffalo, N 
D & D Plastics Inc., Van ‘Dy ke, Mich. 
*D & R Plastic W elders, Inc., Hazard- 
ville, Conn. 
Dayton Plastics, Inc., Dayton, Ohio 
Denver Plastics, Inc., Golden, Colo. 
—~ Plastic Molding Co., St. Clair, 
ich. 
Diadem, Inc., Leominster, Mass. 
Dilley Mfg. Co., Cleve land, Ohio 
Dixon Corp., Bristol, R. I. 
Duke Bontz & Co., Silver $ pring, Md. 
Dual Fabricators Corp. ., B’klyn, N. 
Dura Plastics, Inc., New York, N. Y. 
Durable Formed Products, Inc., New 
York, N. Y. 
Durable Plastics Co., Inc., Seattle, Wash. 
so T Plastic Novelties ¢ Co., New York, 


Robert J. Plastics, Findlay, 


Leomin- 


Corp., 
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Eby, Hugh H. Co., Phila., Pa. 

Eiler Equipment Co., Minneapolis, Minn. 

sy Wave Products, Inc., New 
Yor 

Emerson Paice Corp., New York, N. Y. 

Engineering Labs., Inc., Pompton Lakes, 


Engineering Plastics Co., Pasadena, Calif. 

Erickson, Walter Machine Co., Minneap- 
olis, Minn. 

Erie Iron & Supply Corp., Plastic Div., 
Erie, Pa. 

Erisman, A. C., Phila., Pa. 

Ernst, John Enterprises, East Troy, Wis. 

Extrusion, Inc., Springdale, Conn. 

Fabri-Form Co., The, Byesville, Ohio 

Fabri-Kal Corp., Kalamazoo, Mich. 

Fairchild Guided Missiles, Div., Wyan- 
danch, N. Y. 

Falge Engineering Corp., Bethesda, Md. 

= - a & Plastic Co., Inc., L. I. C., 


kF cisvathal, G. & Sons, Chicago, IIl. 
Fischer, Andrew Assoc., Chicago, III. 
Flek Corp., Los Angeles, Calif. 
*Flexible Pdts. Co., Marietta, Ga. 
Flexon Pdts. Corp., New York, N. Y. 
Forbes Products Corp., Rochester, N. Y. 
Franklin Fibre-Lamitex Corp., Wilming- 
ton, Del. 
Fribar Novelties, Brooklyn, N. Y. 
Galbas, Ferd. F., New York, N. Y. 
Garlock Packing Co., Palmyra, N. Y. 
Garrison Co., The, Kenilworth, N. J. 
Gary Enterprises, Inc., Brooklyn, N. Y. 
*General Industries Co., Elyria, Ohio 
*General Plastics Corp., Marion, Ind. 
Cn Plastics Corp., Los Angeles, 
Calif. 
General 
Wash. 
Gerber Plastic Co., St. Louis, Mo. 
Gladwin Plastics, Inc., Atlanta, Ga. 
Gotham Plastics Corp., Bronx, N. Y. 
Great American Plastics Co., Fitchburg, 
Mass. 
Great Lakes Plastic Co., Buffalo, N. Y. 
Gregg Molded Plastics Co., Cleveland, 
Ohio 
Gregstrom Corp., Cambridge, Mass. 
Hake Mfg. Co., Inc., Depew, 
Halogen on & Seal Corp., Frrank- 
lin Par 
Har-E-Dan Engravers, B’klyn, N. Y. 
Harbud Associates, B’klyn, N. Y. 
Hartshorn, Stewart Co., Oswego, N. Y. 
Hasco Plastics Inc., Syrac use, N. Y. 
*Hermes Engravers, Inc., New York, 


Plastics Mfg. Co., Tacoma, 


N. Y. 
Hero Mfg. Co., Inc., Middleboro, Mass. 
Holiday Plastics Inc., Kansas City, Mo. 
8 Plastic Arts, Los Angeles, 
Calif. 
*Hopp Plastics, New York, N. Y. 
House of Plastics, Detroit, Mich. 
= Tool & Mfg. Co., Benton Harbor, 
Mich 
Hunton Plastics Co., Englewood, N. J. 
Imco Container Corp., Kansas City, Mo. 
Hydropack, Los Anglee s, Calif. 
Imperial Industries, Inc., Wayne, Mich. 
Industrial 4 ia Fabricators, Inc., Nor- 
wood, Mass. 
Industrial Plastics Co., Cicero, Ill. 
Industrial Plastics Corp., Elkhart, Ind. 
Industrial Process Engineers, Newark, 


N. J. 
Industrial Sales Engineers, New York, 


Insulating Fabricators of N. E., Ine., 
Watertown, Mass. 
International Plastic Co., New York, 


N. Y. 

Jacksonville Metal & Plastics Corp., Jack- 
sonville, Fla. 

Just Plastics Inc., New York, N. Y. 

K B Plastics Inc., Yakima, Wash. 

K-Plastix, San Francisco, Calif. 

Kage Co., Manchester, Conn. 

Keepsake Shops, Union City, N. J. 


SPECIALIZED SERVICES 


Kennedy, D. S. & Co., Cohasset, Mass. 

Kennedy, R. J. Co., San Francisco, Calif. 

*Keolyn Plastics, Inc., Chicago, Ill. 

Kerr, R. W. Plastic Co. Hastings, Neb. 

Kerrco Products, Lincoln, Neb. 

*Kingmar, E. B. Co., Inc., Leominster, 
Mass. 

Klise Mfg. Co., Grand Rapids, Mich. 

Lacrinoid Pdis. Ltd., Essex, England 

Laminated Sheet Products Corp., Nor- 
wood, Mass. 

Laminex Corp., Fall River, Mass. 

a Mode Plastic Co., Inc., New York, 


Y. 
Le ‘tabs Plastics Co., Inc., Farmingdale, 
N. Y. 


Leathertone Inc., Boston, Mass. 

Lee Plastics Co., Inc., Phila., Pa. 

Lermer Plastics, Inc., Garwood, N. J. 

Lone Star Plastics Co., Inc., Ft. Worth, 
Texas 

Long Island Engraving Co., New York, 
N. Y 


Long, Thomas J. Inc., Carle Place, N. Y. 

Loranger Plastics Corp., Warren, Pa. 

*Lunn Laminates, Inc., Huntington Sta- 
tion, N. Y. 

Lustra Cite Industries, Inc., New York, 
N. Y 


MacDonald Mfg. Co., New Baltimore, 
Mich. 

Mack, John & Son Moulded Pdts., Inc., 
Chicago, IIl. 

Maplewood Companies, Maplewood, 
N. J. 

Mason Plastics Co., Seattle, Wash. 

Mastercraft Plastics Co., Inc., Jamaica, 
N.Y 


Meridian Plastics, Inc., Byesville, Ohio 
Mica Insulator Co., Schenectady, N. Y. 
Midland Plastics Inc., Hartland, Wis. 
Modern Plastics, Miami, Fla. 
Molders Engineering Service, Phila., Pa. 
Multicolor Gravure Corp., Florence, 
Mass. 
Multi-Craft Inc., 
*Mycalex Corp. 
N 


Portland, Ore. 
of America, Clifton, 


Nas-Kay Industries, Phila., Pa. 
National Fabricating Co., S. Ozone Park, 
Y 

National Plastics, Inc., Knoxville, Tenn. 

National Plastics Industries, San Fran- 
cisco, Calif. 

*National Vulcanized Fibre Co., Wil- 
mington, Del. 

Nebraska Plastics, Inc., Cozad, Neb. 

Nelco Industries, Chicago, Il. 

Nesbit Industries, Inc., Chicago, III. 

Nichols Products Co., Moorestown, N. J. 

Nordan Plastics Corp., B’klyn, N. Y. 

Northern Plastics Corp., La Crosse, Wis. 

NuBone Co., Inc., The, NBC Plastics 
Div., Erie, Pa. 

Nylon Molding Corp., Garwood, N. J. 

Ohio Plastic Co., Fraze ysburg, Ohio 

Omaha Plastics C 0., Omaha, Neb. 

Orna Plastics Co., Los Angeles, Calif. 

sO Plasti-Fab Corp., San Carlos, 
Cali 

Palm Plastics Inc., W. Palm Beach, Fla. 

Pan Laminates, Inc., New York, N. Y. 

Paragon Plastic Corp., Newark, N. J. 

Parker, Mitchell Mfg. Co., Pittsburgh, Pa, 

Pasadena Plastics, Inc., Pasade ona, Calif. 

Patterson-Kelley Co., Inc., a 
Stroudsburg, Pa. 

ae s Plastic Models, Hollywood, 

aot Berlinghof, Inc., Newtown, Pa. 

Peat Mfg. Corp., Downey, Calif. 

Peerless Products Industries, Chicago, Il. 

Pen-Sar Plastics Co., Tampa, Fla. 

Pereles Bros. Inc., Milwaukee, Wis. 

Perma Seal Plastic Products Co., St. 
Paul, Minn. 

Perry, A. F. Co., Leominster, Mass. 

Perry Plastics Inc., Erie, Pa. 

~~ -Wood Plastic Co., Inc., Cambridge, 

ass. 
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SPECIALIZED SERVICES 


Pioneer Valley Plastics Co., Chicopee, 
Mass. 
Plas-Ties Co., Santa Ana, Calif. 
Plast-Ad Mfg. Co., S. Bend, Ind. 
Plasti-Line, Inc., Knoxville, Tenn. 
Plasti-Products Co., Eugene, Ore. 
Plastic Age Co., San Fernando, Calif. 
Plastic Artisans, Inc., White Plains, N. Y. 
Plastic Center, Rochester, N. Y. 
Plastic Creators, Inc., Little Ferry, N. J. 
Plastic Engineering Co., Tulsa, Okla. 
Plastic Fabricators, New York, N. Y. 
Plastic Inlays, Inc., Summit, N. J. 
Plastic Innovations, Inc., Yonkers, N. Y. 
Plastic Laminating Co., Swarthmore, Pa. 
Plastic Metal Mfg. Co., Chicago, Ill. 
Plastic Processing Co., Inc., Flint, Mich. 
Plastic Products of Texas, Dallas, Texas 
Plastic Sales Corp., Charleston, W. Va. 
Plastic Service Corp., La Porte, Ind. 
Plastic Service Corp., New York, N. Y. 
Plastic Specialty Products, Warren, N. Y. 
Plasticles Corp., Detroit, Mich. 
Plasticraft Mfg. Co., Arlington, N. J. 
Plasticraft Products Co., W. Nyack, N. Y. 
Plasticrafts, Inc., Denver, Colo. 
Plastics By Chapman, Berkeley, Calif. 
Plastics Center of Texas, San Antonio, 
Texas 
Plastics Craft Shop, Wyandotte, Mich. 
Plastics Engineering Co., Houston, Texas 
Plastics Grand Rapids, Grand Rapids, 
Mich. 
Plastics Mfg. & Supply Corp., Cleveland, 
Ohio 
Plastics, Inc., St. Paul, Minn. 
Plastics, Laminates & Fabrics, Inc., Chi- 
cago, Ill. 
Plastics Mfg. Inc., Orange, N. J. 
Plastics Productions, New Orleans, La. 
Plastipipe Inc., Les Angeles, Calif. 
Plastray Corp., Detroit, Mich. 
Plexolite Corp. of Calif, El Segundo, 
Calif. 
Plicose Mfg. Corp., Brooklyn, N. Y. 
Polo Plastics Co., Milwaukee, Wis. 
Poly Cyclo Pdts. Co., Cleveland, Ohio 
Poly-Fiber, Inc., Los Angeles, Calif. 
Polymer Corp. of Pa., The, Reading, Pa. 
Polyplastex United, Inc., New York, N. Y. 
Popular Plastics Products Corp., North- 
port, N. Y. 
Portz Plastics & Fibre Co., Milwaukee, 
Vis. 
Post Electric Co., Inc., Andover, N. J. 
—— Plastic Products Inc., Chicago, 
Ill. 
Premier Plastics, Inc., Milwaukee, Wis. 
Premier Plastic Mfg. Co., Minneapolis, 
Minn. 
Presco Plastics, Milwaukee, Wis. 
Prince Rubber Co., Inc., Buffalo, N. Y. 
Printloid, Inc., New York, N. Y. 
Printon Corp., New York, N. Y. 
Product Engineering & Development Co., 
Hopkins, Minn. 
Protective Lining Corp., New York, N. Y. 
Pyramid Plastics, Inc., Chicago, Ill. 
Rabar Plastics, Inc., New York, N. Y. 
Ray Products Co., Alhambra, Calif. 
Raybestos-Manhattan, Inc., Passaic, N. J. 
Reflexite Corp., Stamford, Conn. 
*Regal Plastic Co., Kansas City, Mo. 
Reinhold Engineering & Plastics Co., 
Norwalk, Calif. 
Resistoflex Corp., Belleville, N. J. 
Reynolds Plastics, Inc., Walled Lake, 
Mich. 
*Richardson Co., The, Melrose Park, Il. 
Ridgefield Plastic Products Co., Ridge- 
field, Conn. 
Rodgers & Co., Asheville, N. C. 
*Rogers Corp., Goodyear, Conn. 
fame Plastic Specialties, Inc., Worcester, 
Mass. 
*Rotuba Extruders, Inc., Brooklyn, N. Y. 
Sajar Plastics, Inc., Middlefield, Ohio 
Sandee Mfg. Co., Chicago, Ill. 
Schaake, A. J. Co., St. Paul, Minn. 
a "' Tadicates Advertiser. 


Scheuer Creations, Inc., New York, N. Y. 

Schori Process Div., L. I. C., N. Y. 

*Schwab & Frank Inc., Detroit, Mich. 

*Scranton Plastic Laminating Corp., 
Scranton, Pa. 

Seal-View Co., Wayne, Pa. 

Shamban, W. S. & Co., Culver City, Calif. 

*Sheffield Plastics, Inc., Sheffield, Mass. 

Shepherd, J. H. Son & Co., Elyria, Ohio 

Shoe Form Co., Inc., Auburn, N. Y. 

*Sierra Electric & Mfg. Co., Los Angeles, 
Calif. 

Silin Research Associates, Jacksonville, 


Fla. 
*Sillcocks-Miller Co., The, Maplewood, 
N 


Skyline Industries, Titusville, Pa. 

Smith, H. P. Paper Co., Chicago, Ill. 

Solar Plastic Products Co., B’klyn, N. Y. 

Solid-Art Co., Baltimore, Md. 

— ‘oo Tool Eng. Co., South Gate, 
Calif. 

Southeastern Sales Corp., St. Petersburg, 


a. 

Spartan Industrial Corp., New York, 
a Be 

Springfield Fabricators, Inc., Springfield, 
N 


——s Tool & Die Co., Inc., Spring- 

ield, N. J. 

Square D Co., Peru, Ind. 

Standard Pyroxoloid Corp., Leominster, 
Mass. 

Starline Products, Los Angeles, Calif. 

Starlite Plastic Co., Kenmore, N. Y. 

*Steiner Plastics Mfg. Co., Inc., Glen 
Cove, N. Y. 

Stokes Molded Pdts. Inc., Trenton, N. J. 

Straus & Stingo, Inc., New York, N. Y. 

So Corp., New York, 

Y 


Stricker, Carl, Upper Montclair, N. J. 
Structurlite Plastics Corp., Hebron, Ohio 
Surprenant Mfg. Co., Boston, Mass. 
*Swedlow Plastics Co., Los Angeles, 


Calif. 
TMC Industrial Corp., Mamaroneck, 
N. Y 


T. O. Plastics, Minneapolis, Minn. 

Talmadge Printing Co., New York, N. Y. 

*Taylor Fibre Co., Norristown, Pa. 

Teal Molding Co., Inc., New Haven, 
Conn. 

Tech-Craft Inc., Tacoma, Wash. 

Technical Plastics Co., Zanesville, Ohio 

*Tell, Jay, W.. Kenilworth, N. J. 

Tewes-Roedel Plastics Corp., Waukesha, 
Wis. 

Thermoplastic Processes, Stirling, N. J. 

Thombert, Inc., Newton, Iowa 

Tip-Top Products Co., Omaha, Neb. 

Tulsa Plastics, Tulsa, Okla. 

*Tumble-Buff Laboratories, Inc., Ja- 
maica, N. Y. 

— Century Plastics, Ann Arbor, 
Mich. 

Tybond Pdts. Co., Inc., Chicago, Il. 

United Plastic Cerp., Fitchburg, Mass. 

United Sales Service, Los Angeles, Calif. 

at wy States Gasket Co., Camden, 


i. 
*United States Rubber Co., Chicago, III. 
United States Stoneware Co., Akron, 

Ohio 
Urrite Plastics Fabricators, Pico, Calif. 
Valley-National Corp., Milldale, Conn. 
Vargish & Co., Inc., New York, N. Y. 
Victory Plastics Co., Hudson, Mass. 
Vinyleards Inc., Cincinnati, Ohio 
Virginia Plak Co., New York, N. Y. 
Visking Corp., Terre Haute, Ind. 
Wachter Plastic Co., Sacramento, Calif. 
Wait-Plastics, Jackson, Mich. 
*Waljohn Plastics, Inc., B’kiyn, N. Y. 
Wama Co., The, Baltimore, Md. 
*Waterbury Companies, Inc., Water- 
bury, Conn. 
Weinman Bros., Inc., Chicago, Ill. 
Wessel, Stanley & Co., Chicago, IIl. 
Western Plastic Co., Spokane, Wash. 
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Western Plastic Pdts., Long Beac! Calif 
Whitman Plastics Corp., Lynn, \ << 
Willson Camera Co., Havertown, P2 
Wilson Plastics, Inc., Sandusky, Ohio 
Woodall Industries, Inc., Detroit, Mich 
*Yardley Plastics Co., Columbus, Ohio 
Young Machinery Co., Muncy, Pa 


FLAME SPRAYING PLASTIC 


* American Agile Corp., Bedford, Ohio 

— Plastic Molding Co., St. Clair 
Mich. 

Laminated Sheet Products Corp., Nor. 
wood, Mass. 

Pasadena Plastics, Inc., Pasadena, Calif 

Plasticrafts, Inc., Denver, Colo. 

Schori Process Div., L. 1. C., N. \ 

Starline Products, Los Angeles, Calif. 

— States Gasket Co., Camden 
m3. 


GRINDING 


(See Abrasive Forming) 


HEAT SEALING OF 
PLASTIC FILM AND SHEET 


(Custom) 


Aacon Industries, Inc., B’klyn, N. Y, 

Acme Laminating & Plastics Co., Hazel 
Park, Mich. 

Acor Plasticover Co., New York, N, Y. 

Advance Mfg. Co., B’klyn, N. Y. 

Alladin Plastics Inc., Los Angeles, Calif. 

Allied Piastilite Enterprises, Inc., St. 
Louis, Mo. 

Alvimar Mfg. Co., Inc., New York, N. Y. 

*American Agile Corp., Bedford, Ohio 

Ameriplastic Co., The, Flint, Mich. 

Anden Co., Crystal Lake, Ill. 

Anders Corp., Paterson, N. J. 

Art Plastics Mfg. Co., Los Angeles, Calif. 

Artmor Plastics Corp., Cumberland, Md. 

Bee-Lyne, Inc., Broomall, Pa. 

Blossom Mfg. Co., Inc., New York, N. Y. 

*Bolta Pdts., Div. General Tire & Rubber 
Co., Lawrence, Mass. 

Borkland Mfg. Co., Marion, Ind. 

Bruce Molded Plastic Pdts., Inc., Pitts- 
burgh, Pa. 

Clarvan Corp., Milwaukee, Wis. 

Clopay Corp., Cincinnati, Ohio 

Colvin-Friedman Co., Springfield, N. J 

Conn-Craft Co., Waterbury, Conn. 

Cox Plastics Corp., Buffalo, N. Y. 

Crystalx Corp., Lenni Mills, Pa. 

Derlein Plastics, Cascade, Wis. 

Dura-Lee Corp., Kansas City, Mo. 

Eldon Mfg. Co., Los Angeles, Calif. 

Electronic Heating Co., Newton High- 
lands, Mass. 

Electronic Wave Products, Inc., New 
York. N. Y. 

Engineering Research & Development 
Co., Addison, Ill. 

*Fabrico Mfg. Corp., Chicago. III. 

Fabri-Kal Corp., Kalamazoo, Mich. 

Farrington Texol Corp., Walpole, Mass. 

Flambeau Plastics Co., Baraboo, Wis. 

Flek Corp., Los Angeles, Calif. 

*Flexible Pdts. Co., Marietta, Ga. 

Forbes Products Corp., Rochester, N. Y. 

Gemloid Corp., Elmhurst, N. Y. 

General Plastics Mfg. Co., Tacoma, 
Wash. 

Gilman, Marty, Inc., Gilman, Conn. 

*Glenn Electric Heater Corp., New 
York, N. Y. 

Haas Laminator Corp., New York, N. Y. 

Hartshorn, Stewart Co., Oswego, N. Y. 

Hasco Plastics Inc., Syracuse, N. Y 

Hedwin Corp., Baltimore, Md. 

Hopp Plastics, New York, N. Y. 

om ation Service Corp., New York, 

me 
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[Industrial Plastics Corp., Elkhart, Ind. 
Industrial Sales Engineers, New York, 


|, B. Pdts. Corp., Chicago, Ill. 

jordan Mfg. Co., Des Plaines, Tl. F 

*Kabar Mfg. Corp., New York, N. Y. 

Kage Co., Manchester, Conn. _ : 

Laminated Sheet Products Corp., Nor- 
d, Mass. 

Liberty Cutting Die Co., New York, N. Y. 

Loma Plastics Inc., Ft. Worth, Texas 

Molders Engineering Service, Phila., Pa. 

Navarm Chemical Co., Maywood, Calif. 

Nebraska Plastics, Ine., Cozad, Neb. __ 

Perma Seal Plastic Products Co., St. 
, Minn. 

Perry Plastics Inc., Erie, Pa. ; 

Pioneer Valley Plastics Co., Chicopee, 


Plas-Ties Co., Santa Ana, Calif. 

Plastic Artisans, Inc., White Plains, N. Y. 

Plastic Creators, Inc., Little Ferry, N. J. 

Plastic Innovations, Inc., Yonkers, N. Y. 

Plastic Laminating Corp., Vaux Hall, 
N. J 

Plastic Processing Co., Inc., Flint, Mich. 

Plastic Service Corp., New York, N. Y 

Plasticrafts, Inc., Denver, Colo. 

Plastics, Laminates & Fabrics, Inc., Chi- 


Plaxall Inc., L. I. C., N. Y. 

Polo Plastics Co., Milwaukee, Wis. 

Poly Plastic Products, Paterson, N. J. 

Premier Plastics, Inc., Milwaukee, Wis. 

Presco Plastics, Milwaukee, Wis. 

Prince Rubber Co., Inc., Buffalo, N. Y. 

Printon Corp., New York, N. Y. 

Protective Lining Corp., New York, N. Y. 

Ridgefield Plastic Products Co., Ridge- 
field, Conn. 

Seal-View Co., Wayne, Pa. 

Shamban, W. S. & Co., Culver City, Calif. 

Shoe Form Co., Inc., Auburn, N. Y. 

*Silleocks-Miller Co., The, Maplewood, 
Ms g, 

Spartan Industrial Corp., New York, 
N. ¥ 

Springfield Fabricators, Springfield, N. J. 

Torr, John M., W. Nyack, N. Y. 

Tulsa Plastics, Tulsa, Okla. 

Victory Plastics Co., Hudson, Mass. 

Wachter Plastic Co., Sacramento, Calif. 

Waltco Products, Chicago, II 

Weld Edge Plastics, Inc., Newark, N. J. 

Western Plastics Co., Spokane, Wash. 

Whyte Mfg. Co., Inc., New York, N. Y. 


HEAT TREATING OF 
POLYETHYLENE FOR PRINTING 


*Kreidl Chemico-Physical Co., The, Co- 
lumbus, Ohio 


HEAT WELDING OF PLASTIC 


A & B Plastics, Seattle, Wash. 

Allied Resinous Products, Inc., Conneaut, 
Ohio 

*American Agile Corp., Bedford, Ohio 

American Hard Rubber Co., New York, 
N. Y 


American Lucoflex, Inc., New York, N. Y. 

Art Plastics Mfg. Co., Los Angeles, Calif. 

Artmor Plastics Corp., Cumberland, Md. 

Atlas Mineral Products Co., The, Mertz- 
town, Pa. 

AVSCO, Inc., Kansas City, Mo. 

Bettcher Plastics Co., Portland, Ore. 

Blossom Mfg. Co., Inc., New York, N. Y. 

*Bolta Pdts., Div. General Tire & Rubber 
Co., Lawrence, Mass. 

Bruce Molded Plastic Pdts. Inc., Pitts- 
burgh, Pa. 

Clarvan Corp., Milwaukee, Wis. 

Colorvision Plastics, Inc., Boston, Mass. 

Colvin-Friedman Co., Springfield, N. J. 


%& Indicates Advertiser. 


Crystalx Corp., Lenni Mills, Pa. 

*D & R Plastic Welders, Inc., Hazard- 
ville, Conn. 

Denver Plastics, Inc., Golden, Colo. 

Electronic Wave Products, Inc., New 
York, N. Y. 

Fabri-Form Co., The, Byesville, Ohio 

*Federal Tool Corp., Chicago, I 

Fischer, Andrew Assoc., Chicago, Ill. 

Garlock Packing Co., Palmyra, N. Y. 

*Hopp Plastics, New York, N. Y. 

Industrial Plastic Fabricators, Inc., Nor- 
wood, Mass. 

K-Plastix, San Francisco, Calif. 

Laminated Sheet Products Corp., Nor- 
wood, Mass. 

Laminex Corp., Fall River, Mass. 

Modern Plastics, Miami, Fla. 

Nebraska Plastics, Inc., Cozad, Neb. 

Pioneer Valley Plastics Co., Chicopee, 
Mass. 

Plasti-Products Co., Eugene, Ore. 

Plastic Creators, Inc., Little Ferry, N. J. 

Plastic Inlays, Inc., Summit, N. J. 

Plastic Service Corp., New York, N. Y. 

Plasticrafts, Inc., Denver, Colo. : 

Plastics By Chapman, Berkeley, Calif. 

Plastics Mfg. & Supply Corp., Cleveland, 
Ohio 

Plastics, Laminates & Fabrics, Inc., Chi- 
cago, ‘ 

Piaxall Inc., L. I. C., N. Y. 

Precision Plastic Products Inc., Chicago, 


Premier Plastics, Inc., Milwaukee, Wis. 
Presco Plastics, Milwaukee, Wis. 

Prince Rubber Co. Inc., Buffalo, N. Y. 
Protective Lining Corp., New York, N. Y. 
Shamban, W. S. & Co., Culver City, Calif. 
*Sillcocks-Miller Co., The, Maplewood, 


N. J. 
Springfield Fabricators, Inc., Springfield, 


Syracuse Plastic Molders, Syracuse, N. Y. 
TMC Industrial Corp., Mamaroneck, 


N. Y. 
Udylite Corp., The, Detroit, Mich. 
Victory. Plastics Co., Hudson, Mass. 
Wama Co., The, Baltimore, Md. 
*Waterbury Companies, Inc., 
bury, Conn. 
Weld Edge Plastics, Inc., Newark, N. J. 


Water- 


HOBBING 
(Custom) 
ABA Tool & Die Co., Inc., Buckland, 


Conn. 
Ace Tool & Mfg. Co., Newark, N. J. 
Akromold, Inc., Akron, Ohio 
Allied Engravers, Inc., New York, N. Y. 
~ . P. Tools Ltd., Birmingham, Eng- 
anc 
Berglund-Swenson Co., Inc., Arlington, 
N 


Brighton Plastics Co., Inc., Rochester, 


N. Y. 
Bruce Molded Plastic Pdts. Inc., Pitts- 
burgh, Pa. 
*Buttondex Corp., New York, N. Y. 
*Byrd Plastics, Inc., Erie, Pa. 
Caco Inc., Pomona, Calif. 
Central Tool & Die Co. Inc., Leominster, 


Mass. 
*Clifton Hydraulic Press Co., Clifton, 
N 


Colt’s Mfg. Co., Hartford, Conn. 

Com Die & Engineering Co., Chicago, 
Ill. 

Commonwealth Plastics Corp., Leomin- 
ster, Mass. 

*Connecticut Plastic Products Co., Inc., 
Waterbury, Conn. 

Custom Industries, Inc., 
N. Y. 

Dayton Plastics, Inc., Dayton, Ohio 

Doerfler, L. Mfg. Co., Inc., Newark, N. J. 

*Eagle Tool & Machine Co., Hillside, 
N. J. 


Hempstead, 


SPECIALIZED SERVICES 


Fabri-Form Co., The, Byesville, Ohio 

Halogen Insulator & Seal Corp., Franklin 
Park, Ill. 

Helmuth Tool & Die Co., Linden, N. J. 

House of Plastics, Detroit, Mich. 

— Tool & Mfg. Co., Benton Harbor, 
Mich. 

Hydropack, Los Angeles, Calif 

*xImperial Molded Products Corp., Chi- 
cago, Ill. 

Industrial Engineering Service, 
Easton, Mass. 

Laminated Sheet Products Corp., Nor- 
wood, Mass. 

*Liberty Tool & Machine Co., Irvington, 


South 


N. J. 
Mallory, P. R. Plastics, Inc.. Chicago, 


Ill. 
Marland Mold Co., Inc., Pittsfield, Mass. 
*Metalmasters, Inc., Chicago, Ill. 
—— Die & Engraving Co., Chicago, 
I 


*Modern Molders Inc., Kenilworth, N. J. 

Modern Tool & Die Co., Inc., Leomin- 
ster, Mass. 

New England Die Inc., Taunton, Mass. 

*Newark Die Co., Newark, N. J. 

*Parker Stamp Works, Inc., The, Hart- 
ford, Conn. 

Paton, Eric Ltd., Auckland, New Zealand 

Plastic Mold Co., Maywood, Calif. 

*Process Mold Co., Detroit, Mich 

*Reinhold-Geiger Plastics, Inc., Los An- 
geles, Calif. 

*Royal Tool Co., Inc., Bridgeport, Conn. 

Seder Plastics Corp., Fort Collins, Colo 

a Electric & Mfg. Co., Los Angeles, 
Calif. 

Skyline Industries, Inc., Titusville, Pa. 

Southeastern Plastics, Inc., Portsmouth, 


a. 

*Standard Tool Co., Leominster, Mass. 

<a Corp., New York, 

Una-Craft Engineering Co., Inc., Hazel 
Park, Mich. 

Victor Kellering, Inc., B’klyn, N. Y. 

W. & A. Co., Inc., Attleboro, Mass. 

* Waterbury Companies, Inc., Waterbury, 
Conn. 

Western Plastic Pdts. Long Beach, Calif. 


METALLIZING 
(Custom) 


A. Flexible plastic film 

B. Rigid plastic sheets 

C. Finished plastic products (such as 
novelties, closures, etc.) 


Aacon Industries, Inc., B’klyn, N. Y. (A, 
B,C 


American Electro Pdts., Inc., Waterbury, 
Conn. (C) 

American Metalizing Corp., New York, 
N. Y. (C) 

*Amos Molded Plastics, Div. of Amos- 
Thompson Corp., Edinburg, Ind. (C) 

AVSCO, Inc., Kansas City, Mo. (C) 

Bebak-Roberts, Chicago, Ill. (C) 

*Bolta Pdts., Div. General Tire & Rubber 
Co., Lawrence, Mass. (C) 

Bolta-Carpart, Inc., Owosso, Mich. (C) 

Bradford Novelty Co. Inc., Cambridge, 
Mass. (C) 

Bruce Molded Plastic Pdts. Inc., Pitts- 
burgh, Pa. (C) 

Cast Optics Corp., Riverside, Conn. (B) 

— Products, Engelwood, N. J. (A, 


B 
Cohan Epner Co., New York, N. Y. (C) 
Commonwealth Plastics Corp., Leomin- 
ster, Mass. (C) 
Cowan Boyden Corp., Providence, R. I. 
Decorplas Corp., The, N. Bellmore, N. Y. 


Detroit Plastic Molding Co., St. Clair, 
Mich. (C) 
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SPECIALIZED SERVICES 


Dorrie Process Co., B’klyn, N. Y. (A) 

Electrochemical Inds., 
Mass. (C) 

*Erie Resistor Corp., Erie, Pa. (C) 

a G. & Sons, Inc., Chicago, 
Ill. (C) 

Franklin Plastics, Inc., Franklin, Pa. (C) 

G. & T. Mfg. Co., Inc., New Britain, 
Conn. (A, B) 

G. M. C. Process Corp., New York, N. Y. 
(C) 


*General American Transportation Corp.. 


Chicago, Ill. (C) 

*General Tire & Rubber Co., The, Indus- 
trial Products Div., Wabash, Ind. (A) 

Geneve Mfg. Corp., Trenton, N. J. (C) 

*Gomar Mfg. Co., Inc., New ark, N N. J. (A, 
B) 

Great American Plastics Co., Fitchburg, 
Mass. (C) 

H & O Engineering, Inc., Milwaukee, 
Wis. (B, C) 

Haines Export & Import Corp., New 
York, N. Y. (C) 

Hardy Plastics & Chemical Corp., B'klyn, 
N. Y. (C) 

Hibbert-Patton Inc., South Norwalk, 
Conn. (C) 

—— Cardinal Corp., Evansville, Ind. 


Hy. <a Mfg. Co., Revere, Mass. (A, B) 

International Plastic Co., New York, 
N. Y. (C) 

Irwin Industries, Dunellen, N. J. (C) 

J. B. Pdts. Corp., Chicago, Ill. (B, C) 

Jacksonville Metal & Plastics Corp., Jack- 
sonville, Fla. (C) 

*Jamison Plastic Corp.. N. Bellmore, 
N. Y. (C) 

K B Plastic Inc., Yakima, Wash. (B) 

Keepsake Shops, Union C ity, N. J. (C) 

Klise Mfg. Co., Grand Rapids, Mic h (C) 

Laminated Sheet Products Corp., Nor- 
wood, Mass. (A, B) 

Mallory, P. R. Plastics, Inc., Chicago, 
Ill. (C) 

Master Molded Products Corp., Skokie, 
Ill. (C) 

Meisel Bros. Ltd., Chicago, Ill. (C) 

Metallizing Engineering Co., Inc., L. I. 
C., N. Y. (A, B, C) 

Metaplast Process Inc., Woodside, 
(B, C) 

Michigan Molded Plastics, Inc., Dexter, 
Mich. (C) 

Midland Coatings Inc., Minneapolis, 
Minn, (C) 

Mirro-plex Inc., New York, N. Y. (C) 

Norco Plastic Inc., Milwaukee, Wis. (C) 

Nylon Custom Molding Corp., Jamaica, 
N. Y. (C) 

— Film Engineering Co., Phila., 
(A, B, C 


Pereles Bros. Inc. ., Milwaukee, Wis. (C) 
Planet Plating Co., Inc., B’klyn, N. Y. (C) 
Plastic Academy Products Co., Leomin- 
ster, Mass. (C) 
*Plastiplate Co., Inc., S. River, N. J. (C) 
Presco Plastics, Milwaukee, Wis. (C) 
Printon Corp., New York, N. Y. (A, B) 
Reflexite Corp., Stamford, Conn. (B, C) 
Rondale Co., Inc., Roselle, N. J. (A) 
*Santay Corp., Chicago, Ill. (C) 
2: . oe Inc., Titusville, Pa. (A, 
B,C 


Specialized Plating Co., Los Angeles, 
Calif. (B, C) 
— Studio, Grand Rapids, Mich. 


) 
*United States Gasket Co., Camden, 
N. J. (A) 
Vac-Art, Inc., Bay City, Mich. (C) 
*Vacumet, Inc. Chicago, Ill, (A, B, C) 
Vacuum Metalizing Corp., L. I. 


N. Y. (C) 
*Victo ay b. Co., C ce Ill. (C) 


*Wate Inc., Waterbury, 
Conn. (A, B, BO 


W& Indicates Advertiser. 


Inc., Worcester, 


MODEL MAKERS 


A & B Plastics, Seattle, Wash. 

A. K. Tool Co., Inc., Union, N. J. 

A. S. K. Mfg. Co., Phila., Pa. 

A. S. Plastic Model Co., New York, N. Y 

ABA Tool & Die Co, Inc., Buckland, 
Conn. 

Admiral Plastics Corp., ae N. Y. 

Advance Mfg. Co., B’klyn, N. Y. 

A Plastics, Inc., Akron, Ohio 

Al = Engraving & Stamping Co., Buf- 
falo, N 

Allied Fiber Glass, Inc., Los Angeles, 
Calif. 

Anchorage Plastics Corp., Warren, R. I. 

Arnkurt Associate Engineers, New York, 


N. Y. 
Atkins & Merrill, Inc., S. Sudbury, Mass. 
AVSCO, Inc., Kansas ‘City Mo. 
Axel Plastics Research ‘Labs. ., New York, 
N 


N. Y. 
Bacon & Weber, Chicago, Il. 
Beacon Engineering Co., Clifton, N. J. 
Bebak-Roberts, Chicago, lll. 
Bee Mold & Die, Inc., Phoenix, Ariz. 
Ber-Design Associates, Newark, N. J. 
Berglund-Swenson Co., Inc., Arlington, 
N 


Bettcher Plastics Co., Portland, Ore. 

Bolta-Carpart, Inc., Owosso, Mich. 

Borkland Mfg. Co., Marion, Ind. 

Breau Plastic Industries, Phila., Pa. 

Bricmar Mfg. Corp., New York, N. Y. 

Brighton Plastics Co., Rochester, N. Y. 

Brinks Plastics, Chicago, III. 

Bruce Molded Plastic Pdts. Inc., Pitts- 
burgh, Pa. 

Caco Inc., Pomona, Calif. 

Calabro Plastics, Upper Darby, Pa. 

Capitol Eng. Co., Milwaukee, Wis. 

Carolina Plastics Co., Charlotte, N. C. 

Claremould Plastics Co., Newark, N. J. 

Clark-Aiken Co., The, Lee, Mass. 

Classic Studio, New York, N. Y. 

*Clifton Hydraulic Press Co., Clifton, 


N. J. 
Conn-Craft Co., Waterbury, Conn. 
*Connecticut Plastic Products Co., Inc., 
Waterbury, Conn. 
Continental Plastics Corp., Chicago, Ill. 
Cowan Boyden Corp., Providence, R. I 
Creative Plastics Engineering Co., Chi- 


—-_ Ill. 
Crosby Industrial Models, Uniondale, 
N 


Custom Industries, Inc., Hempstead, 


Dayton Plastics, Inc., Dayton, Ohio 

Decorplas Corp., The, N. Bellmore, N. Y. 

Denver Plastics, _ Golden, Colo. 

Desimone, A. J. Corp., E. Paterson, N. J. 

Dura Plastics, Inc., New York, N. Y. 

Eldon Mfg. Co., Los Angeles, Calif. 

Electroformex Labs., Canton, Mass. 

Erisman, A. C., Phila., Pa. 

Evans-Zeier Plastic Co., Madison, Wis. 

Eveready Plastics, my Ga. 

Fabri-Form Co., The, Byesville, Ohio 

*Federal Tool Corp., }; recemy Ill. 

*Felsenthal, G. & Sons, Inc., a enenees Ill. 

Ferriot Bros., Inc., Akron, Ohio 

Gemloid Co: , Elmhurst, N. Y. 

General Molds & Plastics Corp., Pitts- 

urgh, Pa. 

me ae Industrial Design, New- 
ark, N. 

Gore, Fred M., Dallas, Texas 

Great Lakes Plastic Co., Buffalo, N. Y 

H = O Engineering, "Inc., Milwaukee, 


Hotes fue, Vig 3 Y. 

Hartland Plastics Inc., Hartland, Wis. 

Hill, Rowland L., Knoxville, Tenn. 
Hughes Tool & Mfg. Co., Benton Harbor, 


ich. 
Imperial Molded Products Cum. Chi- 


go, Ill. 
Industrial Engineering Service, South 
Easton, Mass. 


880 Complete addresses of companies listed appear on pp. 929-950 


a Plastic Corp., N. Bel more. 


K-Plastix, San Francisco, Calif, 

Karlstad, Andrew C., Sherman Oaks 
Calif. ; 

Kerrco Products, Lincoln, Neb. 

Klise Mfg. Co., Grand Rapids, Mich, 

Klisey Engineering Co., Los Angeles 
Calif. 

Kunst, John Co., The, New York, N, y. 

Leathertone Inc., Boston, Mass, 

Lindenbaum, Benjamin & Staff, New 
York, N. Y 

Lippincott é "Margulies, Inc., New York. 


Loranger Plastics Corp., Warren, Pa. 
Lustra Cite Industries, Inc., New York. 
N. Y 


Marco Mfg. Co., Akron, Ohio 
Marland Mold Co., Inc. a. Mass 
Mass Plastic Corp., Ludl low, Mass, 
Mason Plastics Co., Seattle, Wash. 
— Molded Products Corp. .» Skokie 


McDonald Plastics Inc., Lynwood, Calif 
Metalmold Forming Co., New York, N.Y 
Midland Plastics Inc., Milwaukee, Wis. 
oe Industrial Designers, Milwau- 
ee Vis. 

Models For Industry, Chicago, Il. 
*Modern Molders Inc., Kenilworth, N, J 
— Corp. of America, New York 


*Multiplastics, Div. - Enterprises, 
Inc., Franklin Park, 

Naken, William, 7 oadhen Ill. 

— Fabricating Co., S. Ozone Park, 


N. 
Nationa Plastic Pdts. Co., Highland Park, 
fich 
New England Die Inc., Taunton, Mass. 
Norco Plastic Inc., Milwaukee, Wis. 
Nordan Plastics Corp., B’klyn, N. Y. 
Nu-Engineering, Inc., Ferndale, Mich. 
NuBone Co., Inc., The, NBC. Plastics 
Div., Erie, Pa. 
a frorede Molding Corp., Jamaica, 
é 


on Plastics Co., Omaha, Neb. 

co Plasti-Fab Corp., San Carlos, 
Calif. 

Paramount Mfg. Co., Inc., Leominster, 
Mass. 

*Parker Stamp Works, Inc., The, Hart- 
ford, Conn. 

Paton, Eric Ltd., Auckland, New Zealand 

Patterson- Kelley’ Co., Inc., The, E. 
Stroudsburg, Pa. 

Pearce’s Plastic Models, Hollywood, 
Calif. 

Pearson-Berlinghof, Inc., Newtown, Pa. 

Peerless Plastics, Culver City, Calif. 

Pen-Sar Plastics Co., Tampa, Fla. 

Pereles Bros. Inc., Milwaukee, Wis. 

Plastic Academy ‘Products Co., Leomin- 
ster, Mass. 

Plastic Engineering Co., Tulsa, Okla. 

Plastic Model Engineering, Burbank, 
Calif. 

Plastic Processing Co., Inc., Flint, — 

Plastic Service Corp., New York,_.N. Y. 

Plastic Specialty Products, Warren, Pa. 

Plastic Tooling Aids Laboratory, Bridge- 
port, Conn. 

Plasticles Corp., Detroit, Mich. 

Plasticrafts, Inc., Denver, Colo. 

Plastics Center of Texas, San Antonio, 
Texas 

Plastics Eng., Knoxville, Tenn. 

—- Grand Rapids, Grand Rapids, 


ich. 
Plastics Mfg. & Supply Corp., Cleveland, 


Plastics, Inc., Pasadena, Calif. 
Plastics, Laminates & Fabrics, Inc., Chi- 
cago, Ill. 
Plastics Tool Eng. Co., Hackensack, N. J. 
Leng Co., ~~ S. 6s N. ). 
ronx, 
Poly Fiber. Inc., Los Angeles, Calif. 
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Popular Plastic Products Corp., North- 


Premier “Plastics, Inc., Milwaukee, Wis. 

Presco Plastics, Milwaukee, Wis. 

Product Technicians, Inc., Rochester, 

*Projectile & Engineering Co., Ltd., 
London, England 

Reinecke & Associates, Chicago, IIl. 

Reinhardt Plastics Co., Denver, Colo. 

Rey — Plastics, Inc., Walled Lake, 
Mic 

Re = & Co., Asheville, N. C. 

Roger Mfg. Co., Oakland, Calif. 

*Santay Corp., Chicago, III. 

Seder Plastics Corp., Fort Collins, Colo. 

Sherwood, Robert H., New York, N. Y. 

Singer, Lawrence H., Levittown, N. Y. 

*Sinko Mfg. & Tool Co., Chicago, IIl. 

Skycraft Mfg. Corp., Long Beach, Calif. 

Skyline Industries, Inc., Titusville, Pa. 

*Standard Tool Co., Leominster, Mass. 

Straus & Stingo Inc., New York, N. Y. 

——* Brunhuber Corp., New York, 


N 
mAs Carl, Upper Montclair, N. J. 
Sundberg- Ferar, Royal Oak, Mich. 
*Superior Plastics, Inc., Chicago, Ill. 
Technical Plastics Co., Zane sville, Ohio 
xTilp, J. G., Inc., Union, N. J. 
Triana, Rafael, New York, N. Y. 
[wentieth Century Plastics, Ann Arbor, 
Mich. 
Una-Craft Engineering Co., Inc., Hazel 
Park, Mich, 


*United States Gasket Co., Camden, 
N. J 
United States Plastic Molding Corp., 


Wallingford, Conn. 
Urrite Plastics Fabricators, Pico, Calif. 
Vavrik, Louis, Rossford, Ohio 
*Victory Mfg. Co., Chicago, Ill. 
Victory Mold & Die Co., New York, N. Y. 
Viking-Craft, Anaheim, C Jalif., 
Vogel Mfg. Co., The, Bridgeport, Conn. 
Wait-Plastics, Jackson, Mich. 
*Wal-Mar Plastics, Inc., Torrance, Calif. 
*Waterbury Companies, Inc., Water- 
bury, Conn. 
Wessel, Stanley & Co., Chicago, Ill. 
vas Plastic Molding Co., Inc., Belle- 
Vule 


MOLD MAKERS, STEEL 
ABA Tool & Die Co., Inc., Buckland, 
Conn. 
4. K. Tool Co., Inc., agg: N., J. 
A. S. K. Mfg. Co., Phila., Pa. 
Ace Tool & Mfg. Co., Newark, N. J. 
— Plastic Products Co., Inc., Hor- 
sham, Pa. 
Admiral Plastics Corp., B’klyn, N. Y. 
Advance Mfg. Co., B’klyn, N. Y. 
Akromold, Inc., Akron, Ohio 
Allied Engravers, Inc., New York, N. Y. 
— Fiber Glass, Inc., Los Angeles, 
Calif. 
American Plastic Corp., Chicago, III. 
*Amos Molded Plastics, Div. of Amos- 
Thompson Corp., Edinburg, Ind. 
Anson Tools & Gages, Inc., Erie, Pa. 
*Artag Engineering Corp., Chicago, Ill. 
Atlas Plastics Inc., Little Ferry, N. J. 
a & Son Tool & Die Works, Chicago, 
Axel oS eaten Research Labs., New York, 


+1. I. P. Tools Ltd., Birmingham, Eng- 
anc 

Bart Labs. Co., Inc., Belleville, N. J. 
Beacon Engineering Co. Clifton N. J. 
Bee Mold & Die, Inc., Phoenix, Ariz. 
Beel Eng. Co., Newark, N. J. 

Beemak Plastics, Los Angeles, Calif. 
Berglund-Swenson Co., Arlington, N. J. 
Bolta-Carpart, Inc., Owosso, Mich, 


—e 
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ee ny Moulded Products Inc., 

Fairfield, Conn. 

Brighton Plastics Co., Rochester, N. Y. 

Bruce Molded Plastics Pdts. Inc., Pitts- 
burgh, Pa. 

*Buttondex Corp., New York, N. Y. 

*Byrd Plastics Inc., Erie, Pa. 

Caco Inc., Pomona, Calif. 

Cameron Inc., Chicago, Ill. 

Capitol Eng. Co., Milwaukee, Wis. 

Cary Pdts. Co., Dallas, Texas 

Champion Molded Plastics Inc., Bryon, 
Ohio 

Chaney 
Colo. 

*Chicago Mold Engineering Co., Inc., 
Hillside, Ill. 

Claremould Plastics Co., Newark, N. J. 

Clark-Aiken Co., The, Lee, Mass. 

Columbia Basin Plastics Co., Portland, 
Ore. 

*Connecticut Plastic Products Co., Inc., 
Waterbury, Conn. 

Continental Plastics Corp., Chicago, IIl. 

*Cook, Lawrence H. Inc., E. Providence, 
R. I. 

Cowan Boyden Corp., Providence, R. I. 

Creative Plastics Engineering Co., Chi- 
cago, Ill. 

Cruver Mfg. Co., Chicago, IIl. 

Custom Industries, Hempstead, N. Y. 

Damac Tool Co., Bronx, N. 

*Damen Tool & Eng. Co., Chicago. Ill. 

*Davies, Harry Molding Co., Chicago, 
Ill. 

*De Mattia Machine & Tool Co., Clifton, 
N 


Desimone, A. J. Corp., E. Paterson, N. J. 

Dillon-Beck Mfg. Co., Hillside, N. J. 

Doerfler, L. Mfg. Co., Inc., Newark, N. J. 

Det & Mold Co., ‘Inc., Long Is- 
anc 

*Eagle Tool & Machine Co., Hillside, 
N. 


Plastic Molding Co., Denver, 


Eiler Equipment Co., Minneapolis, Minn. 

Eldon Mfg. Co., Los Angeles, Calif. 

*Enduro cme & Engineering Co., Chi- 
cago, 

F & F Mold & Tool Works, Inc., Dayton, 
Ohio 

Fawn Plastics Co., Inc., Balto., Md. 

*Federal Tool Corp., Chicago, III. 

*Felsenthal, G. & Sons, Inc., Chicago, Ill. 

Ferriot Bros., Inc., Akron, Ohio 

Flambeau Plastics Co., Baraboo, Wis. 

Fortney Mfg. Co., Inc., Newark, N. J. 

Gabriel Mfg. Co., Haverstraw, N. Y. 

Gary Enterprises, Inc., B’klyn, N. Y. 

Gemloid Corp., Elmhurst, N. Y. 

*General American Transportation Corp., 
Chicago, Ill. 

General Die Mold Co., Chicago, Ill. 

General Molds & Plastics Corp., 
burgh, Pa. 

Gerber Plastic Co., St. Louis, Mo. 

a a ey & Import Corp., New 
Yor 

a Plastics & Chemical Corp., B’klyn, 


Pitts- 


elena Guy P. & Son Corp., Leomin- 
ster, Mass. 

Helmuth Tool & Die Co., Linden, N. J. 

— Tool & Mfg. Co., Benton Harbor, 
Mich. 

Hydro Molding Co., Plattsburgh, N. Y 

Hydropack, Los Angeles, Calif. 

Ideal Tool & Plastic Mfg. Co., San Diego, 


Calif. 
*Imperial Molded Products Corp., Chi- 
cago, Ill. 
Industrial Engineering Service, 
Easton, Mass. 
Industrial Molded Products Co., Inc., 
Chicago, Ill. 
Kerr, R. W. Plastic Co., Hastings, Neb. 
Kerrco Products, Lincoln, Neb. 
Klisey Eng. Co., Los Angeles, Calif. 
Kopplin Molding Corp., St. Louis, Mo. 
Kunst, John Co., The, New York, N. Y. 
*Leominster Tool Co., Leominster, Mass. 


South 





SPECIALIZED SERVICES 





Liberty Cutting Die Co., New York, N. Y. 

*Liberty Tool & Machine Co., Irving- 
ton, N. J. 

Loewinger Mold Engineering Co., B’klyn, 
N. 


Y. 

Longbrake Die & Mold, Kenton, Ohio 
Loranger Plastics Corp., M4 arren, Pa. 
*Lor-El Co., Jersey City, N. J. 
Los Angeles Molded Products Co., N. 

Hollywood, Calif. 
Makray Mfg. Co., Chicago, Il. 
ae P. R. Plastics, Inc., Chicago, 
Many, J. & Co., New York, N 
Marland Mold Co., Inc., Pitas ia, Mass. 
Mass Plastic Corp., Ludlow, Mass. 
*Master Molded Products Corp., Skokie, 


Ill. 
McDonald Plastics Inc., Lynwood, Calif. 
Meridian Plastics, Inc., Byesville, Ohio 
ae Specialty Co., The, Cincinnati, 
Ohio 
Micro Mold, Inc., Leominster, Mass. 
—s Die & Engraving Co., Chi- 
cago, I 
*Modern Molders Inc., Kenilworth, N. J. 
Modern Plastic Co., Los Angeles, Calif. 
Modern Tool & Die Co., Inc., Leomin- 
ster, Mass. 
Moldcraft Inc., 
*Molded Pdts. 


Sninees, Md. 
Corp., Chicago, Il. 


ee. Fabricating Co., S. Ozone, 
Park, 
National Plasiics, Inc., Knoxville, Tenn. 


New England Die Inc. -» Taunton, Mass. 
* Newark Die Co., Newark, 

Norco Plastic Inc., Milwaukee, Wis. 
Nu-Dell Plastics Corp., Chicago, IIl. 


Nu-Engineering, Inc., Ferndale, Mich. 

Oakley Die & Mfg. Co., Inc., The, Cin- 
cinnati, Ohio 

*Park Plastics Co., Linden, N. J. 

Parker, Mitchell Mfg. Co., Pittsburgh, 
a 


*Parker Stamp Works, Inc., The, Hart- 
ford, Conn. 

Paton, Eric Ltd., Auckland, New Zealand 

Paxton, A. E. Co., B’klyn, N. Y 

Peerless Plastics, C ulver City, Calif. 

Pereles Bros. Inc., Milwaukee, Wis. 

Plastic Academy Products Co., Leomin- 
ster, Mass. 

Plastic Mold Co., Maywood, Calif. 

Plastic Mold & Die Co., Darby, Pa. 

Plastic Mold & Tool Co., Phila., Pa. 

*Plastic Molding Corp., Sandy Hook, 
Conn. 

Plastic Service Corp., New York, N. Y. 

Plastic Specialty Products, Warren, Pa. 

Plasticrafts, Inc., Denver, Colo. 


*Plastics Engineering Co., Sheboygan, 
Wis. 
Plastics, Inc., St. Paul, Minn. 


Plastics, Inc., Pasadena, Calif. 

Plastics Tool Eng. Co., Hackensack, N. J. 

Plymouth Industrial Products, Inc., Ply- 
mouth, Wis. 

Polygon Products Co., Chicago, Ill. 

Popular Plastic Products Corp., North- 
port, N. 

Presco Plastics, Milwaukee, Wis. 

*Process Mold Co., Detroit, Mich. 

*Projectile & Engineering Co., Ltd., Lon- 
don, England 

Rainbow Plastic Products Co., Minne- 
apolis, Minn. 

Randazzo Plastic Co., Los Angeles, Calif, 

Rayette, Inc., St. Paul, Minn. 

Reinhardt Plastics Co., Denver, Colo. 

*Reinhold-Geiger Plastics, Inc., Los An- 
geles, Calif. 

Reinhold Engineering & Plastics Co., 
Norwalk, Calif. 

*Rezolin Inc., Los Angeles, Calif. 

Robbins, Jim Co., Royal Oak, Mich. 

— Plastic Mold Co., Inc., Clifton, 


N. J. 
Reger Mfg. Co., Oakland, Calif. 
Rosbro Plastics Corp., Provide nce, R. I. 
*Royal Tool Co., Inc., Bridgeport, Conn. 
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SPECIALIZED SERVICES 


SKW Mfg. Co., Chicago, IIl. 

St. Louis Plastic Moulding Co., St. Louis, 
Mo. 

*Santay Corp., Chicago, III. 

Schaake, A. J. Co., St. Paul, Minn. 

a, Richard O. Co., Elmwood Park, 


*Scranton Plastic 
Scranton, Pa. 
Seder Plastics Corp., Fort Collins, Colo. 

Shaw Industries, Inc., Franklin, Pa. 

were 3 Electric & Mfg. Co., Los Angeles, 
lif 

*Sinko Mfg. & Tool Co., Chicago, Il. 

Skycraft Mfg. Corp., Long Beach, Calif. 

Skyline Industries, Inc., Titusville, Pa 

Southeastern Plastics, Inc., Portsmouth, 


Laminating Corp., 


a 
Specialty Insulation Mfg. Co., Ine., 
Hoosick Falls, N. Y. 
r= gg Tool & Die Co., Inc., Spring- 
ield, N. 
*Standard Tool Co., Leominster, Mass. 
Sterling Plastics, Union, N. J. 
Stokes-Trenton, Inc., Trenton, N. J. 
Strabeg Machine Co., Bronx, N. Y. 
nae Corp., New York, 


Sun Plastic, Inc., Cuyahoga Falls, Ohio 
Thomas Mfg. Corp., Newark, N. 
Thoresen, William Co., C hicago, Ill. 
*Tilp, J. G., Inc., Union, N. J. 
*Trans-Matic Plastics Co., Chicago, Ill. 
Tri-Angle Tool & Machine Works, Inc., 
Los Nietos, Calif. 
Una-Craft rie Co., Inc., Hazel 
Park, Mich. 
United Plastic Corp., Fitchburg, Mass. 
United Tool Co., Bridgeport, Conn. 
— John Machine Corp., Paterson, 


N. J. 
Victor Kellering, Inc., B’klyn, N. Y. 
*Victory Mfg. Co., Chicago, Ill. 
Victory Plastics Co., Hudson, Mass. 
oo Mfg. Co., Inc., Ozone Park, N. Y. 
& A. Co., Inc., Attleboro, Mass. 
sw A Companies, Inc., Water- 
bury, Conn. 
Wess Plastic Molds, Inc., New Hyde 
Park, N. 
a Plastics, Inc., Los Angeles, 
Cali 
Wi iggins F Plastic Molding Co., Inc., Belle- 
ville, N. J. 
x*w indsor, = My. Led. 


South Chessing- 
ton, England 


MOLD MAKERS, CAST 


A. Beryllium Copper 
B. Aluminum 

C. Ferrous Metals 

D. Plastics 


ana Tool & Die A Inc., Buckland, 
Conn. (A, B, C, 
Ace Tool & Mfg. o. Newark, N. ,Y 
Advance Mfg. Co., B’klyn, N. Y. 
C, D) 
Akron Plastics Inc., Akron, Ohio (D) 
Allied Fiber Glass, Inc., Los Angeles, 
Calif. (B, D) 
po Metal, Inc., Milwaukee, Wis. (A) 
Atlas Plastics Inc., Little Ferry, N. J. (A) 
Axel Plastics Research Labs., New York, 
N. Y. (A, B, D) 
Baxter Co., The, Cincinnati, Ohio (D) 
Beacon Engineering Co., Clifton, N. J. 


(A) 
Bee Mold & Die, Inc., Phoenix, Ariz. (A, 
B, D) 
Ber- ah Associates, Newark, N. J. (A, 
Cc 


B 

Bruce Molded ex Pdts. Inc., Pitts- 
burgh, Pa. (A, B, C, D) 

Caco Inc., Pomona, Calif. (B, D) 

= Eng. Co., Milwaukee, Wis. (B, C, 


W® Indicates Advertiser. 


Conley, Ed. Plastic Corp., Tulsa, Okla, 
Cowan Boyden Corp., Providence, R. I. 
A 


) 

Crown Machine & Tool Co., Fort Worth, 
Texas (C) 

Cruver Mfg. Co., Chicago, Ill. (A, C) 

Cuming, M. A. & Co., Inc., New York, 
N. Y. (B) 

Custom Industries, Inc., Hempstead, 
N. Y. (A, B, C) 

Damac Tool Co., Bronx, N. Y. (A, B) 

*Davies, Harry Molding Co., Chic: ago, 
Ill. (D) 

Dillon-Beck Mfg. Co., Hillside, N. J. (A) 

Dusal Tool & Mold Co., Inc., Long Is- 
land, N. Y. (A, C) 

*East Coast Aeronautics, Inc., Pelham, 
Manor, N. Y. (D) 

Electroformex Labs., Canton, Mass. (B) 

*Enduro Tool & Engineering Co., Chi- 
cago, Ill. (A) 

*Federal Tool Corp., Chicago, Ill. (A) 

Ferriot Bros., Inc., Akron, Ohio (A, B) 

Fortney Mfg. Co., Newark, N. J. (A) 

Gabriel Mfg. Co., Haverstraw, N. Y. (A) 

Gary Enterprises, Inc., B’klyn, N. Y. (A) 

Gemloid Corp., Elmhurst, N. Y. (A, D) 

General Mold Casting Corp., Newark, 
N 


N. J. (A) 

General gy & Plastics Corp., Pitts- 
burgh, Pa. (A) 

— ‘> Industrial Design, New- 
ar 

Globe tmuperial Corp., Rockford, Ill. (B, 


*Harvey, Guy P. & Son Corp., Leomin- 

ster, Mass. (4) 

Helmuth Tool & Die Co., Linden, N. J. 
A) 


(/ 

Ideal Tool & Plastic Mfg. Co., San Diego, 
Calif. (D) 

Klisey Engineering Co., Los Angeles, 
Calif. (B, C, D) 

Kopplin Molding Corp., St. Louis, Mo. 


) 

Loewinger Mold Engineering Co., B’klyn, 
N. Y. (A, B, C, D) 

Lone Star Plastics Co., Inc., Ft. Worth, 
Texas (D) 

*Lunn Laminates Inc., Huntington Sta., 
N. Y. (D) 

Maher Inc., Worcester, Mass. (A, D) 

Mallory, P. R. Plastics, Inc., Chicago, 
Ill. (A) 

*Manco Products, Inc., 
Mich. (A) 

Many, J. & Co., New York, N. Y. (A) 

Marco Mfg. Co., Akron, Ohio (B, D) 

Mason Plastics Co., Seattle, Wash. (D) 

——. Molded Products Corv., Skokie, 
Ill. (A 

Meridian Plastics, Inc., Byesville, Ohio 


A) 
Metalmold Forming Co., New York, N. Y 


Melvindale, 


Micro Mold, Inc., Leominster, Mass. (A) 

ee Molders Inc., Kenilworth, N. J. 
A) 

National Fabricating Co., S$. Ozone Park, 
N. Y. (D) 

—— Chemical Co., Maywood, Calif. 
D) 

*Newark Die Co., Newark, N. J. (A) 

Norco Plastic Inc., Milwaukee, Wis. (A, 


C, D) 

Pacific Plasti-Fab Corp., 
Calif. (D) 

*Parker Stamp Works, Inc., The, Hart- 
ford, Conn. (A, B, C, D) 

— Eric Ltd., Auckland, New Zealand 


San Carlos, 


Paxton, A. E. Co., B’klyn, N. Y. (B) 
oe ne Mfg. Co., Chicago, Ill. (B, 


Plastic Mold Tool & Die Co., Inc., 
E. Rutherford, N. J. (A) 
Pine Service Corp., New York, N. Y. 
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Plastics Grand Rapids, Grand Rapids 
Mich. 

Plastics Tool Eng. Co., Hackensack, N. J. 
(A, B, C, D) 

Plastipipe Inc., Los Angeles, Calif. (D) 

Popular Plastic ca Corp., North. 
port, N. Y. (A, D 

Premier Plastics, ci Milwaukee, Wis, 


( 
Presco Plastics, Milwaukee, Wis. (D) 
*Process Mold Co., Detroit, Mich. (A, B 
*Regal Plastic Co., Kansas City, Mo. (D 
Reinhardt Plastics Co., Denver, Colo. (B. 
D) 


*Reinhold-Geiger Plastics, Inc., Los Ap. 
geles, Calif, (A) 

Reynolds Plastics, Inc., Walled Lake. 
Mich. (D) 

Robbins, Jim Co., Royal Oak, Mich. (4 

Rochelle Plastic Mold Co., Inc., Clifton 
N. J. (A) 

Rosbro Plastics Corp., Providence, R. | 


(2 

Sarcol Foundry & Pattern Corp., Chi- 
cago, Ill. (B, C) 

Shaw Industries, Inc., Franklin, Pa, (A, 


C) 

— Electric & Mfg. Co., Los Angeles 

Ca if 
*Sinko Mfg. & Tool Co., Chicago, Ill, (A) 
South Gate Tool Eng. Inc., So. Gate, 
Calif. (A, C, D) 

Springfield Pattern Works, Inc., Spring- 
field, Mass. (B) 

Springfield er & Die Co. Inc., Spring- 
field, N. J. (A) 

*Standard Tool Co., Leominster, Mass. 
(A, C) 

Sterling Plastics, Union, N. J. ( 

Stokes-Trenton, Inc., Trenton, N. J. (A 

Strabeg Machine Co., Bronx, N. Y. (A, D 

*Stricker-Brunhuber Corp., New York, 
N. Y. (A, B, C)) 

Syracuse Plastic Molders, Syracuse, N. Y, 
(B, D) 

Terkelsen Machine Co., Boston, Mass. (D 

Thoresen, William Co., Chicago, Ill. ( 
D 


*Trans-Matic Plastics Co., Chicago, Ill. 
(D) 

Una-Craft Engineering Co., Inc., Hazel 
Park, Mich. (A) 

United Tool Co., Bridgeport, Conn. (A 

Victor Kellering, Inc., B lyn, N. Y. (A, 


B, 
*Victory Mfg. Co., Chicago, Ill. (A) 
Victory Mold & Die Co., New York, N. Y. 


*Wal-Mar Plastics, Inc., Torrance, Calif. 
(D) 

West Plastic Molds, Inc., New Hyde 
Park, N. Y. (A) 

Wessel, Stanley & Co., Chicago, Ill. (D 

Wilkins, W. B., Ridgewood, N. J. (C, D 


MOLD MAKERS, 
ELECTROFORMING 


(Custom) 


ABA Tool & Die Co., 
Conn. 
—. Associate Engineers, New York, 
¥ 


Axel Plastics Research Labs., New York, 
N 


we 
Bart Labs. Inc., Belleville, N. J. 
Bowers Co., Corona, 
Bruce Molded Plastic Pdts. Inc., Pitts- 
burgh, P. 
*Chromium | Corp. of America, New 
York, : 
Cryton Precision Pdts., Div. Columbia 
Records Inc., Bridgeport Conn. 
Eldon Mfg. Co., Los Angeles, Calif. 
Electrochemi 


ica -» Inc., Worcester, 


Inc., Buckland, 


Mass 
Electroformex Labs., Canton, Mass. 
Geneve Mfg. Corp., Trenton, N 





Hartland 
*#Masterc! 
N. ¥ 
Metaplast 
Planet Phi 
Plastic Ar 
*Plastiple 
Premier 

Presco 
Reinhard! 
Ringler, | 
xSierra 
Calit 
Stokes- Tr 
U itr: iE | 
in, 
Wilkins, 
mc 


Advance 
Allied F 

Calif. 
America 


Bowers | 
Bruce \ 
burgh 
*East ( 
Mano 
Electrof 
cor, 
Kerrco 
Lone St 
Texas 
Mason | 
Metalliz 
C., N 
Metalm 
Metapl: 
Pearsor 
Premie! 
Presco 
Ringler 
Wilkin: 


Mol 


Advan 
Akrom 
Allied 

Cali 
Ancho 
me . 


Bee 2% 
Ber-D 
Bruce 

bur 


Cumiit 
Custo 








Hartland Plastics Inc., Hartland, Wis. 
*\Mastereraft Research Labs., New York, 
Metaplast Process Inc., W oodside, N. Y. 
Planet Plating Co., Inc., B’klyn, N. Y. 
Plastic Artisans, Inc., White Plains, N. Y. 
*Plastiplate Co., Inc., S. River, N. J. 
Premier Plastics, Inc., Milwaukee, Wis. 
Presco Plastics, Milwaukee, Wis. 
Reinhardt Plastics Co., Denver, o ‘olo. 


New York, N. 


Ringler, F. A. Co., 
Los a 


xSierra Electric & Mfg. Co., 
{ 
sakes Teeuiem Inc., Trenton, N. J. 
Ultra Electroforming & Mfg. Co., Pit- 
N 


J 
W. Burdette, 


Wilkins, Ridgewood, N., J. 
MOLD MAKERS, METAL 
SPRAYING 
(Custom) 

Advance Mfg. Co., B’klyn, N. Y. 

Allied Fiber Glass, Inc., Los Angeles, 
Calif 

American MerriLei Corp., Brooklyn, 


Bowers Co., Corona, N. Y 


Pitts- 


Bruce Molded Plastic Pits. Inc., 
rgh, Pa. 
*East Coast Aeronautics, Inc., Pelham 
Manor, N. 3 
Electroformex Labs., Canton, Mass. 


Kerr, R. W. Plastic Co. Hastings, Neb. 
Kerrco Products, Lincoln, Neb. 
Lone Star Plastics Co., Inc., Ft. 
Texas 
Mason Plastics Co., Seattle, Wash. 
Metallizing Engineering Co., Inc., L. I. 
oe 
Metalmold Forming Co., New York, N. Y. 
Metaplast Process Inc., Woodside, N. Y 
Pearson-Berlinghof, Inc., Newtown, Pa. 
Premier Plastics, Inc., Milwaukee, Wis. 
Presco Plastics, Milwaukee, Wis. 
Ringler, F. A. Co., New York, N. Y. 
Wilkins, W. Burdette, Ridgewood, N. J. 


Worth, 


MOLD MAKERS, REINFORCED 
PLASTICS 


(Custom) 


Advance Mfg. Co., B’klyn, N. Y. 

Akromold, Inc., Akron, Ohio 

= Fiber Glass, Inc., Los 
Calif, 

Anchorage Plastics Corp., Warren, R. I. 

~~ _— Research Labs., New York, 

Beetle Boat Co., New Bedford, Mass. 

Ber-Design Associates, Newark, N. J. 

Bruce Molded Plastic Pdts. Inc., Pitts- 
burgh, Pa. 

Caco Inc., Pomona, Calif 

oa Die & Eng. Co., Chicago, Il. 
Conley, Ed. Plastic Corp., Tulsa, - 

Cuming, M. A. & Co., New York, 

Custom Industries, Inc., wad ad, 


Angeles, 


*East Coast Aeronautics, Inc., Pelham 
Manor, N. Y. 

Eldon Mfg. Co., Los Angeles, Calif. 

Gladwin Plastics, Inc., Atlanta, Ga. 

Goodyear Aircraft Corp., Akron, Chio 

Kerr, R. W. Plastic Co., Hastings, Neb. 

Klisey Eng. Co., Los Angeles, Calif. 

Loewinger Mold Eng. Co., B’klyn, N. Y. 

- Star Plastics Co., Inc., Ft. Worth, 
exas 

Lustra Cite Industries, Inc., New York, 


N. Y. 
Metalmold Forming Co., New York, N. Y. 
National Plastics, Inc., Knoxville, Tenn. 
New England Tool Co., Taunton, Mass. 
Norco Plastic Inc., Milwaukee, Wis. 


& Indicates Advertiser. 








Pacific Carlos, 
Calif. 

Paxton, A. E. Co., B’klyn, N. Y. 

Plastic Mold Co., Maywood, Calif. 

Plastic Service Corp., New York, N. Y. 

*Regal Plastic Co., Kansas City, oa 

Reinhardt Plastics Co., Denver, C 

— Plastics, Inc. , WwW hed Este, 
Lich 

*Rezolin Inc., Los Angeles, Calif. 

*Scranton Plastic Laminating Corp., 
Scranton, Pa. 

Shaw Industries, Inc., Franklin, Pa. 

a Electric & Mfg. Co., Los Angeles, 
Calif. 

Silin Research Assoc., Jacksonville, Fla. 

*Standard Tool Co., Leominster, Mass. 

Stokes-Trenton, Inc., Trenton, N. J. 

*Stricker-Brunhuber Corp., New York, 
N. 


Plasti-Fab Corp., San 


Tenet Century Plastics, Ann Arbor, 

Mich 

U Toth Aviation Equipment, Inc., New 
Yor 

Victor Kellering, Inc., B’klyn, N. Y. 

Victory Mold & Die Co., New York, N. Y. 

*Wal-Mar Plastics, Inc., Torrance, Calif, 

Wilkins, W. Burdette, Ridgewood, N. J 


MOLD MAKERS, RUBBER 
(Custom) 


Ace Tool & Mfg. Co., Newark, N. J. 

Advance Mfg. Co., B’klyn, N. Y 

— Fiber Glass, Inc., Los Angeles, 
Calif. 

Axel Plastics Research Labs., New York, 


N. Y. 
Bee Mold & Die, Inc., Phoenix, Ariz. 
Beel Eng. Co., Newark, N. J 
Ber-Design Associates, Newark, N. J. 
Bruce Molded Plastic Pdts. Inc., Pitts- 
burgh, Pa. 
*Clifton Hydraulic Press Co., Clifton, 
N. J. 
Cuming, M. A. & Co., New York, N. Y. 
oo ? Industries, Inc., Hempstead, 


mall Tool & Mold Co., Inc., Long Is- 
land, N. 

Elastomer Chemical Corp., Newark, N. J. 

*Enduro Tool & Engineering Co., Chi- 
cago, Ill. 

Fullerton Mfg. Co., Fullerton, Calif. 

General Molds & Plastics Corp., Pitts- 
burgh, Pa. 

Ideal Tool & Plastic Mfg. Co., San Diego, 

: ‘Engineering Co., Los Angeles, 

Mason Plastics Co., Seattle, Wash. 

Plastic Mold Tool & Die Co. Inc., E. 
Rutherford, N. J. 

Plastics Tool Eng. Co., Hackensack, N. J. 

Sarcol Foundry & Pattern Corp., Chi- 
cago, 

—- Brunhuber Corp., New York, 


, 
Vv Rnd Mold & Die Co., New York, N. Y. 


MOLD POLISHING (ONLY) 
*Acme Scientific Co., Chicago, IIl. 


PERFORATING PLASTIC SHEETING 


Aacon Industries, Inc., B’klyn, N. Y. 
American Hard Rubber Co., New York, 
N. Y. 
Andrews, A. M. Co., Portland, Ore. 
Blossom Mfg. Co., Inc., New York, N. Y. 
Carroll, J. B. Co., Chicago, Ill. 
Colorvision Plastics, Inc., Boston, Mass. 
E. & T. Plastic Novelties Co., New York, 


N. Y. 
*H & R Industries, Nazareth, Pa. 
*Harrington & King Perforating Co., The, 
Chicago, Ill. 





SPECIALIZED SERVI. ES 





Laminated Sheet Products Corp., Nor- 
wood, Mass. 

Mason Plastics Co., Seattle, Wash. 

Meaker, John W. & Co., Hinsdale, Ill. 

*Plastics, Laminates & Fabrics, Inc., 
Chicago, IIl. 

Talmadge Printing Co., New York, N. Y. 

*United States Gasket Co., Camden, 


N, J. 
Wellington Print Works, Inc., Trenton, 
N. J. 


PLATING OF MOLDS, RAMS 
AND PLATES 


(Hard chromium) 
(Custom) 


*xAcme Scientific Co., Chic: ago, Ill. 
Bart Labs. Inc., Belleville, 
Bruce Molded "Plastic Pde 
burgh, Pa. 
*Chromium 
York, N. Y. 
Cohan Epner Co., Inc., New York, N. Y. 
Cryton Precision Pdts., Div. Columbia 
Records Inc., Brid eport, Conn. 
Electrochemical Inds., Inc., Worcester, 


Inc., Pitts- 


Corp. of America, New 


Mass. 

Gulliksen, Wm. M. Co., Newton Lower 
Falls, Mass. 

athe Chrome Co., West Hartford, 
Conn. 


Industrial Eng. Service, S. Easton, Mass. 
Industrial Chromium Co., Newark, N., J. 


Mallory, P. R. Plastics, Chicago, Ill. 
Midland Coatings Inc., Minneapolis, 
Minn. 


*Modern Molders Inc., Kenilworth, N. J. 

*Nutmeg Chrome Corp., W. Hartford, 
Conn. 

Paton, Eric Ltd., Auckland, New Zealand 

*Tilp, J. G., Inc., Union, N. 

Una-Craft Engineering Co., Inc., Hazel 
Park, Mich. 

United States Metal Coatings Co., Inc., 
Elizabeth, N. J. 


POSTFORMING 
(of laminates) 


Akron Plastics, Inc., Akron, Ohio 

— Fiber Glass, Inc., Los Angeles, 
Calif. 

Ber-Design Associates, Newark, N. J. 

Borkland Mfg. Co., Marion, Ind. 

Bruce Molded Plastic Pdts. Inc., Pitts- 
burgh, Pa. 

*Cadillac Plastic Co., Detroit, Mich. 

Colorvision Plastics, Inc., Boston, Mass. 

Colvin-Friedman Co., Springfield, N. J. 

E. & T. Plastic Novelties Co., New York, 
N., Y. 


Fabri-Form Co., The, Byesville, Ohio 
Fiber Glass Plastics Corp., Stamford, 
Conn. 
General 
Wash. 
Gerber Plastic Co., St. Louis, Mo. 
Gladwin Plastics, Inc., Atlanta, Ga. 


Plastics Mfg. Co., Tacoma, 


*Goodyear Aircraft Corp., Akron, Ohio 
meter Plastics Inc., Kansas City, Mo. 
Mich. 


rial Industries Inc., Wayne, 
pe es nville Metal & Plastics Corp., Jack- 
— Fla. 
K-Plastix, San Francisco, Calif. 
K B Plastic Inc., Yakima, Wash. 
Kerrco Products, Lincoln, Neb. 
Laminated Sheet Products Corp., Nor- 
wood, Mass. 
Le Conte Plastics Co., Farmingdale, N. Y. 
Lone Star Plastics Co., Inc., Ft. Worth, 
Texas 
Long, Thomas J. Inc., Carle Place, N. Y. 
Lustra Cite Industries, New York, N. Y. 
Mason Plastics Co., Seattle, Wash. 
Mastercraft Plastics Co., Jamaica, N. Y. 
McDonald Plastics Inc., Lynwood, Calif. 
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SPECIALIZED SERVICES 


National Plastics, Inc., Knoxville, Tenn. 

Nu-Way Sash & Screen Mfg. Co., Dear- 
born, Mich. 

=. Plasti-Fab Corp., San Carlos, 
Cali 

Paragon Plastic Corp., Newark, N. J. 

Perry, A. F. Co., Leominster, Mass. 

Plastic Age Co., San Fernando, Calif. 

Plastic Laminating Corp., Vaux Hall, 
N. J. 

Plasticles Corp., Detroit, Mich. 

Plastics Grand Rapids, Grand Rapids, 
Mich. 

Plastics, Laminates & Fabrics, Inc., Chi- 
cago, Ill. 

a Corp. of Calif., El Segundo, 
Calif. 

Poly-Fiber, Inc., Los Angeles, Calif. 

*Regal Plastic Co., Kansas City, Mo. 

*Scranton Plastic Laminating Corp., 
Scranton, Pa. 

—- Electric & Mfg. Co., Los Angeles. 
Calif. 

“= Plastics Co., Los Angeles, 
Calif. 

Technical Ply-Woods, Chicago, III. 

Wama Co., The, Baltimore, Md. 


PRINTING 
(Custom) 
A. Flexible plastic film and sheeting 
B. Rigid plastic sheets 
C. Finished plastic products (such as 
bottles, novelties, etc.) 


A & B Plastics, Seattle, Wash. (C) 

Aacon Industries, Inc., B’klyn, N. Y. (A, 
B, C) 

Acme Laminating & Plastics Co., Hazel 
Park, Mich. (B, C) 

*Acromark Co., The, Elizabeth, N. J. (C) 

Akron Plastics, Inc., Akron, Ohio (A, B) 

ew: Cc olorgraph Co., New York, 
N. Y. 

hanpiabeitle Co., The, Flint, Mich. (A, 
B, C) 


Anden Co., C rystal Lake, Ill. (C) 
Art Plastics Mfg. Co., Los Angeles, Calif. 


(B, 

Art Roll Leaf Stamping Co., Art Maing 
Specialists Inc., N. Bergen, N. J. (B, C) 

Artmore Plastics Corp., Cumberland, Md. 
(B, C) 

Atlas Plastic Specialties, Inc., 
Ill. (B) 

AVSCO, Inc., Kansas City, Mo. Ne a 

Babco Pdts. Corp., College Pt., (C) 

Barron, J. E. & Associates, heat 
Ohio (B) 

Blossom Mfg. Co., New York, N. Y. (A, C) 

*Bolta Pdts., Div. General Tire & Rubber 
Co., Lawrence, Mass. (A, B, C) 

Borkland Mfg. Co., Marion, Ind. (B) 

Burkhardt Co., The, Detroit, Mich. (A) 

Carolina Plastics Co., Charlotte, nm 
(B, C) 

Carroll, J. B. Co., Chicago, Ill. (A, B, C) 

Cellulose Products Co., South Gate, 
Calif. (B) 

Colluplaseis Corp., Newark, N. J. (C) 

Champion Molded Plastics Inc., Bryon, 
Ohio (C) 

Claremould Plastics Co., Newark, N. J. 


Chicago, 


(C) 
Clopay Corp., Cincinnati, Ohio (A) 
*Coating Products, Englewood, N. J.(A) 
Colorvision Plastics, Inc., Boston, Mass. 
(A, B) 
ebactinentel Can Co., Wilmington, Del. 
(A 


*Continental Can Co., Shellmar-Betner 
Flexible Packaging Div., Mt. Vernon, 
Ohio (A) 

— Boyden Corp., Providence, R. I. 
( 

Crystalx Cam Lenni Mills, Pa. (A, B, $3 

Decorplas Corp., N. Bellmore, N. Y. (B, C) 

Derlein Plastics” Cascade, Wis. (A) 


® Indicates Advertiser, 


Dura-Lee Corp., Kansas City, Mo. (A) 
*Emeloid Co., Inc., Hillside, N. |. (B, C) 
Ever Ready Label Corp., Belleville, N. J. 
(A) 
> Texol Corp., Walpole, Mass. 
(A 


*Federal Tool Corp., Chicago, Il. (C) 

*Felsenthal, G. & Sons, Inc., Chicago, 
Ill. (B) 

Filmwood Corp., Camden, N. J. (A, B) 

Flambeau Plastics Co., Baraboo, Wis. (C) 

Flexon Pdts. Corp., New York, N. Y. (A, 


B) 

Gemloid Corp., Elmhurst, N. Y. (A, B) 

*General Plastics Corp., Marion, Ind. (B) 

*General Tire & Rubber Co., The, Indus- 
trial Products Div., Wabash, Ind. (A) 

Goodman, L. A. Co., Chicago, Ill. (C) 

Gordon-Lacey Chem. Pdts. Co., Mas- 
peth, N. Y. (A) 

Graphic Decorators, Inc., 
N. J. (C) 

*Hopp Plastics, New York, N. Y. (B, C) 

Hy-Sil Mfg. Co., Revere, Mass. (A) 

Imperial Industries Inc., Wayne, Mich. 
(B, C) 

Industrial Sales Engineers, New York, 

1. Y. (B, C) 

Insulating Fabricators of N. E. Ine., 
Watertown, Mass. (A. B) 

J. B. Pdts. Corp., Chicago, Ill. (A, B, C) 

* Jamison Plastic Corp., N. Bellmore, 
N. Y. (B, C) 

Kay Art Co., asion, Mich. (A, B) 

Kennedy, R. J. Co., San Seuuaien Calif. 
(A, B) 

Leathertone Inc., Boston, Mass. (B) 

Loma Plastics Inc., Ft. Worth, Texas (C) 

Lone, Thomas J. Inc., Carle Place, N. Y. 
(B 


Jersey City, 


Lustra Cite Industries, Inc., New York, 
1. Y. (A, B, D) 
Majestic Creations, Inc., Woodside, N. Y. 


(B) 
Malco Plastics, Inc., Baltimore, Md. (B) 
Mallory, P. R. Plastics, Inc., Chicago, 
Ill. (C) 
ae x Companies, 


N, J. 2) 

Marbek Inc., B’klyn, N. Y. (A) 

*Master Molded Products C orp., Skokie, 
Ill. (C) 

Midwest Decalcomania Co., Chicago, Il. 
(A, B) 

Milprint, Inc., Milwaukee, Wis. (A) 

Molders Eng. Service, Phila., Pa. (B, C) 

Motson, J. Frank Co., Flourtown, Pa. (B, 
C) 


Maplewood, 


Multicolor Gravure Corp., Florence, 
Mass. (A, B 

Nas-Kay Industries, Phila., Pa. (B, C) 

New York Wetpruf Corp., New York, 
N. Y. (A) 

Newark Plastics Printers Co., Paterson, 


oe es 8 


Norco Plastic Inc., Milwaukee, Wis. (C) 

*Paragon Speinting Co., New York, 
N. Y. (A, B, C) 

Parker, Mitchell Mfg. Co., Pittsburgh, 
Pa. (B) 

Paramount Mfg. Co., Inc., Leominster, 
Mass. (B) 

Perma Seal Plastic Products Co., St. 
Paul, Minn. (B) 

Pioneer Valley Plastics Co., Chicopee, 
Mass. (C) 

Plas-Ties Co., Santa Ana, Calif, (A) 

Plast-Ad Mfg. Co., S. Bend, Ind. (B, C) 

Plastic Service Corp., New York, N. Y. 
(A, B, C) 

Plasticraft Pdts. Co., W. Nyack, N. Y. (B) 

Plastics Grand Rapids, Grand Rapids, 
Mich. (B) 

Plastics raw: Co., W. New York, 
N. J. (A, B. 

Plastray Corp., , one Mich, (C) 

Polo Plastics Co., Milwaukee, Wis. (A) 


Newcraft Mfg. Corp., L. 
B, C) 


884 Complete addresses of companies listed appear on pp. 929-950 


me 3 Printing, Inc., New York 


Poly ‘Plasie Products, Ine.. 
J. (A) 

Premier Plastics, Inc., Milwaukee, \ is, 
(B, C 

Presco Plastics, Milwaukee, Wis, (B) 

Presto Plastic Pdts. Co. Inc., New York. 
N. Y. (A) 

Printloid, Inc., New York, N. Y. (B) 

Printon Corp., New York, N. Y. (A. B 

Process Co. of America, Miami, Fla. (A. 
B, C) 

Rand Rubber Co., Brooklyn, N. Y. (A) 

Reinhardt Plastics Co., Denver, Colo, (B 

Rodgers & Co., Asheville, N. C. (A) 

Rondale Co., Inc., Roselle, N. J. (. 

*Santay Corp., Chicago, Ill. (C) 

Shawray Printing Corp., New York, N, y 
(A) 

*Sierra Electric & Mfg. Co., Los Angeles 
Calif. (B) 

*Sillcocks-Miller Co., The, Maplewood. 
N. J. (B) 

Spartan Industrial Corp., New York. 
N. Y. (A) 

*Standard Coated Pdts. Div., iy 
chemical Corp., New York, N. Y 

Syracuse Plastic Molders, Syracuse, N y, 
(B) 

Talmadge Printing Co., New York, N_ Y, 
(A, B) 

Thermold Corp., Manlius, N. Y. (C 

Thermoplastic Fabrics Corp., New York. 
N. Y. (A) 

Topflight Tape Co., York, Pa. (A) 

Universal Aviation Equipment, Inc. New 
York, N. Y. (A, B, C) 

— National Corp., Milldale, Conn, 


Paterson, 


Vinrloasds Inc., Cincinnati, Ohio (A, C) 

Virginia Plak Co., New York, N. Y. (B) 

*Waterbury Companies, Inc., Water- 
bury, Conn. (A, B, C 

Wellington Print Works, Inc., 
N. J. (A) 

Wessel, Stanley & Co., Chicago, Ill. (B) 

Whitman Plastics Corp., Lynn, Mass 
(A, B) 

Willson Camera Co. Inc., 
Pa. (A, B) 


Trenton, 


Havertown, 


RECLAIMERS, PLASTIC MATERIALS 


Alpha Chemical & Plastics Corp., New- 
ark, } 

American ‘Pyroxylin Corp., Arlington, 
N. 

* Bamberger, A. Corp., B’klyn, N. Y. 

Bamberger, Claude P., Inc., B'klyn, 
N.Y 


N. Y. 
Berzen, Nat E., Inc., New York, N. Y. 
Blane Corp., The, Canton, Mass. 
Blum, Paul Co., Buffalo, N. Y 
a Caldwell, Dague, Paramount, 
Calif. 
Danberg Chemical Co., Wallingford, 
Conn. 
Duke Plastics Corp., B’klyn, N. Y. 
Elton, Ted, Bronx, N. Y. 
Erie Iron & Supply Corp., Plastic Div., 
Erie, Pa. 
* Fishman Plastics Co., Inc., tine Ill. 
Franklin Jeffrey Corp., B’klyn, N h 
*Goren, H. L. Co., Chicago, Ill. 
Holland, M. Co., Chicago, Ill. 
Industrial Plastic Co., Plainfield, N. J. 
International Rubber & Plastics Co., St. 
Louis, Mo. 
Marbon Corp., Gary, Ind. 
Mid-America "Plastics, Inc., Cleveland, 
Ohio 
Multiplastics, Inc., Wallingford, Conn. 
Nebraska Plastics, Inc., ‘ng om 
qpesmeyees Corp., Buffalo, N 
Plastic Glass Corp., Newark, N. ‘. 
Plastic Materials, Inc., Westbury, 7 ti. Y. 
rN t Molders Supply Co ., Fanwood, 
N. J. 
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Molding Powders, Inc., B’klyn, 
stic Service Co., Chicago, Ill. 

s By Chapman, Berkeley, Calif. 
ird Alan Button Co., bisrcovelt, 


tulman, A. Inc., Akron, Ohio 
ern Plastic & Rubber Co., 
d. Calif. 
sler, S. & Co., Chicago, Ill. 
sloch, George Co., Kenilworth, N. 
ier. Justin, Chicago, Ill. 


Rich- 


RESIN PULP AND FIBRE 
PROCESSORS 


\ckerman Plastic Molding Div., 
| Ohio 

Animal Trap Co. of America, Lititz, Pa. 

Bangor Plastics, Inc., Bangor, Mich. 

Brusher Plastics Molding Corp., Brook- 
N. Y. 

Capac Plastics, Inc., Capac, Mich. 

Chicago Wood & Plastic Products, Chi- 


Clev e- 


Ill. 
Columbia Basin Plastics Co., Portland, 


Or 
Consolidated Plastics & Mfg. Co., Chi- 
] 


Eldon Mfg. Co., Los Angeles, Calif 

Erie Iron & Supply Corp., Erie, Pa. 

Fiber Glass Plastics Corp., Stamford, 
Conn 

Fiberfil Corp., Warsaw, Ind. 

*General Fibre Co., St. Louis, Mo 

*Imperial Molded Products Corp., Chi- 
cago, Ill. 

Keyes Fibre Co., Waterville, Me. 

Kimball Mfg. Co., San Francisco, Calif. 

Koller Craft Plastic Products, Inc., Fen- 
ton, Mo. 
Lewis, G. B. Co., 
*xLunn Laminates, Inc., 
tion, N. Y. 
Microcell Ltd., 
Miller Bros. Co., 
Moulded Products, Inc., 
Minn. 

Poly-Fiber, Inc., Los Angeles, Calif. 

Resistoflex Corp., Belleville, N. J. 

— Electric & Mfg. Co., Los Angeles, 
Calit 

Sonoco Products Co., Hartsville, S. C. 

> og Century Plastics, Ann Arbor, 
Mich. 

U. S. Plastic Molding Corp., 
ford, Conn. 

Wallace Container Co., Santa Ana, Calif. 


Watertown, Wis. 
Huntington Sta- 


London, England 
Venice, Calif. 
Maple Plain, 


Walling- 


SILK SCREEN MAKERS 


Aacon Industries Inc., B’klyn, N. Y. 
All-American Plastics, Chicago, Ill. 
Ameriplastic Co., The, Flint, Mich. 
Artmor Plastics Corp., Cumberland, Md. 
Bricmar Mfg. Corp., New York, N. Y. 
Clarvan Corp., Milw aukee, Wis. 
Colorvision Plastics, Inc., Boston, Mass. 
Columbia Basin Plastics Co., Portland, 

Ore. 

D & D Plastics Inc., Van Dyke, Mich. 
Dura Plastics, Inc., New York, N. Y. 
*Finish Engineering Co., Inc., Erie, Pa. 
Gregstrom Corp., Cambridge, Mass. 

Kay Art Co., Lansing, Mich. 

Kennedy, R. J. Co., San Francisco, Calif. 
a Products, Lincoln, Neb. 

Lansky Display Corp., New York, N. Y. 
Loma Plastics Inc., Ft. Worth, Texas 
Lustra Cite Industries, New York, N. Y. 
Majestic Creations, Inc., Woodside, N. Y. 
Milprint, Inc., Milwaukee, Wis. 

Nas-Kay Industries, Phila., Pa. 
Plast-Ad Mfg. Co., S. Bend, Ind. 
Plastic Service Corp., New York, N. Y. 
Plastics Center of Texas, San Antonio, 
Texas 
®& Indicates Advertiser. 


Process Co. of America, Mot, Fla. 
Rodgers & Co., Asheville, N. C. 
Vavrik, Louis, Rossford, Ohio 
*Victory Mfg. Co., Chic cago, Ill. 
Wessel, Stanley & Co., Chicago, Ill. 


SLITTING, CUTTING, SHEETING 
OF PLASTIC FILM 


(Custom) 


Aacon Industries Inc., B’klyn, N. Y. 

Acme Laminating & Plastics Co., 
Park, Mich. 

American MerriLea 


Hazel 


Corp., Brooklyn, 
Barron, J. E. 
Blacher, B., New York, N. Y. 
Blossom Mfg. Co., Inc., New York, N. Y. 
Bottom Dollar Ind., Little Rock, Ark. 
Burkhardt Co., The, Detroit, Mich. 
*Cadillac Plastic Co., Detroit, Mich. 
Clark-Aiken Co., The, Lee, Mass. 
Clopay Corp., Cincinnati, Ohio 
*Coating Products, Englewood, N. J. 
Dura-Lee Corp., Kansas City, Mo. 
Dusenbery, John Co., Inc., Verona, N. J. 
Garlock Packing Co., Palmyra, N. Y. 
*General Plastics Corp., Marion, Ind. 
*Gomar Mfg. Co., Inc., Newark, 
Kerrco Products, L incoln, Neb. 
Laminated Sheet Products Corp., Nor- 
wood, Mass. 
Linehan & Co., Dallas, Texas 
Pan Laminates, Inc., New York, N. Y. 
Perry, A. F. Co., Leominster, Mass. 
Plastic Service Corp., New York, N. Y. 
Plasticrafts, Inc., Denver, Colo. 
Polyplastex United, Inc., New York, N. Y. 
Printon Corp., New York, N. Y. 
Springfield Fabricators, Springfield, N. J. 
xSunlite Plastics, Inc., Milwaukee, Wis. 
T & M Machine & Tool Co., B’klyn, N. Y. 
Talmadge Printing Co., New York, N. Y. 
Victory Plastics Co., Hudson, Mass. 


& Assoc., Cincinnati, Ohio 


SLUSH MOLDING 


Akron Plastics, Inc., Akron, Ohio 
*American Anode Inc., Akron, Ohio 
Anden Co., Crystal Lake, I 

Art Plastic Co., Woodside, N. Y. 

Atlas Plastics, Inc., Buffalo, N. Y. 

-_ _ Research Labs. ., New York, 


maid & Weber, C hicago, Il. 

Bauman, D. B. & Co., New Haven, Conn. 

Bricmar Mfg. Corp., New York, N. Y. 

Brighton Plastics Co., Rochester, N. Y. 

Bruce Molded Plastic Pdts. Inc., Pitts- 
burgh, Pa. 

Classic Plastics, Inc., New Hyde Park, 
N. Y 


Eldon Mfg. Co., Los Angeles, Calif. 
Electrochemical Inds., Worcester, Mass. 
Ernst, John Enterprises, East Troy, Wis. 
— Doll Products Corp., New York, 


kFlexible Pdts. Co., Marietta, Ga. 
Fischer, Andrew Assoc., Chicago, Ill. 
Geneve Mfg. Corp., Trenton, N. J. 
Gerber Plastic Co., St. Louis, Mo. 
Gregstrom Corp., Cambridge, Mass. 
International Plastic Co., New . York, 
—_- Andrew C., Sherman Oaks, 
Jalif. 
Kerr, R. W. Plastic Co., Hastings, Neb. 
Kerrco Products, Lincoln, Neb. 
*Kusan, Inc., Nashville, Tenn. 
Molded Latex Pdts., Paterson, N. J. 
Nu-Way Sash & Screen Mfg. Co., 
born, Mich. 
Plastic Productions, Canton, Mass 
Plastic Research Corp., Yonkers, N. Y. 
Plasticrafts, Inc., Denver, Colo. 
Poinsettia Co., Inc., Pitman, N. J. 
Reinhardt Plastics Co., Denver, Colo. 


Dear- 


SPECIALIZED SERVICES 


SPRAY MASKS 


American Electro Pdts. Inc., Waterbury, 
Conn. 
American 
N. Y. 

Ber-Design Associates, Newark, N. J. 

*Conforming Matrix Corp., Toledo, Ohio 

Electrochemical Inds., Worcester, Mass, 

Electroformex Labs., Canton, Mass. 

*Fiore, William M., Inc., New York, 
N. Y. 

*Finish Engineering Co., Inc., Erie, Pa. 

*General American Transportation 
Corp., Chicago, Ill. 

Geneve Mfg. Corp., Trenton, N. J. 

Kaye Plastics Corp., New Brunswick, 


MerriLei Corp., Brooklyn, 


N. J. 
Matthews, Jas. H. & Co., Pittsburgh, Pa. 
Metaplast Process Inc., Woodside, N. Y. 
*Morningstar Corp., Cambridge, Mass. 
Motson, J. Frank Co., Flourtown, Pa. 
Planet Plating Co., Inc., B’klyn, N. Y. 
*Plastiplate Co., Inc., S. River, N. ] 
Reinhardt Plastics Co., Denver, Colo 
*Standard Tool Co., Leominster, Mass. 
*Thierica Studio, Grand Rapids, Mich. 
Ultra Electroforming & Mfg. Co., Pit- 

man, N. 

*Victory Mfg. Co., Chicago, Il. 
*Waterbury C ompanies, Inc., 
bury, Conn. 


Water- 


TESTING LABORATORIES 


American Standard Testing Bureau, Inc., 
New York, N. Y. 
a Research Labs., New York, 


mR, Industries, agg -, Watertown, Mass. 

Bonwitt, G. L., Dr., Labs., New York, 
N. Y 

Bowser-Morner Testing Labs., Dayton, 
Ohio 

*California Reinforced Plastics Co., Oak- 
land, Calif. 

Cincinnati Testing & Research Labs., 
Cincinnati, Ohio 

Colburn Laboratories, Inc., Chicago, Ill. 

Collins, Caldwell, Dague, Paramount, 

Calif. 

Deske. Helen & Assoc., New York, N. Y 

*DeBell & Richardson, Inc., Hazardville, 
Conn. 

Deskey, Donald Assoc., New York, N. Y. 

Eldon Mfg. Co., Los Angeles, Calif. 

Electrical Testing Labs, Inc., New York, 
N.Y 


Froehling & Robertson, Inc., Testing En- 
gineers & Chemists, Richmond, Va. 

Furane Plastics Inc., Los Angeles, Calif. 

*General American Transportation 
Corp., Chicago, Ill. 

Joachim Research Laboratories, Inc., 


Laboratories, New 


agony Lg Polishing Equip- 
ment Tuckahoe, N. 
McMillan jp Brees Ipswich, "Mass, 
New England Spectrochemical Labs., 
Ipswich, Mass. 
Patzig Testing Labs., Des Moines, lowa 
Plastic Service Corp., New York, N. Y. 
Plastics By Chapman, Berkeley, Calif. 
Skinner & Sherman Inc., Boston, Mass. 
Snell, Foster D., Inc., New York, N. Y. 
*South Florida Test Service, Miami, Fla. 
Stringfield, Raymond B., Los Angeles, 
Calif. 
Taber Instrument 
wanda, N. Y. 
Tour, Sam & Co., Ine., New York, N. Y. 
— States Testing Co., Inc., Hobo- 
en, } 

*Victory Mfg. Co., Chicago, Il. 

* Waterbury Companies, Inc., Water- 
bury, Conn. 


Corp., No. Tona- 
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PERSONNEL 


The following personnel directories are designed to be as complete as possible 
on the basis of available information submitted by the companies themselves 








of casting plastics, see page 837 


MOLDING AND CASTING MATERIAL 
MANUFACTURERS 


C—Manufacturers of Casting Plastics 
M—Manufacturers of Molding Compounds 


For list showing the various kinds of molding compounds manufactured, see page 845; for list showing the type 








CALIFORNIA 


Biggs, Carl H. Co., Inc., Los Angeles, 
Calif. (C) 

Pres, & Sales Mgr.—C. H. Biggs 

Vice Pres.—R. Weber 

Secy. & Treas.—H. McDonell 


Calresin Corp., Los Angeles, Calif. (C) 


Flexfirm Products, E] Monte, Calif. (M) 
Gen. Mgr.—D. Ejichorn 

Office Mgr.—R. W. Campbell 

Chief Chemist—Wm. J. Dewar 


Fullerton Manufacturing Co., Fullerton, 
Calif. (M) 

Pres.—R. B. Stringfield 

Factory Mgr., Chemist & Pur. Agt.—J. Butler 

Secy. & Sales Mgr.—L. O. Snow 


Grant Chemical Co., Santa Barbara, 
Calif. (M) 

Gen. Mgr.—G. C. Ehrlich 

Asst. to Gen. Mgr.—H. G. Smith 


Lebec Chemical Co., Santa Barbara, 
Calif. (C) 

Pres.—K. L. Leeg 

Vice Pres.—G. Marshall 

Secy. & Treas.—E. H. Polkinghorne 

Sales Mger.—H. E. Willay 

Pur. Agt.—R. E. Moulton 


Mesa Plastics Co., Los Angeles, Calif. 
(M) 

Pres.—T. R. Fowler 

Vice Pres.—P. F. Fowler, F. C. Karas 

Secy.—J. B. Milliken, F. E. Fowler III 

Treas.—J. B. Milliken 

Gen. Magr.—F. C. Karas 


New Plastic Corp., Los Angeles, Calif. 
(M) 

Pres.—F. S. Jahn 

Vice Pres.—J. A. Carmien 

Treas.—W. C. Fortier 

Secy.—B. Murchisan 

Sales Mgr.—R. Entrekin, M. W. Houston 

Pur. Agt.—V. Tennyson 


Poly Resins, Sun Valley, Calif. (C) 

Pres., Gen. Mgr. & Sales Mgr.—F. C. Beyer 

Vice Pres., Prod. Supt. & Pur. Agt.—C. V. Reith 

Secy., Treas. & Dir. of Research & Development 
A. E. Messerly 


*Wal-Mar Plastics Inc., Torrance, Calif. 
(C) 


& Indicates Advertiser. 


Pres.—W. De George 

Vice Pres.—M. De George 
Secy. & Treas.—D. De George 
Sales Mgr.—R. D. Knart 

Pur. Agt.—R. Ballinger 


CONNECTICUT 


Bischoff, Ernst Co., Ivoryton, Conn. (C) 


Pres.—H. G. Terwilliger 
Mgr. of Plastics Div.—D. R. Welter 


*Naugatuck Chemical, Div. of U. S. 


Rubber Co., Naugatuck, Conn. (M) 


*Plastic Molding Corp., Sandy Hook, 


Conn. (M) 
*Rogers Corp., Goodyear, Conn. (M) 


Pres.—S. M. Silverstein 

Vice Pres. of Sales—R. A. St. Laurent 
Secy. & Treas.—R. F. Hawley 

Sales Mgr.—T. H. Johnston, Jr. 

Pur. Agt.—A. R. Schillinger 

Vice Pres. of Mfg.—S. A. Brown 

Dir. of Sales—B. B. Levy 


*Stanley Chemical Co., E. Berlin, Conn. 
(C, M) 

Pres.—W. J. Kerin 

Vice Pres.—-E. M. Hayden, L. S. Knouse 

Secy.—E. M. Hayden 

Treas. & Pur. Agt.—W. H. Baldwin 

Sales Mer.—L. S. Knouse 


*Watertown Mfg. Co., 
Conn. (M) 

Pres.—J. R. Neill 

Vice Pres. & Sales Mgr.—G. G. Welch 

Secy.—H. J. Weisman 

Treas. & Pur. Agt.—C. Siemon 


Watertown, 


DELAWARE 


*du Pont de Nemours, E. I. & Co., Inc., 
Polychemicals Dept., Wilmington, Del. 
(M) 


Sales Dir.—E. F. Schumacher 
Gordon Chemical Co., Wilmington, Del. 
(M) 


Sales Mger.—L. P. Mendoza 
Pur. Agt.—S. Breskman 


*Hercules Powder Co., Inc., Wilmington 
Del. (C, M) 
Pres.—C. A. Higgins 
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Vice Pres.—W. R. Ellis, A. E. Forster, M. G 
Milliken, E. B. Morrow, A. B. Nixon, P. B 
Stull 

Secy.—G. B. Baylis 

Treas.—F. J. Kennerley 

Sales Mgr.—J. H. Rile, Jr. 

Pur. Agt.—L. J. Finnan, Jr. 

Cellulese- Pdts; Dept. 

Gen. Mgr.—J. J. B. Fulenwider 

Asst. Gen. Mgr.—E. G. Crum 

Dir. of Sales—C, W. Eurenius 


Mgr. of Cellulose Acetate Sales—L. T. Barnette 


Mgr. of Plastics Promotion—J. M. Martin 
Dir. of Pur. Dept.—L. J. Finnan, Jr. 


Homalite Corp., Wilmington, Del. (C) 
Pres., Treas. & Pur. Agt.—W. R. Hoover 
Vice Pres.—J. F. Motson 

Secy.—E. L. Hoover 

Sales Mgr.—J. P. Croasdale, Jr. 


*Synvar Corp., Wilmington, Del. (C, M 
Pres.—G. Spiller 

Vice Pres. & Tech. Dir.—Dr. L. F. Bornstein 
Secy. & Treas.—S. Cohen 

Sales Mgr.—J. Finger 

Pur. Agt.—D. Ehrenfeld 


ILLINOIS 


Bradley & Vrooman Co., Chicago, Ill. 


(C, 
*Goren, H. L. Co., Chicago, Ill. (M 


International Textile Co., Chicago, Ill. 


M) 
Pres.—N. E. Chapman 
Vice Pres.—J. Parmacek 
Secy. & Sales Mgr.—E. M. Chapman 


*Peters Chemical Mfg. Co., Melrose 


Park, Ill. (C) 


Williamson Adhesives, Inc., Skokie, Ill. 


(M) 
Pres.—D. G. Williamson 
Vice Pres. & Treas.—Mrs. E. M. Williamson 
Secy.—Mrs. M. Williamson 
Sales Mgr.—M. W. Snover 
Pur. Agt.—G. Marinello 


INDIANA 


Marbon Corp., Gary, Ind. (M) 
Pres.—R. Shattuck 

Vice Pres. & Sales Mgr.—D. M. Pratt 
Pur. Agt.—R. M. Stewart 
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MARYLAND 
Ge :| Glaze Corp., Baltimore, Md. (M) 


MASSACHUSETTS 


*Bolta Co., Div., General Tire & Rub- 
her Co.. Lawrence, Mass. (M) 
F See p. 918 


Chemical Development Corp., Danvers, 
‘ C 


} Treas.—A. M. Creighton, Jr. 
S F. Tuller 


*Foster Grant Co., Inc., Petrochemical 
Div., Leominster, Mass. (M) 
( Foster 
J. Goodman 
4. Goodman 
J. W. LaBelle 
C. H. Loiselle 


General Electric Co., Chemical Div., 
Pittsfield, Mass. (M) 
Maer.—R. L. Gibson 
Mer. of Finance—J. P. Donohue 
Marketing Mgr.—J. W. Raynolds 


Magic Chemical Co., Brockton, Mass. (C) 

Pres. & Sales Mgr.—R. Kravetz 

lreas.—M. Tishler 

Pur. Agt.—V. Wilbur 
h. Dir.—L. Leaman 

*Monsanto Chemical Co., Plastics Div., 
Springfield, Mass. (M) 

Vice Pres. & Gen. Mgr.—R. K. Mueller 

Dir. of Marketing—R. C. Evans 

Pur. Agt.—J. O. Printy 


Reed Plastics Corp., Worcester, Mass. (M) 
Pres, & Tech. Dir.—M. S. Sheftel 

reas.—M. I. Hurwitz 

Sales Mgr.—H. W. Coz 

Pur. Agt. & Supt.—A. L. Coz 


MICHIGAN 


*Dow Chemical Co., The, 
Mich. (M) 
L. IL. Doan 
Vice Pres.—M. E. Putnam 
ce Pres.—E. O. Barstow, A. P. Beutel, R. H. 
Boundy, C, A. Campbell, R. L. Curtis, J. D 
Hanawalt, C. J. Strosacker, D. Williams 
Secy.—C. A. Campbell 
rreas.—C. A. Gerstacker 
Dir. of Sales—D. Williams 
Dir. of Pur.—M. E. LeFevre 


Midland, 


*Dow Corning Corp., Midland, Mich. 
M 


Pres.—E. C. Sullivan 

Vice Pres. & Gen. Mgr.—W. R. Collings 
Secy.—E. C. Britton 

lreas.—C. D. LaFollette 

Sales Mgr.—O. D. Blessing 

Pur. Agt.—D. R. Coultrip 


Woodall Industries, Detroit, Mich (M) 
H. J]. Woodall 
Pres.—C. B. Johnson 
& Treas.—M. E. Griffin 

ules Mgr. of Industrial Divs.—G. E. Kasch 
Agt.—G. K. Geisbuhler 


MINNESOTA 


*Fiberite Corp., Winona, Minn. (M) 
Pres.—R. W. Miller 
Vice Pres.—B. A. Miller 


% Indicates Advertiser. 


MOLDING AND CASTING MATERIAL MANUFACTURERS 


Gen. Mgr.—J. E. David 
Research Dir.—P. A. Bury 
Dir. of Sales—P. E. Fina 


Midwestern Color Werks, Minneapolis, 
Minn. (C) 

Sales Mgr.—W. B. Resnick 

Pur. Agt.—R. Reznick 


Minnesota Mining & Mfg. Co., St. Paul, 
Minn. (C) 

Chairman of the Board—W. L. McKnight 

Chairman of the Executive Committee—A. G. 
Bush 

Pres.—H. P. Buetow 

Secy.—J. L. Connolly 

Treas.—C. M. Kirg 


NEW JERSEY 


Alpha Chemical Plastics Corp., Newark, 
N. J. (M) 

Pres. & Pur. Agt.—C. E. Harkrader 

Vice Pres. & Sales Mgr.—C. W. Martin, Jr. 

Secy. & Treas.—M. G. Harkrader 


*Davis, Joseph, Plastics Co., Arlington, 
N. J. (M) 

Pres.—J. Davis 

Vice Pres.—A, Davis 

Treas.—M. Davis 

Sales Mgr.—L. Steinhardt 


Elastomer Chemical Corp., Newark, N. J. 
(C, M) 

Pres.—E. H. Schwencke 

Vice Pres., Treas. & Sales Mgr.—H. E. Allen 

Secy.—M. D. Mermin 

Pur. Agt.—M. S. Orth 


*Garfield Mfg. Co., Garfield, N. J. (M) 
Pres.—B. H. Howell 

Exec. Vice Pres.—L. R. Egg 

Vice Pres. & Gen. Mgr.—G. H. Howell 

Vice Pres. of Sales—J. N. Campbell 

Secy.—B. M. Arts 

Pur. Agt.—W. J. Stagg 


*Gering Products, Inc., Kenilworth, N. J. 
(M) 

Pres. & Treas.—L. Gering 

Vice Pres. & Secy.—H. Gering 

Sales Mgr.—T. I. O’Connor 

Pur. Agt.—S. Malik 


*Kellogg, M. W. Co., The, Jersey City, 
N. J. (M) 

Pres.—W. L. Smith 

Vice Pres. & Gen. Mgr.—B. Archambault 

Secy.—E. L. Gidley 

Treas.—D. W. Olsen 

Mgr. of Chemical Mfg. Div.—L. C. Rubin 

Mgr. of Plastic Sales—W. J. Merck 

Pur. Agt.—T. B. Rees 


Myler Plastics Corp., Jersey City, N. J. 
(C, M) 
Pres. & Sales Mgr.—I. Clayman 


Nopco Chemical Co., Harrison, N. J. (C) 
Pres.—T. A. Printon 

Vice Pres.—G. D. Davis 

Vice Pres. Sales—W. B. Morehouse, G. G. Stier 
Secy.—A. A. Vetter 

Treas.—R. Wechsler 

Dir. of Pur.—F. L. Jones 


Plastic Glass Corp., Newark, N. J. (C) 
Pres. & Sales Mer.—L. Wagner 

Vice Pres. & Pur. Agt.—G. A. De Marco 
Secy. & Treas.-A. C, De Marco 


Reilly Tar & Chemical Corp., Newark, 
N. J. (M) 


Pres.—C. B. Edwards 


Vice Pres. & Treas.—P. C. Reilly 
Secy.—R. J. Wechsler 

Sales Mgr.—J. H. Barnett 

Pur. Agt.—S. C. Boyle 


United States Plastic Products Corp., 
Metuchen, N. J. (C, M) 

Pres.—S. Brass 

Treas.—G. C 

Sales Mgr.—F. E. Porter 

Pur. Agt.—J. J. Alesnick 


Richman 


NEW YORK 


*xAcryvin Corp. of America, Brooklyn, 
N. Y. (C, M) 

Pres.—Dr. C. L. 

Secy. & Treas.—N. S. Eldridge 

Sales Magr.—J. Silberman 

Plant Mer. & Pur. Agt.—L 


Shapiro 


Schweitzer 


*xAmerican Cyanamid Co., Plastics & 
Resins Div., New York, N. Y 

Pres.—K. C. Towe 

Secy.—R. S. Kyle 

Treas.—G. C. Walker 

Sales Mgr. of Plastics & Resins Div.—C. J 
Romieux 


Pur. Agt.—H. K. La Rowe 


American Lucoflex, Inc., New York, N. Y. 
(M) 

Pres.—R. Ingouf 

Vice Pres. & Sales Mer.—M. J. Pageric 


*American Molding Power & Chemical 
Corp., Brooklyn, N. Y. (M) 

Pres.—G. F. Bamberger 

Vice Pres.—-W. E. Hirtz, A. L. 
Goldmark, M. T. Staszak 

Secy. & Treas.—W. E. Hirtz 

Sales Mgr. of Molding Powder Div.—H. H. 
Goldmark 

Sales Mgr. of Elastomeric Div.—A. I 


Metzger, H. H. 


Metzger 


*Bakelite Co., Div. Union Carbide & Car- 
bon Corp., New York, N. Y. (C, M) 


Pres.—G. C. Miller 

Vice Pres. Chg. Sales—C. W. Blount 

Secy.—O. F. Holmgren 

Treas.—J. F. Shanklin 

Vice Pres. Charge of Advertising & Public Rela- 
tions—A. Brown 

Vice Pres. & Gen. Sales Mgr.—H. K. Intemann 

Asst. Gen. Sales Mar.—J. D. Benedito, C. A. 
Norris, Jr. 

Consumer Products Dept.—A. F. Sward, Mer 

Consumer Film & Sheeting Div.—J. B. Knowles, 
Mgr.; J. W. McLaughlin, Asst. Mgr. 

Calendering Materials Div.—C. D. Schuman, 
Mgr.; P. G. Magnusson, Asst. to Mar. 

Industrial Products Dept.—Howard Smith, Mer. 

Surface Coatings Div.—C. W. Patton, Mgr.; 
G. A. Wells, Asst. Mgr.; R. A. Calsibet, Asst. 
to Mar. 

Sheet & Foil Div.—-T. W. Sharp, Mer.; O. J 
Johnson, Asst. to Maer. 

Halowax Pdts. Div.—M. E. Delaney, Mar 

Bonding Materials Dept.—J. L. Redgers, Mar 

Bonding Materials Div.—R. A. Richards, Mer 
R. D. Noyes, Asst. Mar. 

Laminating Materials Div.—H K 
Mer.; A. G. Butler, Asst. Mgr 

Molding & Extrusion Materials Dept.—J. E 
Brister, Mgr 

Molding & Extrusion Materials Div.—D \ 
Munns, Mgr.; D. N. Phillips, Asst. Mar.; 
P. J. Rizzo, Asst. to Mgr 

Extrusion Materials Div.—A. E 


Phinney, 


Maibauer, Mar. 


*Bamberger, A., Corp., Brooklyn, N. Y. 
(M) 

Pres.—G. F. Bamberger 

Vice Pres.—W. E. Hirtz, A. L. Metzger, H. H. 
Goldmark, M. T. Staszak 

Secy. & Treas.—W. E. Hirtz 





MOLDING AND CASTING MATERIAL MANUFACTURERS 


Sales Mgr. of Molding Powder Div.—H. H. 
Goldmark 

Sales Mgr. of Elastomeric Div.—A. L. Metzger 

Bamberger, Claude P., Inc., Brooklyn, 

N. Y. (M) 


Bamberger, Claude Molding Compounds 
Corp., Brooklyn, N. Y. (M) 


*Barrett Div., Allied Chemical & Dye 
Corp., New York, N. Y. (C, M) 


Blum, Paul Co., Buffalo, N. Y. (C, M) 


Sales Mer.—B. Blum 


*Borden Co., The, Chemical Div., New 
York, N. Y. (C, M 

Pres.—W. F. Leicester 

Sales Mgr A. R. Marusi 


Boruski, Ernest F., Jr., New York, N. Y. 
( 


*Catalin Corp. of America, New York, 
N. Y. (M 

Pres.—H. Krehbiel 

Exec. Vice Pres.—L. Beek 

Vice Pres. of Sales—E. Bastian 

Vice Pres. of Prod.—K. Briggs 

Vice Pres. of Eng.—W. Miller 

Secy. & Treas.—F. Martin 

Sales Mgr. of Eastern Dist.—V. Moss 

Pur. Agt.—M. Rasmussen 


*Celanese Corp. of America, New York, 
Y. (C, M) 


Pres.—H. A. Blancke 
Gen. Mgr. of Plastics Div.—Dr. L. Eckler 
Sales Mer. of Plastics Div.—E. W. Ward. 


*Chemore Corp., New York, N. Y. (M) 


*Ciba Co., Inc., New York, N. Y. (C) 
Pres.—Dr. H. Marshall 

Vice Pres.—K. Horner 

Secy. & Treas.—H. Law, Jr. 

Sales Mgr.—J. Charlton 

Pur. Agt.—H. Hilton 


Colasta Co., Inc., Hoosick Falls, N. Y. 
(M) 

Pres.—E. W. Llewellyn 

Vice Pres.—E. J. Bateholts (Inactive) 

Treas. & Comptroller—J. M. Halliday 

Secy.—J. A. Brady 


*Cordo Molding Products, Inc., New 
York, N. Y. (M) 

Pres.—H. C. Tate 

Vice Pres.—L. Wittman 

Secy. & Treas.—J. K. Holbrook 


*Durez Plastics & Chemicals, Inc., N. 
Tonawanda, N. Y. (C, M) 

Pres.—H. M. Dent 

Vice Pres., Secy. & Treas.—J. F. Snyder 

Vice Pres. of Molding Compound Sales—A. W. 
Hanmer, Jr. 

Vice Pres. of Industrial Resins Sales—R. E. Dodd 

Pur. Agt.—C. Selover 


Federal Chemicals Corp., Brooklyn, N. Y. 
(C) 

Franklin Jeffrey Corp., Brooklyn, N. Y. 
(M) 

Pres.—J. S. Brody 

*Hooker Electrochemical Co., Niagara 
Falls, N. Y. (C) 


Pres.—R. L. Murray 
Exec. Vice Pres.—B. Klaussen 


% Indicates Advertiser. 


Vice Pres. & Gen. Sales Mgr.—R. E. Wilkin 
Vice Pres. of Industrial Relations—F. W. Dennis 
Vice Pres.—R. W. Hooker, J. H. Babcock 

Secy. & Gen. Counsel—A. Wilcox II 

Treas.—D. A. Riordan 

Pur. Agt.—P. N. Maclaren 

Dir. of Resins & Developments—J. H. Bruun 


Houghton Labs., Inc., Olean, N. Y. (C) 
Pres.—R. M. Houghton 
Sales Mgr.—J. M. Jewell 
Pur. Agt.—T. H. Quinn 


*Interchemical Corp., New York, N. Y. 
(C, M) 

Pres.—H. B. Woodman 

Vice Pres.—B. Ault, J. Beckett 

Secy.—F. A. E. Spitzer 

Treas.—C. Brown 

Pur. Agt.—T. 1. Sauage 


Kwik-Mold Plastic Corp., New York, N. Y. 
(M) 

Pres., Sales Mgr. & Pur. Agt.—J. Pearlman 

Vice Pres. & Secy.—S. Salwen 

lreas.—M. Salwen 


*Marblette Corp., The, L. I. C., N. Y. (C) 
Pres. & Gen. Mgr.—S. Glickstein 

Secy.—E. Klimpl 

Treas.—H. C, Kranzer 

Sales Mgr. & Asst. Gen. Mgr.—R. A. Grayson 


*Muehlstein, H., & Co., Inc., New York, 
N. Y. (M) 

Pres.—H. Muehlstein 

Vice Pres. of Plastics Div.—A. Chester 

Onyx Oils & Resins, Inc., New York, 
N. Y. (M) 

Pres.—G. A. Wharry 

Vice Pres.—E. Kleinman 

Secy., Treas. & Sales Mgr.—J. Kleinman 

Pur. Agt.—H. J. Jackson 


Parsons & Whittemore, Inc., New York, 
1. ¥. (M) 


Peerless Chemical Corp., New York, N. Y. 
(M) 
Pres.—I. Hinerfeld 


Pioneer Scientific Corp., Great Neck, 
N. Y. (C) 

Pres.—G. R. Hinman 

Vice Pres. & Secy.—H. L. Delatour, Jr. 

Vice Pres. & Treas.—H. W. Seiter 

Pur. Agt.—E. D. Hatch 


*Plaskon, Barrett Div., Allied Chemical 
& Dye Corp., New York, N. Y. (M) 

Dir. of Sales—C. Ellis, Jr. 

Gen. Mgr.—S. Gurley, Jr. 

Mgr. of Molding Compounds Sales—H. W. 
DeVore 

Mgr. of Industrial Resins Sales—E. A. Johnson 

Mgr. of Coating Resins Sales—D. Delaney 

Pur. Agt.—C. B. Matt 


Plastic Materials, Inc., Westbury, N. Y. 
(M) 

Pres. & Pur. Agt.—H. Preiss 

Vice Pres. & Sales Mgr.—G. A. Gould 

*Reichhold Chemicals, Inc., White 
Plains, N. Y. (C) 

Pres.—C. J. O’Connor 

Vice Pres.—T. K. Haven 

Secy.—A. G. Goetz 

Treas.—F. Grosius 

Sales Mgr.—P. L. Swisher 

Pur, Agt.—G. C. Sweet 


Schwartz Chemical Co., Inc., New York, 
N. Y. (C) 


Sad Complete addresses of companies listed appear on pp. 929-950 


Pres.—A. A. Schwartz 
Vice Pres.—F. Schwartz 


Shell Chemical Corp., New York, N. y 
(C) 

Pres.—R. C. McCurdy 

Vice Pres. of Marketing—L. V. Steck 

Secy.—G. E. Brewer 

Treas.—A. G. Schei 

Sales Mgr. of Eastern Div.—G. W. Huldrum, Jr 

Pur. Agt.—W. H. Bratches 


*Waljohn Plastics, Inc., Brooklyn, N, ) 
(M) 

Pres. & Pur. Agt.—W. Bell 

Vice Pres.—R. Bell 

Secy. & Treas.—J. Novelo 

Asst. Sales Mgr.—M. Herschtal 

Chief Chemist—E. Schlang 

Prod. Mgr.—A. Bates 

Mgr. of Injection Dept.—W. Kaufman 


* Westchester Plastics, Inc., Mamaroneck 
N. Y. (M) 

Pres. & Treas.—F. Kobak 

Vice Pres. & Sales Mgr.—J. F. Jehle 

Secy. & Pur. Agt.—R. Kobak 


OHIO 


*American Anode Inc., Div. B. F. Good- 
rich Co., Akron, Ohio (C) 

Pres.—Dr. R. V. Yohe 

Treas.—R. R. Jennings 

Sales Mgr.—D. L. Allen 

Pur. Agt.—O. R. Clark 

Chief Engr.—E. A. Yount 


Booty Resineers, Inc., Newark, Ohio (C 
Pres.—R. C. Booty 


Clopay Corp., Cincinnati, Ohio (M) 

Pres.—S. J. Johnson, Sr. 

Vice Pres.-F. A. Miller, I. M. Krohn, Jr., 
J. S. Stark, S. Harrington, Jr. 

Vice Pres. in Chg. of Sales—I. M. Krohn 

Secy. & Sales Mgr.—J. A. Jackson 

Treas.—A. F. Imfeld 

Pur. Agt.—H. P. Trounstine 


*Goodrich, B. F. Chemical Co., Cleve- 
land, Ohio (C, M) 

Pres.—J. R. Hoover 

Vice Pres. of Prod.—W. I. Burt 

Vice Pres. of Sales—J. C. Richards, Jr. 

Treas.—H. E. Foster 

Sales Mgr. of Plastics Materials—G. A. Fowles 

Pur. Agt.—H. L. Coulter, H. C. Katzenmayer 


Mid-America Plastics, Inc., Cleveland, 
Ohio (M) 

Pres. & Treas.—E. P. Moslo 

Vice Pres.—H. W. Green 

Secy.—W. S. Falsgraf 

Sales Mgr. & Pur, Agt.—R. C. Gilman 


Perrysburg Laboratories, Inc., Perrys- 
burg, Ohio (M) 

Pres.—R. Perkins, Jr. 

Vice Pres.—A. M. Howald 

Secy.—B. R. Baker II 

Treas. & Sales Mgr.—G. Rheinfrank, Jr. 

Pur. Agt.—K. E. Austin 


United States Stoneware Co., Akron, 
Ohio (C, M) 

Pres.—J. M. W. Chamberlain 

Vice Pres. & Sales Mgr.—H. Farkas 

Secy.—A. H. Scott 

Pur. Agt.—R. Richmond 


Western Coating Co., Elyria, Ohio (C) 
Pves., Treas., Sales Mgr., & Pur. Agt.—A. Aaron 
Secy.—J. S. Aaron 
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PENNSYLVANIA 


«Firestone Plastics Co., Pottstown, Pa. 


S. Firestone 


E. H. French 


*Koppers Co., Inc., Pittsburgh, Pa. (M) 
veral B. Somervell 
e Pres.—W. F. Munnikhuysen 
S. Ruffin, Jr. 
C. Shuck 
C. Bausman, Jr. 
P. D. Shollar 


*Pittsburgh Plate Glass Co., Pittsburgh, 
( 


Polymer Corp. of Pa., Reading, Pa. (M) 


*Rohm & Haas Co., Phila., Pa. (M) 
Mer. of Plastics Dept.—D. A. Rothrock 
P. J. Clarke 


*Rohm & Haas Co., The Resinous Prod- 
ucts Div., Phila.., Pa. (Cc. j 
Mgr.—H. C. Cheetham 
\gt.—P. J. Clarke 
pment Mgr.—F. J. Myers 


Thermaflow Chemical Corp., Tunkhan- 
ck, Pa. (M 
J. L. Harvey 
Pre & Treas.—R. F. Doyne 
G. B, Rought 


*Watson-Standard Co., Pittsburgh, Pa. 
C.M 


MOLDING AND CASTING MATERIAL MANUFACTURERS 


Pres.—J. D. Watson 

Vice Pres.—I. R. Messer 

Vice Pres, & Secy.—H. K. Watson II 
Treas.—J. A.’ Wieland 

Tech. Sales—W. J. Kaufman 

Pur. Agt.—L. T. Benaman 


TENNESSEE 


*xEastman Chemical 
Kingsport, Tenn. (M) 


Products, Inc., 


Sales Rep. for Tennessee Eastman Co., Div. of 
Eastman Kodak Co. 

Pres.—J. C. White 

First Vice Pres.—W. S. Vaughn 

Vice Pres.—S. E. Palmer, H. L. Ford, R. L. 
Churchill, A. M. Tenney 

Sales Mgr. of Plastics—D. C. Williams 

Sales Mgr. of Chemicals—J. E. Magoffin 

Sales Mgr. of Textiles—C. P. Bertland 


WISCONSIN 


Heresite & Chemical Co., Manitowoc, 
Wis. (M) 

Pres.—C. H. Hempel 

Vice Pres.—I. L. Place 

Secy.—A. F. Rankin 

rreas.—W. F. Schnorr 

Sales Mgr.—D. J. MacGillis 

Pur. Agt.—H. Wernecke 


*Plastics Engineering Co., Sheboygan, 
W 1S. { M 


Pres.—R. C. Brotz 
Vice Pres. & Sales Mgr.—R. T. Brotz 


Secy. & Treas.—F. M. Brotz 
Pur. Agt.—W. F. Selsmeyer 


ENGLAND 


B. X. Plastics, Ltd., London, England 


(M) 
British Geon Ltd., London, England (M) 


British Resin Products Ltd., London, 
England (C, M) 

Managing Dir.—H. H. Woolveridge 

Sales Dir.—P. A, Delafield 

Secy.—D. H. Smith 

Sales Mer. of Export—H. E. Mabey 


Erinoid Ltd., Gloucestershire, England 
(M) 


*Imperial Chemical Industries, Ltd., 
Plastics Div., Hertfordshire, England 
M 

Sales Rep. in the U. S., J. B. Henriques Inc., 
New York, N. Y. 

Chairman—J. C. Swallow 

Joint Managing Dirs.—A. Caress, J. S. Gourlay, 
J. E. Sisson 

Secy.—S. P. Thompson 

Sales Dir.—J. V. Crossley 


Styrene Products Ltd., London, England 
(M) 

Chairman—G. H. Owtram 

Managing Dir.—P. (¢ 

Secy.—H. L. Morris 

Asst. Secy. & Pur. Agt.—C. M. Lloyd 


. Chaumeton 


CONVERTERS AND PROCESSORS 


The following personnel and equipment directories are designed to be as 
complete as possible on the basis of available information submitted by the 
companies themselves. Listings are alphabetical and geographical, by state. 








CUSTOM MOLDERS AND EXTRUDERS 


C—Compression; E—Extrusion ; I—Injection; T—Transfer ; CM—Cold Molding 








ARIZONA 


Royal Mfg. Co., Inc., Prescott, Ariz. (E, 
| 


Extrusion machines: 1—-2%”; 1—3%” 
Injection machines: 2 to 8 oz. 

Pres. & Sales Mgr.—C. C. Coates 
ice Pres.—J. Jackson 

Secy.—R. G. Pritchard 

lreas.—H. Brock 

Pur, Agt.—C. Bagby 


CALIFORNIA 
sities Plastic Co., Los Angeles, Calif. 
(i) 


Injection machines: 7—4 to 16 oz. 
Owner—R. B. Gutsch 
Gen. Supt.—E. B. Gabelhouse 
Chief Engr.—J. B. Potoczky 
~~ * Operates own tool room. 

& Indicates Advertiser. 


°All Power Manufacturing Co., Monte- 
bello, Calif. (1) 

Injection machines: 1—12 oz.; 1-16 oz.; 1—22 
oz. 

Pres.—P. F. Danielson 

Vice Pres. & Sales Mgr.—A: M. Merrifield 

Secy. & Treas.—M. Danielson 

Pur. Agt.—W. J. Hampton 


*Alladin Plastics, Inc., Los Angeles, 
Calif. (1) 

Injection machines: 8—12 oz. 

Pres.—S. Avedon 

Vice Pres., Treas. & Sales Mgr.—H. R. Avedon 

Secy.—F. Moorhouse 

Purk. Agt.—L. Avedon 


Allied Fiber Glass Inc., Los Angeles, 
Calif. (CM) 
Personnel: see p. 910 


Allied Plastics Co., Los Angeles, Calif. 
aT) 


Compression presses: 1 


Injection machines: 9 
Pres.—D. C. Hirsh 
Vice Pres.—H. G. Long 
Sales Mger.—M. Treiman 
Pur. Agt.—J. Dunn 


"American Extruded Products, Los An- 
geles, Calif. (E) 

Extrusion machines: 4—2%"; 7—3%"; 1—4%’ 

Pres. & Sales Mgr.—D. Sokol 

Gen. Mgr.—O. C. Stahl 

Secy. & Treas.—D. Groves 

Pur. Agt.—H. Bartlett 


*American Molding Co., San Francisco, 
Calif, (C, E, I, T) 

Compression presses: 25—10 to 360 ton 

Extrusion machines: 2—2%” 

Injection machines: 4—4 to 16 oz. 

Transfer presses: 4—100 to 140 ton 

Gen. Partner—W. D. Love 

Gen. Mgr.—F. L. Kennerley 

Supt.—E. N. Spratling 

Engr.—J. G. Robb 

Sales Mer.—W. D. Love, Jr. 





CUSTOM MOLDERS AND EXTRUDERS 


Art Plastics Mfg. Co., Los Angeles, Calif. 
C, 1) 


Compression presses; 2 


Injection machines: 2 
Pres.—R. R. Conell 

Vice Pres.—H. E. Conell 
Sales Mer.—F. Brown 


Artcraft Piastic Moulders, Ltd., Los An- 
geles, Calif. (1) 
Injection machines: 1 


Gen. Mar. & Partner—O. Emmst 


4 oz.; 1—8 oz.; 1—12 oz. 


Automa’ic Piastics Molding Co., Berkeley, 
Calif. (C, I, 7 
Compression presses 

89 ton; 1—180 ton 
Injection machines: 2—8 oz. 
Transfer presses: 1—150 ton; 1—200 ton 


4-35 ton; 1—60 ton; 2 


Pres.—F. Englehart 
Vice Pres. & Sales Mugr.—A. J. Carlson 


*B & W Molded Plastics, Pasadena, Calif. 
I 


Injection machines: 10—4 to 16 oz 
Pres.—C. W. Worley 

Vice Pres.—D. Banks 

Secy. & Treas.—E. H. Frazer 

Asst. Secy.—G. S. Leach 

Sales Mgr.—C. Greer 

Pur. Agt.—J. White 


*Beemak Plastics, Los Angeles, Calif. (I) 

Injection machines: 2—8 oz.; 1—16 oz. 

Pres.—F. G. Berlin 

Vice Pres.—W. E. McKinley 

°Crest Molded Products, Inc., Arcadia, 
Calif. (C, 7 

Compression presses: 2—40 ton; 6-150 ton; 2 
200 ton; 2—300 ton 

Transfer presses: 2—80 ton; 2—150 ton; 2—200 
ton 

Pres.—C. Martins 

Vice Pres.—S. Civerolo 

Secy., Treas., Sales Mgr. & Pur. Agt.—K. R. 


Mergen 
Eldon Mfg. Co., Los Angeles, Calif. (C, 
I, T) 


Compression presses: 1—30 ton; 1-120 ton; 2 
200 ton; 2—300 ton; 1—750 ton 

Injection machines: 1—2 oz.; 12—8 oz.; 1-12 
oz.; 1-16 oz. 

Transfer presses: 10—100 ton; 5—200 ton 

Pres.—R. Silverstein 

Vice Pres.—W. Burroughs 

Sales Mgr.—R. C. Hall 

Pur. Agt.—J. Taylor 


°Extruders, Inc., Hawthorne, Calif. (E) 
Extrusion machines: 9—1%”" to 4%” 
Pres.-Wm. S. Towne 

Vice Pres. & Gen. Mgr.—W. B. Sander 
Secy. & Asst. Gen. Mgr.—J. A. Croft 

Pur. Agt.—E. L. Frederiksen 


Flek Corp., Los Angeles, Calif. (C, E, 1) 

Compression presses: 1-30 ton; 1—59 ton; 1— 
300 ton 

Extrusion machines: 1—144” 

Injection machines: 1—4 oz.; 1—6 oz. 

Gen. Mgr.—J. W. Dedapper 

Sales Mger.—C. Booth 


*Fullerton Mfg. Co., Fullerton, Calif. (E) 


Extrusion machines: 1-344” 


Pres.— R. B. Stringfield 

Factory Mgr. & Chemist—J. Butler 
Secy. & Sales Mgr.—L. D. Snow 
Pur. Agt.—J. Butler 


Gaylord Plastics, Los Angeles, Calif. (C, 
T) 


* Operates own toot room. 
W Indicates Advertiser. 
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Compression presses: 1—10 ton; 1—50 ton; 1 
70 ton 

Transfer presses: 1—3 ton; 1—7 ton; 1—14 ton 

Sales—G. W. Main 

Prod.—H. P. Grimberg 


°Gem Plastics Co., Culver City, Calif. (I) 
Injection machines: 2—8 oz.; 2—12 oz. 


Partners—R. Vaccarello, S. Vaccarello 


Gibbs Mfg., Berkeley, Calif. (C, 1) 
Compression presses: 10—20 to 300 ton 
Injection machines: 1—4 oz.; 1—12 oz. 


Owners—J. & H. Gibbs 


Golden Bear Mfg. Co., Los Angeles, 
Calif. (E) 


*Hughes Development, Belmont, Calif. 
(C) 


Compression presses: 1-15 ton; 1—18 ton 


*Hydropack, Los Angeles, Calif. (C, T) 
Compression presses: 40—10 to 500 ton 
Transfer presses: 3—50 to 500 ton 

Pres. & Pur. Agt.—C. Pool 

Treas.—B. Lowery 

Sales Mgr.—E. D. Pool 


*Ideal Tool & Plastic Mfg. Co., San 
Diego, Calif. (I) 

Injection machines: 1—4 oz.; 1—8 oz.; 1—16 oz. 

Pres. & Sales Mgr.—M. Lacko 

Vice Pres. & Pur Agt.—P. Radosevich 

Secy. & Treas.—E. Lacko 


K-Plastix, San Francisco, Calif. (E) 


Extrusion machines: 1—2” 


Owner—F. T. Kebely 
Secy.—E. Kebely 


*Kennedy, R. J. Co., San Francisco, Calif. 
(C) 
Compression presses: 1—20 ton 


Personnel: see p. 920 


*Kraloy Plastic Pipe Co., Los Angeles, 
Calif. (E) 

Pres.—R. C. Raab 

Vice Pres.—R. S. Howard 

Secy. & Treas.—R. Bergen 

Sales Mgr.—C. Fuller 

Pur. Agt.—V. Watson 


*Los Angeles Molded Products Co., No. 
Hollywood, Calif. (1) 

Injection machines: 3—8 oz.; 1—12 oz. 

Pres., Sales Mgr. & Pur. Agt.—G. Welborn 

Vice Pres.—F. Brown 

Secy.—B. Stone 

Treas.—M. Behling 

*McDonald Plastics Inc., Lynwood, 
Calif. (C, T) 

Compression presses: 6—50 to 250 ton 

Transfer presses: 7—50 to 250 ton 

Pres.—L. Reisor 

Vice Pres. & Sales Mgr.—D. McDonald 

Secy. & Treas.—B. McDonald 


*Mercury Plastics Inc., Santa Monica, 
Calif. (C, 1) 

Compression presses: 1—150 ton 

Injection machines: 1—8 oz.; 1—12 oz. 

Pres. & Pur. Agt.—W. S. Rhodes 

Vice Pres.—R. Bowles 

Secy.—H. V. Babbitt 

Sales Mgr.—R. Dodge 


Miller Brothers Co., Venice, Calif. (C) 

Compression presses: 2~—75 ton; 6—100 ton; 
8—150 ton; 1—300 ton 

Partners—C. E. Miller; S. K. Miller; H. E. 
Miller; G. Miller 


*Modern Plastic Co., Los Angeles, Calis 
(1) . 

Injection machines: 5—4 to 12 oz. 

Pres.—G. W. Van Vorst 

Vice Pres.—K. F. Carraher 

Secy. & Sales Mgr.—M. W. Plum 

Treas.—R. G. Van Vorst 

Pur. Agt.—E. S. Wilson 


Monrovia Plastic Co., Inc., Monrovia 
Calif. (I) 

Injection machines: 1—4 

Pres.—R. Swanson 

Vice Pres.—A. Melickian 

Secy. & Treas.—W. R. Swanson 


Mutual Plastic Mold Co., South Gat 
Calif. (1) 

Injection machines: 2—8 oz.; 1—12 oz 
oz. 

Partners—H. H. Lathrum, E. J. Walsh 

Sales Mar.—W. F. Halliburton 


New Plastic Corp., Los Angeles, Calif 
(I) 

Injection machines: 2-16 oz.; 1—20 oz 

Pres.—J. A. Carmien 

Vice Pres., Treas. & Ass’t. Secy.—W. C. Fortier 

Secy.—R. B. Murchison 

Sales Mgr.—J. W. Schmidt, R. M. Entrekin 

Pur. Agt.—V. M. Tennyson 


°Olympic Plastics Co., Inc., Los Angeles 
Calif. (C, 1, T) 

Compression presses: 12—50 to 300 ton 

Injection machines: 7—2 to 16 oz. 

Transfer presses: 4—50 to 250 ton 

Pres.—D. Rome 

Vice Pres. & Sales Mgr.—D. C. Siteman 

Secy. & Treas.—P. Escoe 

Chief Engr.—W. Lundberg 


Pasadena Plastics, Inc., Pasadena, Calif 
(1) 
Injection machines: 1—12 oz. 
Pres.—E. A. Freehoff 
Vice Pres. & Prod. Mgr.—R. I. Rice 
Vice Pres., Sales, Mgr. & Pur. Agt.—D. R. Drake 
Secy. & Treas.—M. Rice 
*Pearce’s Plastic Models, Hollywood, 
Calif. (1) 
2 


Injection machines: 1—2 
Pres.—W. W. Pearce 


*Peat Mfg. Corp., Downey, Calif. (/ 
Injection machines: 2—8 oz.; 2—12 oz. 
Pres.—R. L. Peat 

Vice Pres.—G. D. Reynolds 

Secy. & Treas.—J. L. McDonald 

Pur. Agt.—C. O. Menig 


°Peerless Plastics, Culver City, Calif. (C, 


Compression presses: 2—50 ton; 1—100 ton; 
1—150 ton; 2—200 ton; 1—500 ton 

Injection machines: 4—% oz.; 4—8 oz.; 
1—12 oz.; 1-16 oz.; 1—48 oz. 

Transfer presses: 2—50 ton; 1—200 ton 

Pres.—A. Sugarman 

Vice Pres.—L. A. Loewenthal 

Plant Mgr.—J. Kennedy 

Sales Mgr.—G. Nichols 

Pur. Agt.—M. Leinow 


°Plas-Tex Corp., The, Los Angeles, Calif. 
(1) 


Injection machines: 1—4 oz.; 1—6 oz.; 5—8 oz.; 
1—9 oz.; 1-12 oz.; 2—16 oz.; 1—22 oz; 


1—24 oz.; 1—90 oz.; 1—200 oz. 
Pres.—S. B. Appleby 
Vice Pres.—J. M. Jayne 
Secy.—J. S. Appheby 
Treas.—F. M. Segreti 
Sales Mgr.—H. D. Wolfe 
Pur. Agt.—G. K> Arvedson 


Letters indicate type of molding. (See p. 889) 
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Age Co., San Fernando, Calif. 


i 


100 ton 


presses 
esses: 2—100 
\. Kramer 

R. M 

C. H 
,. S. Kramer 


Sebring 


Fortin 


stics by Chapman, Berkeley, Calif. 
presses: 2 


Agt.—H. B. Chapman, |r 


eas.—P. Chapman 
D. Buschman 
N. Leveskis 


Plastics Eng. Co.. Redwood City, Calif, 
| 

presses: 1—50 ton 

hines: 1—1% o7 


B. Gemmell 


Plastics, Inc., Pasadena, Calif. (J) 
whines: 1—8 oz 1—9 oz 
S. Dake, Jr 
B. B. Lotz 


Cc. L. Moore 
Plastipipe Inc., Los Angeles, Calif. (E 


iines: { 


E. I Kotkin 
Pres. & Sales Mer.—H. H 
\ct.—C. Chaffee 


Wenk 


Poly-Fiber, Inc., Los Angeles, Calif. (C, 


CM 
presse 12 
C. M. Heintz, Sr: 
Pres.—H. Kveen 
& Treas.—R. Heintz 
G. W. Craig 


Randazzo Plastic Co., Los Angeles, 


Calif 
nachines: 1-4 oz.; 3~—8 oz.; 1-12 oz 
M. G. Randazzo, M. G. Randazzo, 
G. Rizzo 
it Supt.—A. G. Hartman 
Reinhold Engineering & Plastics Co., 
Norwalk, Calif. (C, I, T) 
{ wession & Transfer presses: 3—50 ton; 
8—80 ton; 4-150 ton; 2—200 ton; 3—300 
2—400 ton; 2—600 ton 
ction machines: 3—4 oz 
I J. P. Gruettner 
Vice Pres., Treas. & Pur. Agt.—H. J. Harris 
Se J. K. Whipple 


Sales Mgr.—J. Williamson 

Reinhold-Geiger Plastics, Inc., Los An- 
ge les, Calif (C, I, T) 

Compression presses: 23—100 ton; 7—200 ton; 
3—300 ton; 1—1500 ton; 1—4000 ton 


Injection machines: 2—1 oz.; 2—3 oz 


Transter presses: 8—100 ton 
Pres.—L. Reinhold 

Vice Pres.—H. Geiger 

Secy. & Treas.—A. Curtis 
Prod. Mgr.—E. A. Wanczuk 


Remler Co., Ltd., San Francisco, Calif. 
C, ff, T) 


Compression presses: 14—21 to 350 ton 
8 oz.; 1—16 oz. 
55 to 280 ton 


Injection machines: 1 
rransfer presses: 10 
Pres.—R. C. Gray 
Vice Pres. Mfg.—A. R. Ogilvie 

Vice Pres. Eng.—H. A. Greene, Jr. 

Vice Pres., Secy. & Treas.—G. D. Ormand 
Tech. Pdts, Mgr.—Cmdr. L. B. Tollaksen 
Sales Mgr. Pdts.-H. N. Eierman 

Pur. Agt.—S. E. Mohr. 

~ * Operates own tool room. 

% Indicates Advertiser. 





Roger Mfg. Co., Oakland, Calif. (C, 1) 


Compression presses: 1—25 ton; 1—40 ton; 
1—75 ton 
Injection machines: 1—4 oz.; 1—16 oz. 


°Shamban, W. S. & Co., Culver City, 
Calif. (C, E, I, T) 
Pres. & Sales Mgr.—W 
Vice Pres.—H. A. Traub, F 
Secy.—T. Sutter 
Treas.—J. Brandt 
Pur. Agt.—I. (¢ 


Shamban 
R. Chaffin 


Howard 


*°Sierra Electric & Mfg. Co., Los An- 
geles, Calif. (C, I, T, GM) 

Compression presses: 46—100 to 750 ton 

2 to 12 oz 


50 to 500 ton 


Injection machines: 4 


Transfer presses: 28 


Pres.—L. T. Bordner 
Vice Pres.—]. C. Prior 
Secy.—R. R. Turner 
Treas.—C. G. Demetriou 
Sales Mgr.—F. W. Walters 
Pur. Agt.—E. C. Bordner 
Plant Mgr.—R. L. Lewis 
Souh Gate Tool Engineering, Inc., 


South Gate, Calif 
Injection machines: 2—8 oz 


Pres., Sales Mer. & Pur. Agt.—M. Dellmann 


Vice Pres.—G. Morgan 
Secy.—R. Morgan 
Treas.—1I. Dellmann 


Southern California Plastic Co., Glendale, 
Calif. (1) 


Injection machines 2-10 


1—1% oz.; 2—4 oz.; 


oz.; 2—12 oz 


Pres.—S. J. Gray 

Vice Pres.—H. F. Moffatt 

Secy. & Treas.—E. L. Kennedy 
Pur. Agt.—C. C. Young 

Plant Supt.—G. G. Riach 


°Westland Plastics, Inc., Los Angeles, 
Calif. (1) 


Injection machines: 5 
Pres.—F 
Vice Pres.—R. 
Secy. & Treas.—J 
Sales Mgr.—B. L. 
Pur. Agt.—G. Forsman 


9 oz. 
Forsman 

Forsman 
Forsman 
Murman 


° Wilcox Plastics, Inc., Montebello, Calif. 
Cs, tee 

Compression presses: 27—up to 300 ton 

Injection machines: 3—up to 9 oz. 

Transfer presses: 8—150 ton 

Pres. & Gen. Mar.—F. Wilcox 

Gen. Supt.—E. Huling 

Prod. Mgr.—E. D. Bonewitz 


Williams Mfg. Co., Inc., Anaheim, Calif. 
(I) 

Injection machines: 1 

Pres., Sales Mer. & Pur. Agt. 

Vice Pres.—K. Williams 

Secy.—R. Williams 


8 oz. 
R. Baker 


Windman Brothers, Los Angeles, Calif. 
(C, I) 

Compression presses: 17 

Injection machines: 2—2 oz.; 1 

Treas.—I. Windman 

Sales Mgr.—M. Windman 

Pur. Agt.—O. Windman 


COLORADO 


Chaney Plastic Molding Co., 
Col. (I) 

Injection machines: 1 

Pres.—J. E. Chaney 


75 to 400 ton 
4 oz.; 6—8 oz 


2 oz.; 2—6 oz.; 1—12 oz. 


*Denver Plastics, Inc., Golden, Col. (I) 
Injection machines: 1—1 oz.; 1—6 oz. 
Pres.—R. L. Millard 


Denver, 


Complete addresses of companies listed appear on pp. 929-950 


CUSTOM MOLDERS AND EXTRUDERS 


Vice Pres. & Sales Mgr.—S. A. 
Vice Pres.—P. E. 
Secy.—B. S. Pratt 
Treas. & Pur. Agt.—R. F. 


Harper 
Troute 


Burns 


Ingwerson Mfg. Co., Denver, Col. (/ 


Injection machines: 1—4 oz.; 1—7 oz.; 1—9 oz 


Pres. & Sales Mgr.—Y. E. Taplin 
Vice Pres., Treas. & Pur. Agt.—M. B. Hecox 
Secy.—F. F. Struby 


Plasticrafts, Inc., Denver, Col. (1 
Injection machines: 1—2 oz 

Pres. & Pur. Agt.—T. H. Copper 
Vice Pres. & Sales Mgr.—B. B 
Secy.—J. N. Hile 


Butcher 


Reinhardt Plastics Co., Denver, Col, (C, 


50 to 125 ton 
Injection machines: 3—1 to 4 oz 

Pres. & Sales Mgr.—H. R 
Vice Pres.—M. H. Strack 
Secy. & Treas.—B. Reinhardt 
Pur. Agt.—F. H. Schmidt 


Compression presses: 3 


Reinhardt 


Rozers, V. F. Plastic Molding, Denver. 
Col. (C, 1, T) 


Compression presses: 3—18 ton; 1—50 ton 
Injection machines: 1—1 oz 

rransfer presses: 1—50 ton 

Owner—V. F. Rogers 

Seder Piastics Corp., Fort Collins, Col. 
Compression presses: 3—15 ton; 17-20 ton; 


2—50 ton; 1—85 ton; 1—200 tor 
Injection machines: 1—1 oz.;: 1—9 oz 
Transfer presses: 1—90 ton 


Pres. & Sales Mar.—J. G. Seder 


Vice Pres.—J. Sherritt 
Secy H. Greagor 
Treas.—C. F. Wolfer 

Pur. Agt.—J. G. Seder, Jr 


Yorker & Sons, Inc., Denver, Col. (C, 1 


Compression presses: 1—50 ton; 2—120 ton 
Injection machines: 2—2 oz.; 2—8 oz.; 1—12 oz 
Pres., Sales Mgr. & Pur. Agt.—O. B. Yorker 
Vice Pres.—R. W. Nethery 

Secy. & Treas.—N. C. Yorker 


CONNECTICUT 
A. J. & K. Co., Colchester, Conn. (€ 


Compression presses: 2~—75 ton; 2—100 ton 
1—125 ton 

Owner.—Miss E. Ferne Hoffstot 

Atlantic Plastics, Inc., Stamford, Conn. (1) 


Injection machines: 2—4 oz.; 1—8 oz.; 4—12 oz. 


Pres.—W. F. Sanford 

Vice Pres.—J. E. Benoit 

Secy., Treas. & Sales Mgr.—N. S. Waterman 

*° Bridgeport Moulded Products Inc.., 
Fairfield, Conn. (C, I, T) 

Compression presses: 3-15 ton; 31—50 ton; 
8—100 ton; 5—300 ton; 1—314 ton; 1—450 


ton; 7—automatic 

Injection machines: 3—2 oz.; 3—4 oz.; 2—6 oz.; 
6—8 oz.; 1—9 oz.; 5—12 oz.; 2—16 oz.; 1-28 
oz.; 1—32 oz.; 1—48 oz.; 1—60 oz.; 1—-200 
o7. 


Transfer presses: 15—50 ton; 16—150 ton; 2 
200 ton 

Pres. & Sales Mgr.—J. S. Berthold 

Secy.—D. E. Fleming 

Treas.—L. P. Clark, Jr. 

Pur. Agt.—M. A. Tristine 


Bridgeport Plastics & Rubber Co., Bridge- 
port, Conn. (C, I) 

Compression presses: 7~—up to 150 ton 

Injection machines: 1—4 oz.; 1—6 oz. 

Pres. & Pur. Agt.—H. E. Gosselin 



















CUSTOM MOLDERS AND EXTRUDERS 


*Butterfield, T. F., Inc., Naugatuck, 
Conn. (C, I, T) 

Compression presses: 50—75 to 100 ton 

Injection machines: 7—2 to 8 oz. 

Transfer presses: 12—100 ton 

Pres. & Sales Mgr—C. E. Butterfield, II 

Vice Pres.—E. M. Robb 

Secy.—C. E. Butterfield, | 

lreas.—T. F. Butterfield 

Pur. Agt.—J. F. McGroary 


Castle Plastics, Inc., Brookfield, Conn. (C) 


Compression presses: 2—75 ton 


Pres.—R. Teno 
Vice Pres.—C. V. Flynn 
Secy. & Treas.—A. E. Anderson 


Colt’s Mfg. Co., Hartford, Conn. (C, I) 
Compression presses; 300—10 to 300 ton 
Injection machines: 11—1% 

Pres.—B. F. Conner 

Dir. of Sales—A. K. Marsters 

Secy.—D. W. Hayward 

Treas.—R. A. Young 

Sales Mgr.—J. W. Perry 

Pur. Agt.—A. G. Dennler 


*° Connecticut Plastic Products Co., Inc., 
Waterbury, Conn. (/ 


214 


Injection machines: 4 
oz.; 1-12 oz.; 1-16 oz 

Pres.—M. J. Kelly 

Vice Pres.—H. F. Reichenbach 

Secy.—C. Sullivan 

rreas.—M. F. Sullivan 


0Z.; 


Cryton Precision Products, Div. Colum- 
bia Records Inc., Bridgeport, Conn. (C, 


Compression presses: 200—100 ton; 10—150 ton 
Extrusion machines: 2—3'” 
Injection machines: 7—6 oz.; 8 
oz 
Pres.—J. B. Conkling 
Vice Pres. & Gen. Mgr.—J. H. Hunter 
Treas.—W. Wilkins 
Pur. Agt.—C. D. Werwin 


Danielson Mfg. Co., Danielson, Conn. 


Extrusion machines: | 
Injection machines 

Pres.—J. E. Holt 

Vice Pres.—W. McKinlay 

Secy. & Treas.—C. A. Burdick 
Sales Mer.—W. H. Chadbourne 


Derby-Shelton Silver Co., Shelton, Conn. 
(I) 

Injection machines: 2—8 oz 

Pres. & Sales Mer.—R. R. Luben 

Vice Pres.—R. Wannagot 

Secy.—K. O. Conway 


* Extrusion, Inc., Springdale, Conn. (E) 
Extrusion machines: 1—1”"; 4—2” 
Pres., Secy. & Sales Mgr.—J. Granbery 
Treas.—M. M. Armstrong 

Pur. Agt.—J. Battinelli 


Fairfield Plastic Inc., Fairfield, Conn. (I) 
Inject! m machines: 2—4 oz.; 3—9 oz. 

Pres.—K\. J. Cochran 

Secy.—A. Lowe 


Treas.—A. Loeser 


Jessall Plastics, Inc., Kensington, Conn. 
(E) 

Extrusion machines: 2—2”; 5—2%”; 1—3%\%"; 
14%” 

Pres. & Treas.—R. S. Jesionowski 

Vice Pres.—L. Smith 

Secy.—J. C. Jesionowski 
* Operates own tool room. 
% Indicates Advertiser. 


Monaplastics Inc., Georgetown, Conn. (I) 

Injection machines: 1—2 oz.; 1—4 oz.; 1—6 oz.; 
1—8 oz.; 2—12 oz. 

Pres. & Treas.—W. C. Monahan 

Vice Pres.—F. E. Monahan, S. N. Monahan 

Secy.—J. C. Mecozzi, H. E. Sayers 

Sales Mer.—F. E. Monahan 

Pur. Agt.—E. D. McMorrow 


*Oris Mfg. Co., Inc., Thomaston, Conn, 
(C) 


Compression presses: 1—27 ton; 4—78 ton 
Pres., Treas., Sales Mgr. & Pur. Agt.—J, L. Oris 
Vice Pres.—A. C. Oris 

Secy.—M. M. Oris 


°P.M. Industries, Inc., Stamford, Conn. 
(C, I, T) 

Compression presses: 1—30 ton 

Injection machines: 13—1 to 20 oz. 

Transfer presses: 21—50 to 500 ton 

Pres.—M. A. Wick, Jr. 

Vice Pres., Sales—K. J. Walter 

Vice Pres., Mfg.—W. E. Gill 

Secy., Treas. & Sales Mgr.—G. L. Walters 

Pur. Agt.—C. C. Smith 


*°Plastic Molding Corp., Sandy Hook, 
Conn. (C, 1, T) 


Compression presses: 75—20 to 350 ton 
Injection machines: 1—8 oz.; 2—12 oz. 
Transfer presses: 25—20 to 300 ton 
Pres. & Treas.—J. W. Anderson 

Vice Pres.—K. B. Smith 

Secy.—G. M. Stuart 


Pur. Agt.—W. A. Lank 


Plastic Products, Inc., So. Norwalk, Conn. 
(C, I, T) 

Compression presses: 50—20 to 500 ton 

Injection machines: 6—2 to 26 oz 

Transfer presses: up to 500 ton 

Pres.—M. B. Hemming 

Vice Pres.—A. J. Lilliedahl 

Secy. & Ass’t Treas.—R. Issak 

Treas. & Sales Mgr.—E. Hemming 


*°Plax Corp., W. Hartford, Conn. (E, 


Extrusion machines: up to 4%4” 
Injection machines: up to 12 oz. 
Pres.—S. F. Wollmar 

Vice Pres.—J. G. King 

Secy.—J. R. Hobson 

Treas.—A. W. Lansburg 

Pur. Agt.—W. M. Brash 


Stelray Products, Inc., Shelton, Conn. (1) 
Injection machines: 2—8 oz. 

Pres. & Sales Mgr.—R. A. Luben 

Vice Pres.—K. Conway 

Secy.—T. J. Luben 


Teal Molding Co., Inc., New Haven, 
Conn. (C, I, T) 

Compression presses: 11—15 to 150 ton 

Injection machines: 4—6 to 12 oz. 

lransfer presses: 3—50 ton 

Pres. & Sales Mgr.—L. W. Cole 

Vice Pres.—-E. V. Dowman 

. & Pur. Agt.—C. H. Cole 





Secy., Tres 


*U. S. Plastic Molding Corp., Walling- 
ford, Conn. (C, I, T) 

Compression presses: 5—40 ton; 5—50 ton; 3— 
75 ton; 6—150 ton; 1—200 ton 

Injection machines: 1—9 oz.; 2—16 oz. 

Transfer presses: 3—75 ton; 6-150 ton; 1—200 
ton 

Pres.—G. S. Scott 

Exec. Vice Pres.—A. L. Neveu 

Vice Pres. & Pur. Agt.—C. W. Taylor 

Secy.—M. W. Scott 

Treas. & Sales Mgr.—E. V. Walsh 


Vom Mfg. Co., The, Bridgeport, Conn. 


Injection machines: 1—2 oz.; 1—3 oz.: 
1—12 oz.; 2—16 oz. 

Pres. & Sales Mgr.—K. M. Vogel 

Vice Pres. & Pur. Agt.—R. Vogel 

Secy.—A. S. Vogel 

Treas.—M. Schwartz 

Gen. Supt.—S. Graae 


8 oz. 


*Waterbury Companies, Inec., ater. 
bury, Conn. (C, I, T) 

Compression presses: 10—35 ton; 15—60 ton 
4—120 ton; 17—170 ton; 5—300 ton; 1~799 
ton 

Injection machines: 2—4 oz.; 2—6 oz.: 9—8 0z.; 
2—12 oz.; 2-22 oz. 

Transfer presses: 17—170 ton; 2—300 tor 

Pres. & Treas.—H. W. Baer 

Vice Pres.—W. F. Reibold 

Secy.—A. Bryan 

Sales Mer.—G. A. Walker 

Pur. Agt.—F. A. Johnson 


*Watertown Mfg. Co., The, Watertown 
Conn, (C, I) 

Compression presses: 70—50 to 400 ton 

Injection machines: 12—2 to 64 oz 

Pres.—J. R. Neill 

Vice Pres. & Sales Mgr.—G. G. Welch 

Secy.—H. J. Weisman 

Treas. & Pur. Agt.—C. M. Siemon 


FLORIDA 
Faulkner Laboratories, Tampa, Fla. (/ 


Jacksonville Metal & Plastics Corp., 
Jacksonville, Fla. (C, I) 


Compression presses: 1—4 ton 


Injection machines: 1—2 


Pres.—J. Dandelake 
Vice Pres.—W. Paxson 
Secy.—W. Wynn 
Treas.—A. Miller 

Sales Mgr.—R. H. Coe 
Pur. Agt.—J. Juneman 


oz. 


Pen-Sar Plastics Co., Tampa, Fla. (/ 
Injection machines: 1—2 oz. 


Gen. Mgr.—F. Pensado 


GEORGIA 
°Fleetwood Plastics Corp., Atlanta, Ga 
1) 


Injection machines: 2—6 oz.; 2 
oz. 
Pres.—E. Freedman 
Vice Pres. & Pur. Agt.—J. I. Freedman 
Secy., Treas. & Sales Mgr.—S. H. Greenberg 


ILLINOIS 


A & O Plastics Co., Downers Grove, Ill 
(I) 

Injection machines: 3—6 oz. 

Pres. A. D. Nease 

Vice Pres. & Secy.—O. Nease 

Treas.—B. F. Powell Jr. 

Sales Mgr. & Pur. Agt.—A. Nease 


*°Admiral Distributors, Inc., Molded 
Products Div., Chicago, Ill. (C) 

Compression presses: 2—50 ton; 2—100 ton; 2 
150 ton; 4—200 ton; 1—300 ton; 5—400 ton 
38—600 ton; 2—750 ton; 1—1000 ton; 1—1200 
ton; 1—2000 ton; 1—2500 ton; 1—3000 ton 

Pres.—W. C. Johnson 

Vice Pres. & Gen. Mgr.—F. J. Daley 

Secy. & Treas.—L. C. Park 

Pur. Agt.—J. Gehrig 


Advance Molded Plastics Corp., Chicago, 
Ill. (C, T) 

Compression presses: 6—up to 300 ton 

Transfer presses: 4—up to 200 ton 

Pres.—R. S. Amrine 


892 Letters indicate type of molding. (See p. 889) 
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n Phenolic Corp., Chicago, Ill 


presses: 4—20 ton; 8—40 ton; 
1—200 ton 

achines: 19 

whines: 3—2 oz.; 3—4 oz.; 4—9 oz.; 


ur J. Schmitt 
& Secy.—Carl V. Wisner, Jr. 
& Dir. of Eng.—Richard M. Purinton 
& Dir. of Sales—William H. Rous 
rt Dushek 
J. Smetana 
es Prom.—Ben Boldt 
M. Masek 
C. W. Klosterman 
tic Materials Div.—Carl A. Raabe 
no-Setting Plastics Div.—John Pann- 


American Plastic Corp., Chicago, Ill. (C, 


on presses: 1—75 ton; 1—88 ton; 
50 ton; 2—350 ton 
n machines: 3—8 oz.; 2—9 oz.; 1-16 oz 
D. Segal 

& Pur. Agt.—E. H. Cadiff 


°Anesite Co., Chicago, Ill. (E) 

n machine: 5—single screw; 1—double 
W 

& Treas.—G. L. Hess 

Pres.—W. L. Hess 
M. E. Marsh 

s Mgr.—G. J. Kroll 

Agt.—A. W. Stadelmann 


°Anfinsen Plastic Molding, Inc., Aurora, 
ll. (7 


Injection machines: 2—4 oz., 


1—12 oz.; 1-16 oz 


3—8 oz.; 2—9 oz.; 


F. A. Anfinsen 
e Pres.—I. M. Anfinsen 
Sec Treas. & Pur. Agt.—R. M. Anfinsen 


Arens Controls, Inc., Evanston, Ill. ( 
tion machines: 2—6 oz 
C. Norton 
e Pres.—P. Hooker, R. G. Rech 
& Sales Mgr.—P. Hooker 
Treas.—R. G. Rech 
Agt.—F. Green 


Barber-Colman Co., Rockford, Ill. (C 
pression presses: 60-15 to 165 ton 


s Mer.—R. G. Ghent 
Agt.—D. R. Farquhar 


Beewar Mfg. Corp., Addison, Ill. (I, T 
ection machines: 4 
ansfer press: 1 
R. A. Beewar 
A. Becwar 
Blackhawk Molding Co., Chicago, IIl 
C,1 
250 ton 
ection machines: 1—9 oz. 
Treas., Sales Mgr. & Pur. Agt.—W. E 
Hidding 
e Pres. & Secy.—J. W. Hidding 


Breyer Molding Co., Chicago, Ill. (C, I, 
T) 


npression presses: 3 


npression presses: 18—up to 1200 ton 

ction machines: 5—4 to 24 oz. 

insfer presses: 3—200 to 300 ton 
S. J. Stome 

y., Treas. & Sales Mgr.—C. Schiff 
Agt.—Wm. E. Hinchsliff 

* Operates own tool room. 

® Indicates Advertiser. 


Complete 


*Brinks Plastics, Chicago, Ill. (I) 
Injection machines: 1—6 oz.; 1-12 oz 
Pres.—K. Affolter 

Vice Pres.—L. Ferguson 

Secy. & Pur. Agt.—R. M. Ferguson 


*Cameron Inc., Chicago, Ill. (I) 

Injection machines: 1—8 oz.; 1—10 oz.; 1—12 
oz.; 1-16 oz. 

Pres.—L. C. Dunn 

Vice Pres.—R. O. Nelson 


*°Central Die Casting & Mfg. Co., Inc., 
Chicago, IIL. (I) 
Injection machines: 2—4 oz.; 2—6 oz.; 


2—22 oz. 


5—8 oz.; 


Pres. & Treas. 

Secy.—K. Sebek 
Supt.—P. Young 
Pur. Agt.—J. Mara 


*°Chicago Die Mold, Div. of U. S. Rub- 
ber Co., Chicago, Ill. (C, E, 


Compression presses: 20—70 to 350 ton 


L. J. Sebek 


Extrusion machines: 3 

rransfer presses: 24—70 to 350 ton 
Mgr.—E. A. Petersen 

Control Off.—J. P. Hourihan 

Sales Mgrs.—C. C. Henry; B. W. Bender 
Pur. Agt.—B. Matthews 


*° Chicago ——, Products Corp., Chi- 
cago, Ill. (C, 

Compression presses: ‘oe 15 to 1500 ton 

Injection machines: 20—4 to 64 oz. 

Transfer presses: 35—75 to 520 ton 

Pres. & Gen. Mgr.—E. F. Bachner 

Vice Pres. & Treas.—M. F. Bachner 

Vice Pres. & Secy.—L. H. Bachner 

Vice Pres. & Sales—J. J. Bachner 

Vice Pres. & Sales Mgr.—J. E. Johnston 

Vice Pres.—Dev. & Res.—E. F. Bachner, Jr. 

Vice Pres. & Prod. Mgr.—L. W. Anderson 

Pur. Agt.—F. F. Klingenmeier 


—o- Plastics Products Co., Chicago 
10, Ill. (1) 
Dir.—R. Scholl 


Chicago Wood & Plastic Products, Chi- 
cago, Ill. (C, I, CM) 

Compression presses: 2 

Injection machines: 1—8 oz.; 1—16 oz.; 1—64 
oz 

Sales Mgr.—L. R. McCormick 

Commercial Plastics Co., Chicago, Ill. (E 

Extrusion machines: 1—1%"; 1—2%"; 1—3%” 

Pres.—A. Scharl 

Vice Pres. & Sales Mgr.—R. J. Mott 

Secy. & Treas.—M. C. Kennedy 


*Continental Can Co., Elmer Mills Div.., 
Chicago, Ill. (E, I) 

Extrusion machines: 2-2”; 4—3%”; 3%”; 
1-6” 

Injection machines: 2—4 oz.; 11—8 oz.; 2—22 
oz. 


Plant Mgr.—G. C. Heldrich 


*Continental Plastics Corp., Chicago, II! 
1) 

Injection machines: 6—4 to 24 oz 

Pres. & Sales Mgr.—R. W. Linehan 

Vice Pres.—R. J. Linehan 

Secy.—E. Gutzmann 

Treas.—J. D. Linehan 

Pur. Agt.—E. H. Jacobson 


Crane Packing Co., Chicago, Ill. (C, E, 
CM) 


Compression presses: 19 
Extrusion machines: 4 

Pres.—K. V. Rohlen 

Vice Pres.—C. E. Schmitz 
Secy. & Treas.—C. N. Chandler 
Sales Mgr.—S. Hawxhurst 

Pur. Agt.—R. C. Peterson 


CUSTOM MOLDERS AND EXTRUDERS 


°Creative Plastics Eng. Co., Chicago, III 
(1) 

Injection machines: 5—1 to 2 oz 

Pres. &.Treas.—H. Freeman 

Vice, Pres.—J. G. Ross 

Secy.—H.; Freeman 


*Cruver Mfg. Co., Chicago, Ill. (I 
Injection machines: 11—8 to 60 oz. 

Pres. & Treas.—C. L. Cruver, Sr. 

Vice Pres. & Sales Mgr.—C. L. Cruver, Jr 
Ass’t Secy.—G. C. Clark 

Pur. Agt. & Ass’t Sales Mgr.—J. S. Clark 


*° a, * eta Molding Co., 
Ill. (C, 

oe presses: 7—50 ton; 1-75 ton; 6 
110 ton; 2—130 ton; 1~—150 ton; 12-160 
ton & up 

Transfer presses: 2—110 ton; 2—130 ton; 
150 ton; 6-160 ton & up 

Pres.—H. Davies 

Vice Pres. & Treas.—J. F. Davies 

Secy.—M. M. Davies 

Sales Mgr.—I. J. Zimmerman 

Pur. Agt.—I. Haugen 

Dielectric Materials Co., Chicago, III. 

Extrusion machines: 4—1% to 3%” 

Pres. & Treas.—H. D. Isenberg 

Vice Pres., Sales Mgr. & Pur. Agt.— 
O. C. Muenzer 

Secy.—A. A. Isenberg 


Eclipse Mfg. Co., Lake Zurich, Ill. (C 
T) 


Chicago, 


Compression presses: 7—50 to 500 ton 
Injection machines: 9 to 24 oz. 

Transfer presses: 1—200 ton 

Pres., Treas. & Pur. Agt.—J. L. Rackow 

Vice Pres., Secy. & Sales Mgr.—C. Buckman 


*° Federal Tool Corp., Chicago, - (E, 1) 

Extrusion machines: 1—-1%"; 1—-3%” 4”; 
1—4%” 

Injection machines: 1—2 oz.; 1—4 oz.; 11—8 
oz.; 4—9 oz.; 1—20 oz.; 1-32 oz.; 1—48 oz 

Pres.—R. Bernhardt 

Vice Pres. Sales—R. A. Winter 

Vice Pres. Mfg.—R. J. Olson 

Vice Pres. Tool Div.—J. E. Press 

Secy.—J. L. Colmar 

Treas.—G. Moore 

Pur. Agt.—F. J. Sanders 


*°Felsenthal, G. & Sons, Inc., Chicago, 
Ill. (1) 

Injection machines: 2—4 oz.; 4—8 oz.; 4—12 
oz.; 2—22 oz.; 2—24 oz.; 1—60 oz 

Pres. & Treas.—I. G. Felsenthal 

Exec. Vice Pres., Gen. Mgr. & Secy.—B. W. Rau 

Vice Pres.—H. F. Slottag; N. C. Ratner 

Vice Pres. Sales—I. H. Moses 

Pur. Agt.—R. Brown 


Fischer, Andrew Assoc., Chicago, Ill. (E 
Extrusion machines: 6 
Pres.—A. J. Fischer 

Vice Pres. & Secy.—A. L 
Treas.—L. Heyden 

Sales Mgr.—E. Turek 
Pur. Agt.—H. L. Dunn 


Larsen 


*°Fishman Plastics Co., Inc., Chicago, 
Ill. (E) 

Extrusion machines: 1—4%” 

Pres., Treas. & Sales Mgr.—L. Fishman 

Vice Pres.—J. Gotleib 

Secy.—M. Fishman 

Pur. Agt.—I. Fishman 


*Formold Plastics Inc., Blue Island, Ill. 
(C, I, T) 

Compression presses: 30—10 to 100 ton 

Injection machines: 8—1 to 12 oz 

Transfer presses: 6--40 ton 

Pres. & Treas.—A. E. Neely 


addresses of companies listed appear on pp. 929-950 





CUSTOM MOLDERS AND EXTRUDERS 


Vice Pres. & Secy.—L. C. Miller 
Sales Mer.—K. W. Anderson 
Pur. Agt.—V. Staat 


*°General American Transportation 
Corp., Chicago, Ill. (C, I) 

Compression presses: 1—100 ton; 11—350 ton; 
4—500 ton; 2—1000 ton; 1—1200 ton; 1 
1400 ton; 3—2000 ton 

Injection machines: 1—2 oz.; 3—8 oz.; 10—22 
oz.; 3—32 oz.; 6—48 oz.; 1—60 oz.; 5—200 
oz.; 4—300 oz. 


Personnel; see p. 922 


*General Die Mold Co., Chicago, Ill. 
(C, 1, T) 

Compression presses: 9—30 to 450 ton 

Injection machines: 1—9 oz.; 1—24 oz.; 1-32 oz. 

Transfer presses: 3—150 ton; 1—450 ton 

Pres. & Treas.—R. Nagy 

Vice Pres.—L. J. Smith 

Secy. & Pur. Agt.—E. A. Berecz 

Sales Mgr.—S. T. Edlis 


*General Molded Products, Inc., Des 
Plaines, Ill. (C) 

Compression presses: 24—50 to 1000 ton 

Pres. & Treas.—N. Anderson 

Vice Pres.—C. J. Sanders, H. Hansen 

Secy.—C. J. Sanders 

Sales Mger.—D. E. Goll 

Pur. Agt.—H. Matheson 


Ger-Ell Mfg. Co., Chicago, Ill. (I) 


Injection machines: 5—8 to 100 oz. 


Gits Molding Corp., Chicago, Ill. (I) 
Injection machines: 28—up to 16 oz. 
Pres., Secy. & Treas.—J. P. Gits 

Sales Mgr.—W. G. Bacon 

Pur. Agt.—J. A. Gits, Jr. 


*Globe Imperial Corp., Rockford, Ill. (C, 
> a2 
Compression presses: 10 

Injection machines: 4 

Transfer presses: 5 

Pres. & Sales Mgr.—E. L. Anderson 

Vice Pres.—R. M. Alden 

Secy.—E. I. Ackerman 

Treas.—W. G. Ippen 

Pur, Agt.—E. Ahner 


*Grigoleit Co., The, Decatur, Il. (C, I, T) 
Compression presses: 90—30 to 600 ton 
Injection machines: 4—4 to 12 oz. 

Transfer presses: 15—100 to 300 ton 

Pres. & Treas.—J. L. Howie, Jr. 

Gen. Mgr.—R. K. Howie 

Secy.—M. Crane 

Sales Mgr.—C. A. Goltermann 

Pur. Agt.—I. P. Ellis 


*Halogen Insulator & Seal Corp., Frank- 
lin Park, Ill. (C, E, CM) 

Compression presses: 6—6 to 75 ton 

Extrusion machines: 4—1/32 to 2” 

Pres. & Pur. Agt.—H. L. Asp 

Vice Pres.—J. W. Roffe 

Secy.—D. S. Frey 

Treas.—A. Catalano 

Sales Mgr.—R. Benson 


*Hauser Products, Inc., Chicago, Il. 
(I, T) 

Injection machines: 6 

Transfer presses: 1 

Pres. & Treas.—A. K. Hauser 

Secy.—E. J. Metzdorf 

Foreman Tool Rm.—W. Franz 


*°Imperial Molded Products Corp., Chi- 
cago, Ill. (C, T) 

Compression presses: 25—50 to 350 ton 

Transfer presses: 5—10 to 300 ton 

Pres. & Treas.—L. H. Amrine 

——FDperates own tool room. 


& Indicates Advertiser. 


Vice Pres.—-D. W. Lewis 
Secy.—M. L. Amrine 
Sales Mgr.—J. Ryan 
Pur. Agt.—S. Kolodziej 


°Industrial Molded Products Co., Inc., 
Chicago, Ill. (C) 

Compression presses: 19-80 to 300 ton 

Pres. & Treas.—H. S. Erickson 

Vice Pres. & Gen. Mgr.—C. E. Benson 

Secy.—G. Erickson 

Plant Supt. & Sales Engr.—C. E. Wright 

Contr.—G. L. Hall, Jr. 


°Industrial Plastics Co., Div. Industrial 
Abrasives, Chicago, Ill. (C, I, T) 

Compression presses: 1—1000 ton 

Injection machines: 5—8 oz.; 1-16 oz.; 1—32 
oz. 

Transfer presses: 5—150 ton; 3—250 ton 

Pres. & Treas.—H. S. Brink Sales Mgr. 

Vice Pres. & Secy.—L. R. Brink 

Ass’t Secy.—M. L. Brink 

Compt.—M. J. Laub 


* Jordan Mfg. Co., Des Plaines, Ill. (E) 
Extrusion machines: 5 
Owner—W. E. Jordan 


Kaye Chris Plastics Mfg. Co., Madison, 
Ill. (E, 1) 

Extrusion machines: 1-1” 

Injection machines: 2—4 oz.; 1—8 oz. 

Owner—C. Kacalieff 


**°Keolyn Plastics, Inc., Chicago, Ill. (I) 

Injection machines: 1—2 oz.; 1—4 oz.; 1—9 oz.; 
1—16 oz. 

Pres., Treas. & Pur. Agt.—W. D. McKay 

Vice Pres.—J. E. Glatt, J. J. Detzel 

Secy.—E. R. McKay 

Sales Mgr.—J. E. Glatt 


*Lind Plastic Products Inc., Lincoln- 
wood, Ill. (E, I, CM) 

Extrusion machines: 1 

Injection machines: 9—8 oz. 

Pres.—C. J. Lind 

Vice Pres. & Sales Mgr.—T. N. Lind, Jr. 

Secy.—C. R. Holton 


*Mack, John & Son Moulded Products, 
Inc., Chicago, Ill. (I) 

Injection machines: 1—8 oz.; 1—12 oz.; 1-16 
oz. 

Pres. & Sales Mgr.—J. L. Mack, Sr. 

Vice Pres. & Pur. Agt.—J. L. Mack, Jr. 

Secy.—A. Mack 

Treas.—O. Mack 


*Mager & Gougelman, Inc., Chicago, IIl. 
(1) 


Injection machines: 1—1 oz.; 1—4 oz.; 2—8 oz.; 
38—12 oz. 

Pres., Treas. & Pur. Agt.—P. Gougleman 

Vice Pres. & Sales Mgr.—S. W. Rybak 

Secy.—W. H. McLaughlin 


*Makray Mfg. Co., Chicago, Ill. (1) 

Injection machines: 1—4 oz.; 2—8 oz.; 3—9 oz.; 
10—16 oz.; 2—32 oz.; 2—60 oz. 

Pres. & Treas.—P. Makray 

Secy.—M. Kuehn 

Sales Mgr. & Pur. Agt.—A. MacLachlan 


“Matery> ‘™ Plastics, Inc., Chicago, 
Compression presses: 75 to 750 ton 

Injection machines: 4 to 16 oz. 

Transfer presses: 100 to 450 ton 

Pres.—A. R. Taggart 

Vice Pres. & Sales Mgr.—W. H. Coffing 

Pur. Agt.—J. P. Huard, Jr. 


"Mas Molded Products Corp., Skokie, 


Injection machines: 1-12 oz.; 1-16 oz. 


Pres., Sales Mgr. & Pur. Agt.—M. W 
Vice Pres.—T. Reagan 

Secy.—E. O. Schiewe 

Treas.—D. Koch 


*Mayfair Molded Products C; 
cago, Ill. (C) 

Compression presses: 30—up to 250 

Pres. & Treas.—L. J. Evans 

Vice Pres.—R. Theis, G. T. Adams 


*Midwest Molding & Mfg. Co.. 
Ill. (C, I) 

Compression presses: 20—100 to 350 & 

Injection machines: 1—4 oz.; 3—8 oz 

Pres.—E. R. O’Connor 

Vice Pres. & Secy.—T. E. Richards 

Treas. & Vice Pres.—R. C. Bauspies 


*°Midwest Plastic Products Co., (hj. 
cago Heights, Ill. (E) 

Extrusion machines: 1-1”; 2—2%”; 2-34” 

Pres. & Sales Mgr.—C. C. Whitacre 

Vice Pres. & Treas.—E. E. Eckenbeck 

Secy.—R. H. Whitacre 


*°Molded Products Corp., Chicago, |I] 
(C) 


Compression presses: 2—50 ton; 2—100 ton 
2—150 ton; 4—200 ton; 1—300 ton; 5—499 
ton; 3-600 ton; 2—750 ton; 1—1000 ton; | 
1200 ton; 1—2000 ton; 2—2500 ton 

Vice Pres.—F. J. Daley 

Secy.—J. A. Datillo 

Pur. Agt.—J. Baker 


Molex Products Co., Brookfield, Ill. (C, |, 
T) 


Compression presses: 11—50 to 250 ton 
Injection machines: 1—16 oz. 

Transfer presses: 1-100 ton; 1—250 ton 
Pres. & Sales Mgr.—J. H. Krehbiel 
Vice Pres.—E. P. Krehbiel 

Secy. & Treas.—_M. Manatte 

Pur. Agt.—E. Williamson 


National Lock Co., Rockford, III. (C, I, T) 

Compression presses: 3—50 ton; 1—75 ton; 19- 
250 ton; 1—750 ton 

Injection machines: 1—2 oz.; 6—8 oz.; 1—22 oz. 

Transfer presses: 3 

Pres.—A. J. Stranquist 

Vice Pres.—-M. A. Sommer 

Vice Pres. Plastics Div.—W. A. Weymouth 

Sales Mgr.—A. H. Charles 

Pur. Agt.—C. M. Oberling 


°Nu-Dell Plastics Corp., Chicago, Ill. (I) 
Injection machines: 10—8 to 60 oz. 

Pres.—A. A. Nu 

Vice Pres., Secy. & Treas.—M. R. Sangerman 
Sales Mgr.—A. Aull 

Pur. Agt.—A. Carrochio 


Peoria Plastic Co., E. Peoria, Ill. (I) 
Injection machines: 8 to 48 oz. 
Pres.—R. W. Wendland 

Vice Pres. & Sales Mgr.—W. M. Chinuge 
Secy. & Treas.—R. J. Fraser 


*Perfex Plastics, Inc., Chicago, Ill. (E, 1) 
Extrusion machines: 2—2%”; 1—3%” 

Injection machines: 1—2 oz.; 1—8 oz.; 1—9 oz 
Pres.—B. B. Manister 

Secy. & Treas.—S. S. Eliot 

Gen. Mgr.—E. Wilson 

Pur. Agt.—S. Ehrenberg 


Plastic Metal Mfg. Co., Chicago, Ill. (I) 
Injection machines: 2—4 oz.; 5—8 oz.; 2—22 oz. 
Pres.—A. Helfenbein 

Vice Pres.—R. Hardt 

Secy. & Treas.—J. Kenny 

Sales Mgr. & Pur. Agt.—C. Campbell 


aw Molded Products Co., Chicago, 
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machines: 3—8 oz.; 2—10 oz.; 1—12 
32 O72. 
cy. Treas. & Pur. Agt.—H. W. Brandt 
A. Landaver 
C. Trabor 


tic Service Co., Chicago, Ill. (E) 
gon Products Co., Chicago, Ill. (1) 


machines: 1—2 oz.; 1—4 oz.; 1—6 oz.; 
Z 
4. Rosenberg, W. Argus, B. Edelstein 


mold Plastics Inc., Chicago, Ill. (I) 


machines: 5—8 oz.; 2—12 oz. 


Sales Mgr.—B. Polikoff 
res. & Pur. Agt.—J. C. Porcelli 
F. Balter 

M. A. Polikoff 


Pyramid Plastics, Inc., Chicago, Ill. (E) 
sion machines: 3-2”; 2—2%” 


J. A. Palmer 
s Mgr.—C. V. Van Cleave 


Republic Molding Corp., Chicago, II. 
C,! 


pression presses: 6—75 to 500 ton 
ection machines: 20—4 to 60 oz. 
B. W. Coltman 
Vice Pres. & Gen. Mgr.—B. W. Coltman, Jr. 
Secy.—H. Mlcoch 
freas.—C. J. Lord 
Sales Mgr.—C. N. Linscott 


*Resinoid Eng. Corp., Skokie, Ill. (C) 
*Richardson Co., The, Melrose Park, III. 
ol Re 


Vice Pres. & Dir. of Plastics—R. W. Jorgensen 
Pur. Agt.—B. L. Allen 


*° Rogan Brothers, Skokie, Ill. (C) 

Compression presses: 4-15 ton; 3—50 ton; 
2—80 ton; 2—125 ton 

Partners—J. J. Rogan, E. Rogan 


*°Rohden Mfg. Co., Chicago, Ill. (I) 

Injection machines: 1—3 oz.; 3—4 oz.; 1—6 oz.; 
3—8 oz.; 3-12 oz. 

Partner—L. M. Rohden 

Sales Mgr.—R. L. Hobson 

Pur. Agt.—R. Marshall 


*°Romar Plastics, Inc., St. Charles, III. 
C, I, T) 

Compression presses: 10—100 to 250 ton 

Injection machines: 3 

rransfer presses: 10—100 to 250 ton 

Pres.—W. A. Hart 

Secy.—O. E. Ratkay 

Treas.—M. A. Peterson 

Sales Mgr.—A. Czarnecki 

Pur. Agt.—G. E. Hart 


*SKW Mfg. Co., Chicago, IIl. (I) 
Injection machines: 8—4 to 12 oz. 
Secy.—H. E. Walters 


Sandee Mfg. Co.. Chicago, III. (E) 
Pres.—E. D. Szantay 

Vice Pres.—G. M. Baccash 

Sales Mgr.—R. L. Schramm 


*°Santay Corp., Chicago, III. (I) 
Injection machines: 21—3 to 60 oz. 
Pres.—D. Szantay 

Vice Pres. & Secy.—V. Szantay 

Vice Pres. & Sales Mgr.—E. R. Keown 
Vice Pres & Prod, Mgr.—J. E. Wood 
lreas.—E. Szantay 
Pur. Agt.—T. P, Kennedy 

~ * Operates own tool room. 

® Indicates Advertiser. 


*°Service Plastics, Inc., Chicago, Ill. (1) 

Injection machines: 2—8 oz.; 1—12 oz.; 2—32 
oz.; 1—60 oz. 

Pres. & Sales Mgr.—M. Meltzer 


Vice Pres., Secy. & Treas.—C. Karels 


*Sinko Mfg. & Tool Co., Chicago, Ill. (I) 

Injection machines: 3—4 oz.; 5—8 oz.; 1-20 
oz.; 1—32 oz.; 1—60 oz. 

Pres.—J. Sinko 

Secy. & Treas.—H. O. Nielsen 

Sales Mgr.—E. Mrugacz 

Pur. Agt.—R. Rogalla 

Plant Mgr.—H. Miller 

Plant Engr.—S. Cramer 


*Stimsonite Plant, ESNA, Chicago, II. 
(C, I) 

Compression presses: 1—25 ton; 4—150 ton 

Injection machines: 2—4 oz.; 5—9 oz.; 5—16 
oz.; 2—32 oz. 

Mgr.—H. A. Doolittle 

Chief Engr.—S. A. Heenan 

Automotive Sales Mgr.—T. B. McCarthy 


*Superior Plastics, Inc., Chicago, Ill. (E, 
I 


Extrusion machines: 3—2%”; 1—3%” 

Injection machines: 1—2 oz.; 9—8 oz.; 3-16 
oz.; 2—24 oz.; 1—48 oz. 

Pres.—H. Scheer 

Vice Pres. & Treas.—L. Levine 

Secy.—R. S. Bezark 

Sales Mgr.—R. W. Ebeling 

Pur. Agt.—J. Bloomberg 


Thoresen, Wm. Co., Chicago, Ill. (I) 
Injection machines: 2—8 oz. 

Pres.—E. H. Thoresen 

Vice Pres. & Treas.—L. A. Rowe 

Secy.—V. Petersen 

Sales Mgr.—G. Lietzow 

Pur. Agt.—L. Houdek 


*°Trans-Matic Plastics Co., Chicago, Ill. 
C, I, T) 

Compression presses: 14—75 to 200 ton 

Injection machines: 4 

Transfer presses: 12—75 to 200 ton 

Pres.—S. J. Handzel 

Secy.—H. H. Wielgus 


Twentieth Century Plastics Co., Chicago, 
Ill. (I) 

Injection machines: 1—2 oz.; 1—4 oz.; 2—8 oz.; 
1—16 oz. 

Pres.—N. Nudelman 

Sales Mgr.—L. A. Shea & Assoc. 


Tybond Products Co., Inc., Chicago, Ill. 
(C, I, T) 

Compression presses: 5—50 to 350 ton 

Injection machines: 1—8 oz.; 1—160 oz. 

Transfer presses: 3~—350 ton 

Pres. & Pur. Agt.—J. D. Marquis 

Vice Pres.—R. Mikolay 

Secy. & Treas.—F. M. Moore 

Sales Mgr.—D. Neumann 


*° Victory Mfg. Co., Chicago, Ill. (I) 

Injection machines: 1—2 oz.; 1—4 oz.; 2—6 oz.; 
2—8 oz.; 4—9 oz.; 2—12 oz.; 4—16 oz.; 3-32 
oz.; 2—60 oz. 

Pres., Treas. & Sales Mgr.—E. Singer 

Vice Pres. & Secy.—H. Singer 

Gen. Mgr.—E. F. Abbott 

Pur. Agt.—-C. Dorband 


°Werner Mfg. Co., Lyons, Ill. (C, I, T) 
Compression presses: 15—75 to 450 ton 
Injection machines: 6—8 to 32 oz. 

Transfer presses: 15—75 to 450 ton 


Whitso, Inc., Schiller Park, Ill. (C, T) 
Compression presses: 4 to 90 ton 

Transfer presses: 8 to 150 ton 

Pres.—J. B. Whitted 

Vice Pres.—J. B. Whitted, Jr. 


CUSTOM MOLDERS AND EXTRUDERS 


°Zollinger, Albert, Inc., Downers Grove 
Ill. (C, 1, T) 

Compression presses: 6—15 to 200 ton 

Injection machines: 1—6 oz. 

Transfer presses: 8-50 to 200 ton 

Pres.—A. Zollinger 

Vice Pres. & Pur. Agt.—R. Zollinger 

Secy., Treas. & Sales Mgr.—N. Zollinger 


INDIANA 
°A G P Corp., Peru, Ind. (I) 


Injection machines: 1—2 oz.; 1—6 oz.; 2—8 oz.; 
1—16 oz. 

Pres., Sales Mgr. & Pur. Agt.—G. L. Lawrence 

Vice Pres.—C. L. Hall 


*° Amos 
Ind. (1) 


Injection machines: 17—4 to 300 oz. 


Molded Plastics, Edinburgh, 


Exec. Vice Pres.—D. Amos 
Vice Pres.—J. C. Kazimier 
Secy.—H. L. Conover 
Treas.—A. Pfaff 

Sales Mgr.—F. Deli 

Pur. Agt.—W. Parmer 


Argus Plastics, Inc., Indianapolis, Ind. (I) 
° Auburn Rubber Co., Auburn, Ind. (I) 


Injection machines: 3 
Pres.—A. L. Murray 
Vice Pres. & Gen. Mgr.—G. E. Yoquelet 
Secy.—E. F. Fribley 


Barrier-Pribble & Co., Inc., New Haven, 
Ind. (C, T) 

Compression presses: 2—25 ton; 2—75 ton 

Transfer presses: 2—25 ton; 2—75 ton 

Pres., Sales Mgr. & Pur. Agt.—W. IL. Pribble 

Vice Pres.—A. L. Barrier 

Secy. & Treas.—C. L. Piper 


*Como Plastics, Inc., Columbus, Ind. (I) 

Injection machines: 1—4 oz.; 2—8 oz.; 3-12 
oz.; 2—16 oz. 

Pres., Treas. & Sales Mgr.—J. L. Russell 

Vice Pres.—O. Daffron 

Secy. & Pur. Agt.—R. A. Lain 


*° Crescent Plastics, Inc., Evansville, Ind. 
Extrusion machines: 7 

Pres. & Sales Mgr.—J. H. Schroeder, Jr. 

Vice Pres.—C. J. Young 

Secy. & Treas.—G. Hull 

Pur. Agt.—S. Clifford 


*General Plastics Corp., Marion, Ind. (E) 
Extrusion machines: 2—3%” 

Pres., Treas. & Sales Mgr.—H. L. Erlewine 
Vice Pres. & Pur. Agt.—R. H. Erlewine 
Secy.—A. J. Calpha 


*°General Tire & Rubber Co., The, In- 
dustrial Pdts. Div., Wabash, Ind (E, T) 

Extrusion machines: 16 

Transfer presses: 16 

Pres.—-W. O’Niel 

Vice Pres.-H. M. Dodge 

Secy.—F. Knowlton 

Treas.—T. S. Clark 

Sales Mgr.—C. P. Bender 

Pur. Agt.—R. O. Dutt 


**Hoosier Cardinal Corp., Evansville, 
Ind. (I) 

Injection machines: 1—2 oz.; 3-6 oz.; 2-8 
oz.; 4—12 oz.; 3—16 oz.; 1-28 oz.; 1-48 oz. 

Pres.-T. J. Morton, Jr. 

Vice Pres.—M. B. Robbins 

Secy. & Treas.—T. J. Morton, Sr. 

Sales Mgr.—J. R. Davidson 

Pur. Agt.—R. Morris 


Complete addresses of companies listed appear on pp. 929-500 
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see Plastics Corp., Elkhart, Ind. 
a) 


Extrusion machines: 1—1%"; 3—2%"; 1--3%” 
Pres., Treas. & Sales Mgr.—C. A. Moffat 

Vice Pres.—R. K. Moffat 
Secy.—P. L. Myers 
Gen. Mgr. & Pur. Agt. 
Supt.—W. Shepherd 
Prod. Mgr.—G. Schlussman 


L. J. Swift 


Kent Plastics Corp., Evansville, Ind. (I) 

Injection machines: 1—4 oz.; 6—8 oz.; 3—12 
oz., 2—16 oz.; 2—32 oz.; 1—48 oz 

Pres. & Gen. Mgr.—R. H. Morehouse 

Vice Pres.—L. H. Haase 

Secy. & Factory Mgr.—J. H. Wall 

Treas.—J. F. Derr 

Sales Mgr.—J. N. Ruthenburg 

Pur. Agt.—W. H. Brooks 


Marion Molding Corp., Marion, Ind. (7 
Transfer presses: 3—88 ton; 1—150 ton 


Pres. & Treas.—J. B. Whitted 
Vice Pres. & Secy.—J. B. Whitted, Jr 


Niles Corp., South Bend, Ind. (1) 
Injection machines: 1—4 oz.; 1—8 oz. 
Pres.—L. Schafer 

Secy. & Treas.—M. A. Schafer 


a Service Corp., LaPorte, Ind. (C, I, 


Compression presses: 2—100 ton; 
1—300 ton; 1—400 ton 

Injection machines: 1—9 oz. 

Transfer presses: 1—200 ton 

Pres.—W. F. Lange 

Vice Pres.—K. Coates; J. Haugsrud 

Secy.—W. Weiles 

Treas.—W. F. Lange, Jr. 


Rostone Corp., Lafayette, Ind. (C, CM) 
Compression presses: 32—4 to 1500 ton 
Pres.—P. W. Jones 

Vice Pres. & Treas.—F. P. Wymer 

Secy. & Sales Mgr.—M. G. Knoy 

Pur. Agt.—D. W. McQueen 


Sheller Mfg. Corp., Portland, Ind. (C, 1) 

Compression presses: 85—135 ton; 5—240 ton; 
12—500 ton 

Injection machines: 1—8 oz.; 
z.; 1-24 oz.; 1—28 oz.; 

Pres.—M. M. Burgess 

Vice Pres. & Gen. Mgr.—J. A: McKeown 

Asst. Secy. & Prod. Mgr.—M. H. Chaney 

Treas. & Secy.—N. G. McLaughlin 

Asst. Gen. Mgr.—G. A. McFarland 

Pur. Agt.—E. J. Minch 

Chief Eng.—E. W. Sheller 


*Sobenite, Inc., So. Bend, Ind. (I) 
Injection machines: 12-up to 12 oz. 

Pres., Sales Mgr. & Pur. Agt.—P. H. Sanders 
Vice Pres. & Secy.—N. S. Bowsher 
Treas.—D. H. Sanders 


Visking Corp., The, Terra Haute, Ind. (E) 
Gen. Mgr.—E. B. Cahn 


Sales Mgr.—J. F. Bernard 
Pur. Agt.—J. Hastings 


vos Plastic Corp., Ft. Wayne, Ind. (C, 


3—200 ton; 


1—12 oz.; 2—22 
4—40 oz.; 1—90 oz. 


Compression presses: 3—15 ton; 4—88 ton; 1— 
884 ton 

Injection machines: 1—2 oz. 

Transfer presses: 2-113 ton; 1—200 ton; 2— 
250 ton 

Pres.—R. H. Fletcher 

Secy. & Pur. Agt.—H. Parker 

Treas. & Sales Mgr.—P. A. Leonard 

—F Dperates own tool room. 


¥%& Indicates Advertiser. 


KENTUCKY 


°Grote Mfg. Co., Inc., Bellevue, Ky. (1) 
Injection machines: 3—6 oz.; 1-12 oz.; 2—16 
oz. 


Chief Engr.—Fred Wiley 


*Tri-State Plastic Molding Co., Inc., 
Henderson, Ky. (1) 
Injection machines: 1—4 oz.; 
oz.; 1—24 oz.; 1-32 oz 

Pres.—R. K. Gibbs 

Vice Pres.—P. J. Buckley 
Ass’t. Vice Pres.—J. J. Mis 
Secy. & Treas.—E. Whelan 
Sales Mgr.—A. J. Banmeier 
Pur. Agt.—J. J. Mis 


12—8 oz.; 1-16 


MAINE 


Keyes Fibre Co., Waterville, Me. (C 
Compression presses: 13—200 to 1000 ton 
Pres.—W. E. Parsons 

Vice Pres. & Gen. Mgr.—R. H. Cutting 
Secy.—L. A. Pierce 

lreas.—J. W. Thomas 

Sales Mgr.—H. D. Archibald 

Pur. Agt.—R. M. Wescott 


MARYLAND 
Fawn Plastics Co., Inc., Baltimore, Md. (1) 


Injection machines: 2—3 oz.; 2—8 oz. 
Pres. & Pur. Agt.—R. D. Brickett 
Vice Pres.—J. Franzone, S. Moore 
Secy. & Treas.—L. Fergusson 


land Plastics, Inc., Federalsburg, 
M 
Compression presses: 1—50 ton; 2-75 ton; 
26—150 ton 
Injection machines: 2—4 oz.; 2—8 oz.; 
Pres.—B, Rifkin 
Vice Pres.—M. Lidz 
Secy. & Treas.—S. R. Davis, Sr. 
Sales Mgr.—G. C. Prickett, J. M. Waldecker 


Moldcraft Inc., Baltimore, Md. (C, I) 
Compression presses: 10—50 ton 

Injection machines: 5—4 oz. 

Pres. & Sales Mgr.—D. H. DeVilliers 

Vice Pres., Treas. & Pur. Agt.—F. S. Nixdorff 


Wama Co., Baltimore, Md. (C) 


Compression presses: 3—75 ton 


1—20 oz. 


MASSACHUSETTS 
*Adams Plastics Co., Holyoke, Mass. (C, 
T) 


Compression presses: 2—200 ton 
Transfer presses: 1—150 ton; 1—200 ton 
Pres. & Treas.—S. Resnic 

Gen. Mgr. & Pur. Agt.—G. Alderman 
Sales Mgr.—L. F. Hanson 


Alcon Plastics, Inc., Fitchburg, Mass. (I) 
Injection machines: 9—8 to 16 oz. 


Pres. & Pur. Agt.—S. Stone 
Vice Pres., Treas. & Sales Mgr.—E. Stone 


Art Plastics Co., Leominster, Mass. (I) 
Injection machines: 3—8 oz. 

Pres. & Pur. Agt.—J. A. Vigneault 

Secy., Treas. & Sales Mgr.—A. J. Mazzaferro 


Bacon Industries, Watertown, Mass. (C) 
Compression presses: 5 

Pres. & Treas.—F. S. Bacon 

Vice Pres.—P. D. Wilkinson 

Secy. & Pur. Agt.—K. H. Barton 

Sales & Prod. Mgr.—E. H. Fay 


Beetle Boat Co., Inc., New Bedford, 
Mass. (CM) 


*°Bolta Pdts. Div., General Tire 
r Co., Lawrence, Mass. (C 
Compression presses: 17—115 to 1000 ton 
Extrusion machines: 1-1%"; 1-8"; 4"; } 
8” 
Injection machines: 22—2 to 48 oz 


& Rub. 
1) 


Personnel see p. 918 


Bradford Novelty Co., Inc., 
Mass. (I) 
Injection machines: 3—10 oz. 


( sal ibridge 


Pres.—J. Burnbaum 
Treas.—G. Ayoub 
Pur. Agt.—H. Marlotte 


Central Plastic Corp., Leominster, Mass 


Injection machines: 2—8 oz. 
Pres., Treas. & Sales Mgr.—E. Ferguson 
Secy.—D. G. Ferguson 


*Century Plastic Co., Hudson, Mass, (/ 
Injection machines: 6—4 to 22 oz 

Pres., Treas. & Pur. Agt.—E. S. Sharaf 

Vice Pres. & Sales Mgr.—M. H. Jaffe 


Church, C. F. Mfg. Co., Monson, Mass 
(C, I, 

Compression presses: 63—75 to 300 ton 

Injection machines: 20 

Transfer presses: 7—50 to 300 ton 

Pres.—R. A. Witherell 

Vice Pres.—S. L. Young 

Secy.—R. Kolstad 

Treas.—G. W. Carlson 

Sales Mgr.—D. Warth 

Pur. Agt.—R. Billideau 


Clinton Products, Inc., Clinton, Mass, (] 
Injection machines: 1—2 oz.; 2—8 oz.; 1-12 oz 


Pres.—S. Braune 
Pur. Agt. & Treas.—A. J. Gottlieb 


*Commonwealth Plastics Corp., Leomin- 
ster, Mass. (E, I 

Extrusion machines: 10—1%” to 3%” 

Injection machines: 50—1 to 16 oz. 

Pres.—H. Levine 

Vice Pres.—M. Levine 

Secy. & Pur. Agt.—E. W. Carlson 

Treas.—L. Levine 

Sales Mgr.—S. Birnbaum 


Dapol Plastics, Inc., Worcester, Mass. (I 
Injection machines: 10—8 to 24 oz. 

Pres.—D. Goldrosen 

Secy.—L. I. Goldrosen 

Treas. & Sales Mgr.—P. P. Salzer 

Pur. Agt.—J. Freier 


Diadem, Inc., Leominster, Mass. (I) 

Injection machines: 2—2 oz.; 2—4 oz.; 5—8 oz 
1—22 oz. 

Pres.—L. T. Sawyer 

Vice Pres. & Sales Mgr.—A. C. Sawyer 

Gen. Mgr.—H. D. Baldridge 


*General Electric Co., Plastics Dept. 
Pittsfield, Mass. (C, E, i, T) 

Compression presses: 360— 

Extrusion machines: 3 

Injection machines: 48—1% to 200 oz. 

Transfer presses: 96 


Grant Plastics, Inc., Townsend, Mass. (I) 

Injection machines: 6—1%” oz.; 10-8 oz; 
8—12 oz. 

Pres. & Treas.—R. Y. Grant, Jr. 

Gen. Mgr. & Pur. Agt.—I. B. Erkkila 


Great American Plastics Co., Fitchburg, 
Mass. (E, 

Injection machines: 3 to 22 oz. 

Pres.—I. Cohn 

Vice Pres.—G. Cohn; N. Greenberg; W. Peter- 
son; M. Dorfman 


896 Letters indicate type of molding. (See p. 889) 
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_ Wm. M. Mfg. Co., Newton 
Falls, Mass. (C, T) 

n presses: 4—30 ton; 10—50 ton; 
n; 6—150 ton; 2—169 ton 

6—50 ton; 6—150 ton 


sses 
I isen 
r. Agt.—C. F. Wolfe 
J. Prendergast 


Harv Co., Cambridge, Mass. (E) 
t nachines: 6 

Pr eas.—R. W. Hubbs 

H. E. Kiley 


*°Kingman, E. B. Co., Inc., Leominster, 
M E, I) 
Ext machines: 2—2%” 
nachines: 2—2 oz.; 3—4 oz.; 6—8 oz.; 


z 


Pr F. Behr 
V & Sales Mgr.—R. F. Howe 
S T. C. Howe 


M. M. Hirtenstein 
igt.—R. H. Howe 


s, (1 
ection machines: 7—2 to 12 oz 
F. J. Kirk 
Sales Mgr.—P. A. Chabot, Jr. 


*Kirk, F. J. Molding Co., Inc., Clinton, 
Mas 


Lawrence Process Co., Inc., Lawrence, 
Mass. (E, I) 


xtrusion machines: 4 


Injection machines: 2—3 oz. 
Pres. & Treas.—E. F. Hogan 
Vice Pres.—D. E. Hogan, Jr. 
Secy.—E. L. Field 
Sales Mgr.—M. L. 
Pur. Agt.—C. Swift 


Oppenheim 


Maher Inc., Worcester, Mass. (1 
injection machines: 3—8 oz.; 1—12 oz 


Pres. & Sales Mgr.—R. C. Maher 
Treas.—W. J. Maher 


Mass. Plastic Corp., Ludlow, Mass. (I 
Injection machines: 5—16 oz. 

Pres. & Treas.—L. E. Martinelli 

Se J. L. Donovan 

Sales Mgr.—F. Weiss 

Pur. Agt.—A. Leto 


*Maynard Plastics, Inc., Chelsea, Mass. 


Extrusion machines: 5—1%” to 4%” 


Sales Mgr.—B. Faneuil 


Modern Plastics Eng. Corp., Taunton, 
Mass. (C, I, T) 

Compression presses: 7—20 ton 

Injection machines: 6—12 to 12 oz. 

lransfer presses: 3-40 to 50 ton 

Pres.—A. Terpak 

Secy.—C. J. Geer 

lreas.—C. T. St. James 
r. Agt.—C. Santos 


*Morningstar Corp., The, Cambridge, 
Mass. (1) 
njection machines: 3—8 oz.; 4—16 oz.; 
1—40 oz. 
O. Morningstar 
eas.—J. N. Morningstar 
ules Mgr.—G. E. Gross 
r. Agt.—E. Morningstar 


Northeastern Plastics Inc., Boston, Mass. 
I) 


jection machines: 4—8 to 16 oz. 
* Operates own tool room. 
*& Indicates Advertiser. 








Complete 








Pres. & Sales Mgr.—H. O. Sandberg 


Treas.—L. Perlmutter 

*Northern Industrial Chemical Co., So. 
Boston, Mass. (C, I, T) 

Compression presses: 120—25 to 500 ton 

Injection machines: 16—2 to 12 oz. 

Transfer presses: 30—300 ton 

Pres.—G. V. Sammet 

Vice Pres.—G. V. Sammet, Jr., H. H. Wanders, 
F. R. Estabrook, Jr. 

Secy.—W. S. Ewell, Jr. 

Treas.—B. E. Schlesinger 

Sales Mgr.—F. R. Estabrook, Jr. 

Pur. Agt.—J. D. Bucknam 


*Paramount Mfg. Co., Inc., Leominster, 
Mass. (I) 

Injection machines: 2—4 oz.; 2—6 oz.; 4—8 oz.; 
2—120z. 

Pres.—H. Horwitch 

Vice Pres.—S, Horwitch 

Secy.—H. Pena 

Treas. & Pur. Agt.—P. R. Horwitch 

Sales Mgr.—W. Rubin 


Perry, A. F. Co., Leominster, Mass. (E) 
Extrusion machines: up to 2” 

Pres. & Treas.—A. F. Perry 

Secy.—E. A. Perry 


* Phoenix Plastics Corp., Clinton, Mass. (1) 
Pres. & Treas.—E. H. Jaeger 

Secy.—J. R. Oliver 

Pur. Agt.—L. J. Montagna 


*Plastic Academy Products Co., Leomin- 
ster, Mass. (I) 

Injection machines: 1—5 oz.; 2—8 oz.; 3—12 
oz.; 1-16 oz. 

Pres. & Treas.—F. D. Tocci 

Vice Pres.—L. G. Tocci 

Secy.—A. Tocci 

Sales Mgr.—N. C. Rublee 

Pur. Agt.—A. Piermarini 








Plast-O-Matic Corp., Leominster, Mass. 
(I) 

Injection machines: 2—4 oz.; 5—8 oz 

Pres.--S. Tharler 

Vice Pres.—S. Tharler 

Treas. & Gen. Mgr.—A. G. Weaver 


Plastimold Corp., Attleboro, Mass. (C, 
1, T) 


Compression presses: 60—150 to 1200 ton 

Injection machines: 1—8 oz.; 1—12 oz.; 
1—24 oz. 

Transfer presses: 6 

Pres.—D. D. Israel 

Vice Pres.—K. E. B. Stenberg 

Secy.—J. Stenberg 

Treas. & Sales Mgr.—A. N. Grossberg 

Pur. Agt.—J. Stenberg 


*Prolon Plastics, Div. Prophylactic Brush 
Co., Florence, Mass. (C, E, I, T) 


Compression presses: 48 

Extrusion machines: 2 

Injection machines: 51 

Transfer presses: 10 

Pres.—W. C. Bird 

Vice Pres.—C. E. Maynard 

Vice Pres. Chg. of Sales—J. H. Moore 
Secy. & Treas.—C. A. Dolan 

Pur, Agt.—J. G. Meehan 


*°R. E. C. Mfg. Corp., Holliston, Mass. 
(C, I, T) 

Compression presses: 10—12 to 150 ton 

Injection machines: 1—8 oz. 

Transfer presses: 3—150 ton 

Pres.—R. E. Chick 

Vice Pres.—T. S. Valpey 

Secy.—E. O. Cappers 


*Rex Corp., The, W. Acton, Mass. (E) 


Extrusion machines: 11 


addresses of companies listed appear on pp. 929-950 
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Pres.—G. E. Bell 
Clerk—A. F. Manning 
Treas.—L. A. Mayberry 
Sales Mgr.—J. A. Crowe 
Pur. Agt.—G. L. Mayberry 


°Rogers Plastic Corp., West Warren, 
Mass. (I) 

Injection machines: 4—8 oz.; 3-12 oz.; 4—16 

20 oz.; 2—32 oz. 


OZ.; 
Pres. & Gen. Mgr.—A. C. Martinelli 
Asst. Gen. Mgr.—R. W. Nadeau 


Schreiter, F. R., Inc., Clinton, Mass. (1) 
Injection machines: 3—8 oz.; 1—16 oz. 
Pres. & Treas.—F. R. Schreiter 


Scott, Palmer & Co., Inc., New Bedford, 
Mass. (C) 


Personnel: see p. 923 


*Sheffield Plastics, Inc., Sheffield, Mass 
(E) 

Extrusion machines: 3—3\” 

Pres.—H. R. Stover 

Vice Pres. & Sales Mgr.—F. J. Burke 

Secy.—F. M. Myers, Jr. 

Treas.—J. B. Orr 

Pur. Agt.—J. E. Mullen 


*Shore Line Industries, Inc., Clinton, 
Mass. (E) 

Extrusion machines: 1-2”; 1—3\%”; 3—4%” 

Pres.—F. B. Stannard 

Vice Pres.—R. J. Clifford 

Secy. & Treas.—H. Stannard 

Vice Pres. Sales—W. A. Ward, Jr 

Pur. Agt.—J. Wagner 


Sloane Plastic Co., W. Concord, Mass. (C, 
1) 

Compression presses: 1—20 ton; 1—30 ton 

Injection machines: 1—1 oz.; 1—2 oz. 


Owner—J. R. Sloane 








Springfield Moulders Inc., Monson, Mass. 
(I) 

Injection machines: 1—1 oz.; 2—4 oz.; 1—6 oz.; 
1—8 oz. 

Pres.—V. E. Rosenlund 

Vice Pres.—G. E. Stacy 

Treas.—D. T. Snow, Jr. 


°Standard Plastics Co., Inc., Attleboro, 
Mass. (C, I) 

Compression presses: 6—30 to 150 ton 

Injection machines: 16—1 to 12 oz. 

Pres. & Sales Mgr.—W. H. Cranston 

Treas.—F. V. Murphy, Jr. 

Gen. Supt.—E. E. Griffith 


*Standard Pyroxoloid Corp., Leominster, 
Mass. (E, I) 

Extrusion machines: 1—4%4” 

Injection machines: 8—2 to 16 oz. 

Pres., Secy. & Pur. Agt.—N. H. Farr 

Vice Pres. & Treas.—W. H. Lane 

Sales Mgr.—I. S. Casper 


Terkelsen Machine Co., Boston, Mass. (C) 
Compression presses: 30—50 ton; 5—100 ton 
Pres.—A. B. Terkelsen 

Vice Pres.—J. Derry 

Treas.—E. A. Terkelsen 

Sales Mgr.—H. A. Myers 

Pur. Agt.—G. C. Terkelsen 


*Tupper Corp., Farnumsville, Mass. (E, I) 
Extrusion machines: 5—1% to 3%” 
Injection machines: 90—2 to 32 oz. 


Pres.—E. S. Tupper 


*Union Products, Inc., Leominster, Mass. 


a) 
Extrusion machines: 1—2%” 


Injection machines: 8 


















CUSTOM MOLDERS AND EXTRUDERS 


Pres. & Sales Mgr.—G. K. Progin 
Vice Pres.—N. Lambert 

Secy. & Pur. Agt.—J. W. Sullivan 
Treas.—L. R. Cole 


United Plastic Corp., Fitchburg, Mass. (1) 
Injection machines:8—8 to 20 oz. 


Pres., Secy. & Sales Mgr.—E. Stone 
Treas. & Pur. Agt.—S. Stone 


*Victory Plastics Co., Hudson, Mass. (C, 
Compression presses: 20—25 to 850 ton 
Extrusion machines: 2—2%” 

Injection machines: 8—48 oz. 

Transfer presses: 5 

Pres.—E. L. Beckwith 

Vice Pres.—C. P. Maciver 

Secy.—J. P Carr 

Treas.—G. W. Tarr 

Sales Mgr.—W. J. Collins 

Pur. Agt.—J. A. Donahue 


°W. & A. Co. Inc., Attleboro, Mass. (C, 1) 
Compression presses: 4—50 ton; 1—150 ton; 
2—250 ton 
Injection machines: 6—8 oz. 
Pres., Treas., Sales Mgr. & Pur. Agt.— 
W. R. Augat 
Vice Pres. & Secy.—B. D. Gamache 


*Whitman Plastics Corp., Lynn, Mass. 
(C, E) 

Compression presses: 1 

Extrusion machines: 3 

Pres. & Treas.—J. E. Beaumont 

Secy.—G. Nayler 

Pur. Agt.—P. Tessier 


“Worcester Moulded 
Worcester, Mass. (1) 
Injection machines: 20—8 to 375 oz. 

Pres.—P. J. Graham 
Treas. & Sales Mgr.—H. Gooch, Jr. 
Pur. Agt.—R. E. Williams 


Plastics Co., 


MICHIGAN 
Ameriplastic Co., The, Flint, Mich. (1) 


Injection machine: 1—2 oz. 

“ves. & Sales Mgr.—J. S. Graves 
ce Pres.—J. G. Graves 
cy., Treas. & Pur. Agt.—V. Cook 


’ Associated Plastic Companies, Inc., Mid- 
land, Mich. (E, I) 

Extrusion machines: 1—2”; 1-244” 

Injection machines: 4—4 oz.; 5—8 oz.; 1-16 
oz.; 1—24 oz.; 1—48 oz.; 1—60 oz. 

Pres.—R. Alter 

Sales Mgr. & Gen. Mgr.—P. W. Young 

Treas.—E. Edeleup 

Bangor Plastics, Inc., Bangor, Mich. (C, T) 

Compression presses: 23—50 to 640 ton 

Transfer presses: 1—230 ton 

Pres.—V. Miller 

Vice Pres. & Treas.—E. O. Wokeck 

Secy.—G. Wokeck 


*Bolta-Carpart, Inc., Owosso, Mich. (1) 
Injection machines: 6—16 oz. 

Pres.—J. Bolten, Jr. 

Vice Pres. & Sales Mgr.—T. S. Drabek 

Secy. & Treas.—C. N. Wilson 

Pur. Agt.—A. R. Hoeksema 

Plant Mgr.—S. Walker 


Capac Plastics Inc., Capac, Mich. (C) 
Compression presses: 14—100 to 700 ton 
D & D Plastics Inc., Van Dyke, Mich. (1) 


Injection machines: 2—8 oz. 
—F Dperates own tool room. 


% Indicates Advertiser. 


898 Letters indicate type of molding. (See p. 889) 


Pres.—J. Dohrwardt 
Vice Pres.—H. F. White 
Secy. & Treas.—D. Dohrwardt 


*Detroit Macoid Corp., Detroit, Mich. 
(E, I) 

Extrusion machines: 16 

Injection machines: 12—8 to 48 oz. 

Pres.—G. S. Hendrie 

Vice Pres. & Sales Mgr.—J. E. Gould 

Secy.—S. D. Bradley 


Detroit Molded Plastic Corp., Detroit 2, 
Mich. (C, I, T) 

Compression presses: 1—10 ton; 2—40 ton; 1- 
60 ton; 4—150 ton 

Injection machines: 2—1% oz.; 1—4 oz.; 2—8 oz. 

Transfer presses: 1—350 ton 

Pres. & Gen. Mgr.—M. M. Moats 

Vice Pres.—B. A. Moats 

Secy.—J. D. Ward 

Pur. Agt.—H. D. Mair 

Sales Mgr.—Geo. Stevens 


*Detroit Plastic Molding Co., St. Clair 
Shores, Mich. (I) 

Injection machines: 2—8 oz.; 2—12 oz.; 
1—20 oz. 

Pres. & Sales Mgr.—M. Ladney, Jr. 

Vice Pres. & Pur. Agt.—R. F. Filippelli 

Secy. & Treas.—-M. Ladney 


*°Electric Auto-Lite Co., The, Bay Mfg. 
Div., Bay City, Mich. (C, I, T) 

Compression presses: 1—10 ton; 12—15 ton; 
2—35 ton; 3—50 ton; 6-70 ton; 6—90 ton; 
9—100 ton; 1-150 ton; 8—160 ton; 1—169 
ton; 3—425 ton; 1—1500 ton 

Injection machines: 2—4 oz.; 2—6 oz.; 2—12 
oz.; 32—8 oz.; 2—9 oz.; 3-16 oz.; 2—24 oz.; 
1—28 oz. 

Transfer presses: 4—50 ton; 7-100 ton; 2—200 
ton; 4—250 ton; 4—300 ton; 1—350 ton 

Gen. Mgr.—C. M. Adams 

Asst. Gen. Mgr.—F. F. Wacker 

Prod. Mgr.—H. B. Lienert 

Plastics Eng.—M. F. Bendzick 

Chief Eng.—H. L. Decker 

Sales Mgr.—J. P. Kelso 

Pur. Agt.—B. D. Kimerer 

Planning Mgr.—G. V. Smith 


Evans-Winter-Hebb Inc., Detroit, Mich. 
(C, I) 

Compression presses: 2—30 ton; 2—100 ton; 
1—450 ton 

Injection machines: 1~% oz.; 1—4 oz.; 3—8 oz.; 
1—11 oz. 

Pres.—A. W. Winter 

Vice Pres.—C. J. Jourdan 

Treas. & Pur. Agt.—J. Kingsepp 

Sales Mgr. Plastics Div.—D. F. Hoffman 


Frank Paper Products Corp., Detroit, 
Mich. (E) 

Extrusion machines: 4 

Pres.—L. C. Frank 

Vice Pres.—B. G. Rich; S. R. Klein 

Treas. & Sales Mgr.—L. Frank, Jr. 

Pur. Agt. & Secy.—J. Morrison 


General Machine & Tool Works, Inc., 
Walled Lake, Mich. (I) 

Injection machines: 4—8 oz.; 2—32 oz.; 2—48 
oz.; 1—200 oz.; 1—300 oz.; 1—400 oz. 

Pres. & Gen. Mgr.—G. Kovacs 

Vice Pres.—E. E. Abbott 

Secy. & Treas.—I. M. Whitworth 


°Haas Corp., Mendon, Mich. (C, I, T) 
Compression presses: 50 to 400 ton 
Injection machines: 3—6 to 16 oz. 

Transfer presses: 25 

Pres.—P. C. Haas 

Secy. & Pur. Agt.—N. Haas 

Treas.—V. L. Haas 

Sales Mgr.—J. Morisey 


Hoffman Industries, Inc., Spring 
Mich. (1) 

Injection machines: 1—8 oz.; 1-16 oz 

Pres. & Gen. Mgr.—J. J. Hoffman 

Vice Pres.—E. F. Hoffman 

Secy. & Treas.—W. P. Hoffman 


°Hughes Tool & Mfg. Co., Bento 
bor, Mich. (1) 

Injection machines: 2—4 oz. 

Pres.—K. H. Hughes 

Secy.—R. S. Kasischke 

Treas.—M. W. Hughes 


Lus-Trus Extruded Plastics, Inc., Ann Ar- 
bor, Mich. (E) 

Extrusion machines: 5—2” to 3%” 

Pres.—F. N. Menefee 

Vice Pres., Sales Mgr. & Pur. Agt.— 
E. E. Magnuson 

Secy. & Treas.—J. F. Haarer 


°MacDonald Mfg. Co., New Baltimore. 
Mich. (1) 

Injection machines 1—4 oz.; 4—8 oz.; 1—9 oz 
1—16 oz.; 1—22 oz. 

Pres. & Treas.—S. MacDonald 

Vice Pres. & Sales Mgr.—J. H. Kuhn 

Secy.—D. R. MacDonald 

Pur. Agt.—G. Wessel 


*Michigan Molded Plastics, Inc., Dexter, 
Mich. (C, I, T) 

Compression presses: 35—30 to 600 ton 

Injection machines: 14—9 to 22 oz. 

Transfer presses: 4—200 ton 

Pres., Gen. Mgr. & Sales Mgr.—J. G. Rossiter 

Vice Pres. & Treas.—D. Vass 

Secy. & Asst. Treas.—R. C. Zwinck 

Pur. Agt.—W. K. McGee 


*Michigan Plastic Products Inc., Grand 
Haven, Mich. (1) 

Injection machines: 2—8 oz.; 1—20 oz.; 2—24 
oz.; 1-32 oz. 

Pres.—M. G. Sherwood 

Vice Pres.—M. A. Sherwood 

Secy. & Treas.—B. P. Sherwood, Jr. 

Chief Engr.—J. G. Myers 


*Modern Plastics Corp., Benton Harbor, 
Mich. (C, I, T) 

Compression presses: 30—50 to 800 ton 

Injection machines: 11—8 to 64 oz. 

Transfer presses: 13-100 to 450 ton 

Pres. & Treas.—W. Miller 

Vice Pres. & Gen. Mgr.—O. E. Skelton 

Secy.—S. Miller 

Pur. Agt.—R. W. Davis 


Molded Products Co., Hazel Park, Mich. 
(C, T) 


Compression presses: 6 
Transfer presses: 6 
Pres.—D. E. Clemenson 


*Nu-Way Sash & Screen Mfg. Co., Dear- 
born, Mich. (C, E) 

Compression presses: 1—10 ton; 1—25 ton; 
1—90 ton 

Extrusion machines: 4 

Pres.—A. Trarbach 

Supt.—D. Berg 

Sales Mgr. & Pur. Agt.—A. Gorak 


*Plastic Processing Co., Inc., Flint, Mich. 
(C, I, T) 

Compression presses: 1—20 ton; 1—200 ton 

Injection machines: 1—4 oz.; 1—8 oz.; 1—12 oz. 

Transfer presses: 1—200 ton 

Pres. & Sales Mgr.—E. M. Werbe 

Vice Pres.—L. D. Benson 

Secy.—L. A. Werbe 

Treas.—W. S. Gutterman 

Pur. Agt.—R. Cook 
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St. Clair Plastics Corp., Marine City, 
Mich } 

j machines: 1—4 oz.; 1—8 oz.; 1—10 oz. 

Pres.—C. B. Haas 

, Secy. & Treas.—A. Kindsvater 

Ass’t Secy.—V. Kovacs 


*Schwab & Frank Inc., Detroit, Mich. 


Extr m machines: 5—1 to 2%” 
Pres. & Treas.—F. E. Schwab 

Vice Pres.—P. C. Roche 

Secy. & Pur. Agt.—J. Anderson 


Sales Mger.—G. Kerwin 

Twentieth Century Plastics, Ann Arbor, 
Mich. (C, I, CM) 

Compression presses: 1-10 ton; 1—15 ton 

Iniection machines: 3—% oz.; 1—1 oz. 

Pres.—W. Schreer 

Secy. & Treas.—C. Schreer 

Sales Mgr.—C. LeBeau 

Pur. Agt.—L. Stauch 


W-L Molding Co., The, Kalamazoo, Mich. 
b, de:ae 

Compression presses: 1—20 ton; 1—30 ton; 2- 
100 ton; 2—200; 1—250 ton 

Injection machines: 1—8 oz.; 1—10 oz. 

Transfer presses: 1—30 ton; 1—100 ton; 1—200 
ton; 1-250 ton 

Partner—G. R. Laure 

Pur. Agt.—J. P. Nielsen 


MINNESOTA 


Acme Plastics, Minneapolis, Minn. (1) 
njection machines: 1—6 oz.; 2—8 oz.; 1—9 oz. 


Pres., Treas. & Pur. Agt.—C. L. Barker 
Vice Pres., Secy. & Prod. Mgr.—C. J. Romer 


Eiler Equipment Co., Minneapolis, Minn. 
C, I) 

Pres.—R. A. Eiler 

Vice Pres.—D. C. Frentz 


Erickson, Walter Machine Co., Minneap- 
olis, Minn. (C) 

Compression presses; 2—250 ton; 1—300 ton 

Pres.—W. F. Erickson 

Vice Pres.—R. K. Erickson 

Secy.—F. S. Erickson 


Mayon Plastics, Minneapolis, Minn. (E) 
Extrusion machines: 2—2%”; 1—3%” 
Partner & Tech. Supt.—R. D. Johnson 


Minneapolis Plastic Molders, Inc., Min- 
neapolis, Minn. (C, I, T) 
mpression presses: 10—30 to 200 ton 
jection machines: 2—4 to 8 oz. 
ransfer presses: 8—60 to 200 ton 
Pres. & Treas.—J. E. Anderson 
ce Pres.—E. W. Anderson 
cy.—A. Swanson 
* Operates own tool room. 
® Indicates Advertiser. 


*Minnesota Plastics Corp., St. Paul, 
Minn. (I) 

Injection machines: 19—4 to 100 oz. 

Pres.—H. R. Galloway 

Vice Pres.—C. S. Blackwell 

Secy. & Pur. Agt.—R. J. Busek 

Sales Mgr.—J. H. Thomas 

Chief Engr.—J. J. Brandt 


Moulded Products, Inc., Maple Plain, 
Minn. (C) 

Compression presses: 3—75 ton; 3—150 ton; 
2—320 ton 

Pres, & Sales Mgr.—H. E. Wolner 

Vice Pres.—S. Bright 

Secy. & Pur. Agt.—M. Bright 

Treas.—L. Margolis 


*°Northwest Plastics, Inc., St. Paul, 
Minn. (C, I, T) 

Compression presses: 1—50 ton; 2—200 ton; 
1—300 ton 

Injection machines: 1—2 oz.; 1—4 oz.; 6—8 oz.; 
1—12 oz.; 1—24 oz. 

Transfer presses: 1—100 ton; 3—150 ton; 2—200 
ton; 2—300 ton; 2—350 ton 

Pres. & Sales Mgr.—C. C. Dailey, Jr. 

Vice Pres.—W. H. Mahle 

Secy.—T. C. Macoubrey 

Treas.—R. W. Helgeson 

Pur. Agt.—R. Twiss 


*Plastics Inc., St. Paul, Minn. (C, T) 

Compression presses: 5—14 ton; 5—100 ton; 1 
175 ton; 1—300 ton; 1—500 ton 

Transfer presses: 1-175 ton; 1—300 ton; 
1—500 ton 

Pres.—H. A. Griebenow 

Vice Pres.—W. W. Brooks 

Secy.—D. M. Munroe 


Product Eng. & Development Co., Hop- 
kins, Minn. (C, T) 

Compression presses: 1—40 ton; 1—100 ton; 
2—175 ton 

Transfer presses: 1—175 ton 

Pres.—W. E. Hutchins 

Gen. Mar., Sales Mgr. & Pur. Agt.— 
A. G. Morrison 

Secy.—L. G. Fassett 

Treas.—H. W. Mulder 


° Rainbow Plastic Products Co., Minneap- 
olis, Minn. (C, I) 

Compression presses: 1—50 ton; 1—75 ton; 
1—175 ton 


Injection machines: 2—8 oz. 


*Rayette, Inc., St. Paul, Minn. (C, 1) 

Compression presses: 1-15 ton; 2—30 ton 2 
50 ton; 3—100 ton; 1—150 ton; 1—200 ton 

Injection machines: 2—8 oz. 

Pres.—M. L. Arend 

Vice Pres.—S. C. Watson, W. E. Sears, R. Whit- 
man, W. P. Niemiec 

Secy.—W. E. Rumble 

Vice Pres. & Treas.—J. V. Page 

Pur. Agt.—W. C. Tuchfarber 


*Schaake, A. J. Co., St. Paul, Minn. (C, I) 

Compression presses: 2—30 ton; 1-150 ton; 1 
200 ton; 1—250 ton 

Injection machines: 1—% oz.; 6—% oz. 

Pres. & Sales Mgr.—A. J. Schaake 

Vice Pres., Treas. & Pur. Agt.—K. M. Schaake 

Secy.—E. Miller 


MISSOURI 
AVSCO, Inc., Kansas City, Mo. (I) 


Injection machines: 1—4 oz.; 1—6 oz.; 1—8 oz.; 
2—12 oz. 

Pres. & Sales Mgr.—J. E. Ferguson 

Vice Pres. & Pur. Agt.—G. W. Heflin, Jr. 

Secy. & Treas.—B. W. Ferguson 





Complete addresses of companies listed appear on pp. 929-950 





CUSTOM MOLDERS AND EXTRUDERS 


*General Fibre Co., St. Louis, Mo. (C, 1) 
Compression presses: 12—10 ton; 6—25 ton; 
12—35 ton 

Injection machines: 13 


Pres.—L. T. Apple 

Vice Pres. & Sales Mgr.—F. G. Pellegrino 
Secy.—G. Krus 

Pur. Agt.—M. E. Bry 


°Gerber Plastic Co., St. Louis, Mo. (I) 
Injection machines: 5—12 oz. 

Pres.—A. J. Gerber 

Secy. & Treas.—H. E. Goldberg 

Pur. Agt.—A. P. Goldberg 


*Imco Container Corp., Kansas City, Mo. 
(E, I) 

Pres.—W. K. Archer 

Vice Pres.—J. Kroh 

Secy. & Treas.—H. J. Steed 

Sales Mgr.—R. V. Vosburgh 

Pur. Agt.—M. L. Davis 


°K-S-H Plastics, Inc., High Ridge, Mo. (E) 
Extrusion machines: 4 


Pres.—R. S. Hawes, III 
Vice Pres.—F. L. Hawes 


*Koch Mfg. Co., Jackson, Mo. (C, T) 

Compression presses: 3—75 ton; 2—150 ton; 
2—400 ton; 1—500 ton 

Transfer presses: 3—75 ton; 1—200 ton 

Chr. of Bd. & Gen. Mgr.—H. R. Koch 

Pres. & Treas.—J. N. Koch 

Vice Pres.—A. E. Perrin 

Secy.—R. M. Buerkle 

Sales Mgr.—R. Abeles, Jr. 

Pur. Agt. & Plant Mgr.—N. L. Rouggly 


°Koller Craft Plastic Products, Inc., Fen- 
ton, Mo. (C, I, T) 

Compression presses: 2—75 ton; 2—100 ton; 2 
200 ton; 2—250 ton; 1—300 ton; 1—350 ton 

Injection machines: 1—4 oz.; 1—9 oz.; 1—12 
oz.; 2—16 oz.; 2—32 oz.; 1—100 oz.; 1—200 
oz. 

Transfer presses: 2—100 ton; 3-150 ton; 2—200 
ton 

Pres. & Sales Mgr.—A. J. Koller 

Vice Pres.—R. A. Karasek 

Secy. & Treas.—M. C. Koller 

Pur. Agt.—R. L. Boehner 


°Kopplin Molding Corp., St. Louis, Mo. 
(C, 1, T) 

Compression presses: 11—50 to 200 ton 

Injection machines: 1—2 oz.; 4—2 to 6 oz. 

Transfer presses: 5 

Pres.—K. Kopplin 

Vice Pres. & Sales Mgr.—C. P. Lamson 

Secy.—N. E. Puff 

Treas.—E. T. Kopplin 

Pur. Agt.—D. S. Schnieder 


°Kuhlman Plastics Co., Inc., Kansas City, 
Mo. (1) 

Injection machines: 1—4 oz.; 1—9 oz.; 2—12 
oz.; 4—16 oz.; 1—48 oz.; 1—60 oz. 

Pres., Sales Mgr. & Pur. Agt.—O. E. Kuhlman 

Vice Pres.—K. R. McHardy 

Secy.—L. Schumaker 

Treas.—M. L. Kuhlman 


* National Products Co., Kansas City, Mo. 
(1) 

Injection machines: 2—4 oz.; 2—9 oz.; 3 
oz.; 1—24 oz. 

Gen. Partner—D. M. Kitterman 
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St. Louis Moulding Co., St. Louis, Mo. (C, 
1) 

Compression presses: 2 

Injection machines: 8 

Pres.—G. A. Goessling 

Vice Pres.—V. J. Goessling 

Pur. Agt.—L. R. Sappington 











CUSTOM MOLDERS AND EXTRUDERS 


NEBRASKA 
Air Light Products Co., Omaha, Neb. (1) 


Injection machines: 2—6 oz. 
Pres. & Treas.—L. Lambach 


Vice Pres., Sales Mgr. & Pur. Agt.—F. Lambach 
Secy.—R. F. Robinson 


*Kerr, R. W. Plastic Co., Hastings, Neb. 
(Cc T) 

Pres.—R. W. Kerr 

Vice Pres.—C. Kerr 


*Kerrco Products, Lincoln, Neb. (C, I, T) 
° Nebraska Plastics, Inc., Cozad, Neb. (E) 


Extrusion machines: 1—-2%”"; 1—3%” 

Pres.-M. German 

Vice Pres. & Sales Mgr.—D. Winegar 

Secy. & Treas.—R. German 

Omaha Plastics Co., Omaha, Neb. (C, 1) 

Compression presses: 1—25 ton; 1—30 ton; 1 
150 ton 

Injection machines: 1—1 oz. 

Pres.—G. D. Kahn 

Secy. & Treas.—J. K. Kahn 


NEW JERSEY 
°A. K. Tool Co., Inc., Union, N. J. (1) 


Injection machines: 2 


Pres.—A. K. Kurz 

Vice Pres.—E. K. Kurz 
Secy.—A. G. Kurz 
lreas.—A. G. Kurz 

Sales Mgr.—E. J. Dragnett 
Pur. Agt.—D. Delmont 


*Alan Plastics Corp., Irvington, N. J. (E) 
Extrusion machines: 6 

Pres.—M. H. Herman 

Vice Pres.—G. Herman 

Secy.—J. Greene 

Treas.—S. Greene 

Sales Mgr. ~M. Feilshus 

Pur. Agt.—G. Brunetto 


All Plastics Corp., Avon, N. J. (1) 

Injection machines: 1—2 oz.; 2~8 oz.; 1—12 oz. 

Pres.—A. G. Tompkins 

Vice Pres., Sales Mgr. & Pur. Agt.—W. B. 
Tompkins 

Secy. & Treas.—C. M. Weidmann 


Alpha Plastics Inc., W. Orange, N. J. (E) 
Extrusion machines: 2—3% in. 

Pres. & Pur. Agt.—C. E. Harkrader 

Vice Pres. & Sales Mgr.—C. W. Martin, Jr. 

Secy. & Treas.—-M. G. Harkrader 


Arrow Plastics Corp., Passaic, N. J. (I) 


Injection machines: 4 oz.; 6 oz.; 8 oz.; 12 oz.; 
24 oz. 


Pres., Treas. & Pur. Agt.—M. Harris 
Vice Pres.—J. Harris 
Secy.—G. Harris 


* Atlas Plastics Inc., Little Ferry, N. J. (1) 
Injection machines: 1—6 oz.; 83—12 oz. 
Pres.—B. W. Maute 


Berglund-Swenson Co., Inc., Arlington, 
N. J. (I) 


Injection machines: 4—4 to 8 oz. 


Pres. & Sales Mgr.—V. H. Swenson 
Vice Pres. & Pur. Agt.—G. I. Feeley 
Treas.—K. W. Berglund 


ar Eng. & Mfg. Co., Berkeley, N. J. 


Compression presses: 50 to 150 ton 


—~FOperates own tool room. 


& Indicates Advertiser. 


900 Letters indicate type of molding. (See p. 889) 


Injection machines: 4 to 16 oz. 


Partner & Gen. Mgr.—A. F. Bahlke 
Partner & Fact. Supt.—W. Giese 


Bloomfield Molding Co., Bloomfield, N. J. 
(C, I, T) 
Compression presses: 9—25 to 300 ton 
Injection machines: 6—2 oz. to 16 oz. 

Transfer presses: 1—200 ton; 1—300 ton 
Pres.—S. Novick 

Gen. Mgr.—M. A. Sanders 

Sales Mgr.—B. F. Jacobs 

Prod. Mgr.—H. F. Jacobs 


**Boonton Molding Co., Boonton, N. J. 
(C, I, T) 

Compression presses: 108-15 to 500 ton 

Injection machines: 16—up to 8 oz. 

Transfer presses: 8 

Pres.—G. K. Scribner 

Vice Pres.—C. J. Groos, Sales; R. M. Daugherty, 
Prod.; F. K. Davidson, Res. & Dev.; W. T. 
Stopford, Boontonware Div. 

Secy.—R. W. Post 

Treas.—-W. T. Helwege 

Pur. Agt.—H. E. Packer 


°Celluplastic Corp., Newark, N. J. (E, 1) 
Extrusion machines: 5—2% to 3%” 

Injection machines: 16—3 to 80 oz. 

Pres., Treas.—J. D. Giles 

Vice Pres. & Sales Mgr.—W. J. A. Connor 
Secy.—J. Nadel 

Pur. Agt. & Plant Mgr.—A. Nichols 


*Claremould Plastics Co., Newark, N. J. 
(I) 

Injection machines: 2 to 16 oz. 

Pres.—S. Clare 

Secy. & Pur. Agt.—P. Clare 

Treas. & Sales Mgr.—G. Clare 


Clifton Plastics Corp., Clifton, N. J. (1) 
Injection machines: 2—8 oz.; 1—12 oz. 
Pres.—S. Rudd 

Vice Pres., Sales Mgr. & Pur. Agt.—L. Holstein 
Secy. & Treas.—M. Rudd 


*Colorite Plastics of N. J., Inc., Paterson, 
N. J. (E) 

Extrusion machines: 2%” to 414” 

Pres.—M. Weiss 

Secy. & Treas.—J. R. Besserman 


*Curtiss Wright Corp., Plastics Div., 
Carlstadt, N. J. (1) 

Injection machines: 1 oz. to 48 oz. 

Pres.—R. T. Hurley 

Exec. Vice Pres, & Gen. Mgr.—J. V. Miccio 

Asst. Gen. Mgr.—S. A. Bell 


*°Davis, Joseph Plastics Co., Arlington, 
N. J. (E, I) 

Extrusion machines: 36—1 to 8” 

Injection machines: 11—2 to 16 oz. 

Pres.—J. Davis 

Vice Pres.—A. Davis 

Treas. & Pur. Agt.—M. Davis 

Sales Mgr.—L. Steinhardt 


— A. J. Corp., E. Paterson, N. J. 
I 


Injection machines: 4—4 oz.; 12—8 oz.; 2—12 
oz. 

Pres.—A. J. Desimone 

Vice Pres. & Treas.—J. A. Desimone 

Secy.—J. J. O'Reilly 

Pur. Agt.—W. Mahan 


*Dillon-Beck Mfg. Co., Hillside, N. J. (I) 

Injection machines: 4—8 oz,; 1-12 oz.; 1-16 
oz. 

Pres.—J. P. Logan 

Vice Pres. Mfg.—R. R. Lowe : 

Vice Pres. Sales—C. B. Sanders h, 

Secy, & Treas.—W. E. Selby, Jr. i 

Pur. Agt.—R. Ellis 


*Emeloid Ca, Inc., The, Hillsid J. 
Injection machimes: 1—2 0z.; 1—4 oz 
1—8 oz.; 1—12 oz. 
Pres.—M. P. Leeds 
Vice Pres. & Treas. —E. K. Madan 
Pur. Agt.—W. Kalita 


*° Engineering Labo tatories, Inc., Pomp. 
ton Lake, N. J. (E) 

Extrusion machines: 1—2” 

Pres.—A. C. Mason 

Secy.—H. G. Mason 

Sales Mgr.—E. Orton 

Pur. Agt.—A. C. Mason 


*°Garfield Mfg. Co., Garfield, N. |. (C, 
CM) 


Compression presses: 103—5 to 500 ton 
Pres.—Mrs. B. H. Howell 

Exec. Vice Pres.—L. R. Egg 

Vice Pres. & Gen. Mgr.—G. H. Howell 
Vice Pres. Sales—J. N. Campbell 
Secy.—B. M. Arts 

Treas. & Pur. Agt.—W. J. Stagg 


Garrison Co., The, Kenilworth, N. J. (£) 
Extrusion machines: 3-2”; 1-3” 

Pres. & Pur. Agt.—D. H. Garrison, Jr. 

Vice Pres.—H. H. Bucklemueller 

Secy.—C. A. Cranmer 

Treas.—M. C. Garrison 


Garwood Plastics, Inc., Garwood, N. J. (1) 
Injection machines: 2—12 oz. 

Pres., Sales Mgr. & Pur. Agt.—M. Famely 
Vice Pres. & Treas.—J. N. Scher 

Secy.—H. Famely 


Geneve Mfg. Corp., Trenton, N. J. (C) 
Compression presses: 3 


Pres. & Treas.—E. B. Greenspun 
Vice Pres. & Secy.—E. Greenspun 


*°Gilbert Plastics, Inc., Hillside, N. ]. (1 
Injection machines: 14—4 to 20 oz. 

Pres.—P. Klein 

Vice Pres. & Treas.—B. Schnall 

Secy.—J. Simon 


Hall Mfg. Corp., Hackensack, N. J. (E) 
Extrusion machines: 1—2”; 1—314” 
Pres., Treas., Sales Mgr. & Pur. Agt.— 
W. W. Hall 
Vice Pres.—V. Flagg 
Secy.—A. F. Hall 


Holstein, Lee Injecti Molding Inc., 
Clifton, N. J. Dp 


Injection machines: 1—8 oz.; 2—12 oz. 
Pres., Sales Mgr. & Pur. Agt.—L. Holstein 
Vice Pres.—S. Holstein 

Treas.—-M. H. Rudd 


Hungerford Plastics Corp.,. Rockaway, 

N. J. (E, I) 

Extrusion machines: 5—2 to 6” 

Injection machines: 12—10 to 32 oz. 

Pres.—D. C. Hungerford 

Vice Pres.—J. Sandler 

Secy. & Treas.—J. F. Morrison 

Sales Mgr.—D. M. Crabb 

Pur. Agt.—R. Jacques 

*Hyde, A. L. Co., Grenloch, N. J. (I) 

Injection machines: 2—4 oz.; 1—12 oz.; 1-16 
oz.; 1-20 oz.; 1-100 oz.; 1-200 oz. 

Pres, & Sales Mgr.—A. S. Hyde 


Vice Pres.—C. L. Hyde 
Secy. & Treas.—A. L. Hyde 


Hydrawlik, Roselle, N. J. (E) 
Pres.—G. A, Brown, Sr. 
Pur. Agt.—M. J. Johnson 


ram Devices Inc., Edgewater, N. J. 
I 


Pres,—N, Schnell ‘ . 
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ial Plastic Co., Plainfield, N. J. (E) 














In 
machines: 1—3%"; 2—4%” 
Sales Mgr.—E. A. Baurer 
I. Schenkman 
Schenkman 
Schenkman 
A. Rexer 
I trial Synthetics Corp., Garwood, 
n machines: 16 
I Treas.—A. A. Kaufman 
\ es. & Secy.—K. Genereux 





Mer.—M. R. Lustgarten 






*° Irvington Varnish & Insulator Co., Irv- 
gton, N. J. (E) 
4. E. Jones 
W. J. Stillwell 
M. Miller 
C. Egner 
Sa Mer.—G. C. Brown 
Agt.—C. K. Johnson 






Vice Pres 





Se I 









Ivory Plastics Co., Bogota, N. J. (I) 
8 oz 






tion machines: 3 





I & Sales Mgr.—E. F. Vito 






Jersey Plastic & Die Casting Co., Irving- 
ton, N. J. (C, I, T) 
Compression presses: 7—50 to 800 ton 
Injection machines: 11—1 to 32 oz. 
-5 to 200 ton 






Transfer presses: 3 





Pres.—P. B. Zazzara 

Secy. & Gen. Mgr.—N. L. Zazzara 
Sales Mgr.—B. A. Cater 

Pur. Agt.—J. Circhirillo 

R. Pinkerton 







Engr.—J 





Kaye Plastics Corp., New Brunswick, N. J. 
I 





Injection machines: 2—8 oz. 
Pres.—S. L. Kaye 

Vice Pres. & Treas.—P. Kaye 
Secy.—B. G. Kaye 

Pur. Agt.—N. G. Potter 










°Kemtek Corp., Newark, N. J. (E) 


2-2%”; 2-3%” 





Extrusion machines: 6—1%”"; 


Pres.—A. J. Pastine 
Secy. & Treas.—J. H. 








Strasbourger 






Keystone Plastics, Inc., Union, N. J. (E) 
1-2”; 1—-2%"; 2—3%” 





Extrusion machines: 


W. Gould 
Secy. & Treas.—C, Gould 





Pres. 







*°Kuhn & Jacob Molding & Tool Co., 
rrenton, N. J. (C, T) 

Cempression presses: 5—25 ton; 3 
50 ton; 9—65 ton; 9—100 ton 

100 ton; 8 






35 ton; 14 





Transfer presses: 7 140 ton; 2—200 
ton; 2—300 ton 

Pres.—E. Jacob 

Vice Pres.—W. Jacob 

Secy. & Sales Mgr.—W. J. Jacob, Jr. 

lreas.—E. A. Jacob, Jr. 

Pur. Agt.—M. King 













Lermer Plastics, Inc., Garwood, N. J. (1) 
Injection machines: 1—9 oz.; 2—16 oz. 

Pres. & Treas.—H. B. Lermer 

Vice Pres., Secy. & Sales Mgr.—I. S. Lermer 
Pur. Agt.—B. Sichel 


iberty Plastics Co., Woodstown, N. J. (C, 
y, D) 

ompression presses: 25—100 to 1000 ton 

Extrusion machines: 1-2%”; 1—4%4” 

Injection machines: 1 
















* Operates own tool room. 
& Indicates Advertiser. 












Owner & Gen. Mgr.—C. D. Keaton 
Plant Mgr.—M. F. Keaton 

Prod. Mgr.—F. Blum 

Sales Mgr.—R. K. Church 


*°Lor-El Co., Jersey City, N. J. (1) 

Injection machines: 1—1 oz.; 4—4 oz.; 1—6 oz.; 
1—12 oz.; 1-16 oz. 

Pres., Sales Mgr. & Pur. Agt.—L. E. Feiler 

Secy.—E. E. Angelica 

Treas.—E. J. Angelica 


*&° Mack Molding Co., Inc., Wayne, N. J. 
(C, I, 

Compression presses: 48 

Injection machines: 35 

Transfer presses: 18 

Extrusion machines: 1 

Pres.—K. W. Macksey 

Vice Pres.—J. McIntosh 

Secy. & Sales Mgr.—S. I. Howell 

Treas.—D. S. Kendall 

Pur. Agt.—Wm. French 


Martindell Molding Co., Trenton, N. J. 
(C, I, T) 

Compression presses: 32 

Injection machines: 3 

Transfer presses: 6 

Pres.—M. H. Martindell 

Vice Pres.—G. C. Zentmayer 

Secy.—A. S. Martindell 

Treas.—M. H. Martindell, Jr. 

Pur. Agt.—J. C. Smith 


* Modern Molders, Inc., Kenilworth, N. J. 
(I) 

Injection machines: 5—4 to 16 oz. 

Pres. & Sales Mgr.—M. Lutz 

Secy. & Pur. Agt.—C. G. Karross, Jr. 


*°Mycalex Corp. of America, Clifton, 
N. J. (C, T) 


Compression presses: 3 
75 ton; 9 


500 ton 

Transfer presses: 3 150 ton; 1—300 
ton 

Pres. & Treas.—J. Taishoff 

Vice Pres. & Sales Mgr.—J. H. DuBois 

Secy.—C. B. Holleran 

Pur. Agt.—G. A. Hunkele 

Mer. Mfg.—A. S. Backus 


Myler Plastics Corp., Jersey City, N. J. 
(CM) 


Pres.—I. Clayman 


Nylon Molding Corp., Garwood, N. J. (1) 
Injection machines: 1—2 oz.; 1—18 oz. 

Pres., Sales Mgr. & Pur. Agt.—M. Famely 

Vice Pres. & Treas.—J. N. Scher 

Secy.—G. E. Ratajak 


*Nytef Plastics Inc., Kenilworth, N. J. (E) 
*° Park Plastics Co., Linden, N. J. (1) 


Injection machines: 3—3 oz.; 2—6 oz.; 2-10 
oz.; 7—12 oz.; 1—20 oz.; 1—24 oz 

Pres.—A. Lange 

Vice Pres.—E. Joffe 

Pur. Agt.—A. Monte 

*Plastic Inlays, Inc., Summit, N. J. (1) 

Injection machines: 1—4 oz.; 1—6 oz.; 4—8 oz.; 
2—40 oz. 

Pres.—J. J. Larmour 

Ass’t. Secy.—L. J. Ponsoldt 

Ass’t Treas.—E. M. Roth 

Mgr. Molding Div.—H. L. Kast 


Plasticraft Mfg. Co., Arlington, N. J. (I) 
Injection machines: 2—8 oz. 
Pres.—I. Siper 

Vice Pres., Treas. & Sales Mar. 
Secy. & Pur. Agt.—S. Siper 
Plastics Mfg. Inc., Orange, N. J. (1) 


Injection machines: 8—2% to 16 oz. 


B. Siper 





Complete addresses of companies listed appear on pp. 929-950 


CUSTOM MOLDERS AND EXTRUDERS 


Pres. & Sales Mgr.—C. F. Harms 
Treas. & Pur. Agt.—M. Reiss 


Poinsettia Co., Inc,. Pitman, N. J. (C, 1) 
Compression presses: 2-80 ton; 1-110 ton; 
1—160 ton 


Injection machines: 1—3 oz 


*Poly Plastic Products, Inc., Paterson, 
N. J. (E) 

Extrusion machines: 2—1%" 

Pres.—J. Esak 

Vice Pres.—A. A. Voskian 

Secy.—R. David 

Treas.—T. J. Najar 


1—-2%” 


*Pyro Plastics Corp., Union, N. J. (1) 


Injection machines: 40-2 to 16 oz 


Pres.—W. M. Lester 
Vice Pres. & Treas.—B. L. Lester 
Secy.—W. P. Marin 


Ass’t. Secy. & Treas.—W. M. Shapiro 
Eng. Sales Mgr.—J. W. Waldron 
Pur. Agt.—L. Lubars 

Sales Mgr.—F. A. Bouais 


°Reliance Plastic & Chemical Corp., 
Paterson, N. J. (EF) 
Extrusion machines: 2 


Pres.—H. Levine 
Resistoflex Corp., Belleville, N. J. (C, E, 
CM) 


Compression presses: 20 to 800 ton 
Extrusion machines: 1-2”; 1—4%” 

Pres.—E. S. Peierls 

Vice Pres. Sales & Sales Mgr.—H. E. Krebs 
Vice Pres. Res. & Dev.—A. N. T. St. John 
Secy.—F. V. Smith 
Treas.—J. M. Gentile 
Plastic Sales Mgr.—T. R 
Pur. Agt.—R. J. Atkins 


Thierry 


Richard Alan Button Co., Roosevelt, N. J. 
(C) 

Compression presses: 1 
2—200 ton; 1—250 ton 

Owner—B. S. Haines 

Pur. Agt. & Mgr.—I. Cantor 


50 ton; 10—150 ton; 


*Shaw Insulator Co., Irvington, N. J. (C, 
a7 

Compression presses: 28-15 to 325 ton 

Injection machines: 5—2 to 16 oz. 

Transfer presses: 30-15 to 325 ton 

Pres.—F. H. Shaw 

Vice Pres.—M. M. Stallman 

Vice Pres. & Secy.—S. H. Shaw 

Treas.—W. R. Hopkins 

Sales Mgr.—P. F. Huidekoper 

Pur. Agt.—F. P. Ashley 


*Springfield Tool & Die Co., Inc., Spring- 
field, N. J. (1) 
Injection machines: 1—6 oz.; 3—12 oz. 


Pres., Treas. & Pur. Agt.—L. Stark 
Secy.—G. Freudenberger 


Sterling Plastics Co., Union, N. J. (1) 
Injection machines: 14—2 to 24 oz. 

Pres. & Treas.—G. J. Staab 

Secy.—M. O. Staab 

Ass’t Secy. & Pur. Agt.—F. Betz 

Sales Mgr.—C. Cox 


°Stokes Molded Products Inc., Trenton, 
N. J. (C, E, I, T) 

Compression presses: 157 

Extrusion machines: 4 

Injection machines: 2 

Transfer presses: 2 

Pres.—S. W. Rolph 

Exec. Vice Pres.—S. P. Fisher 

Asst. Secy. & Treas. S. L. Yurkiewicz 

Sales Mgr.—J. A. Jackson 

Pur. Agt.—J. Bilbee 


25 to 600 ton 








CUSTOM MOLDERS AND EXTRUDERS 


* Synthetic Plastics Co., Newark, N. J. (C) 
Compression presses: 71 

Pres.—L. A. Kasen 

Vice Pres.—B. Kasen 

Secy., Treas., Sales Mgr. & Pur. Agt.—D. Kasen 


*Thermoplastic Processes, Inc., Stirling, 
N. J. (E) 

Extrusion machines: 1—1%"; 
1-3” 

Pres. & Sales Mgr.—J. M. DuPont 

Vice Pres.—P. Pollard, F. Blatt 

Secy., Treas. & Pur. Agt.—V. J. DuPont 


*Thomas Mfg. Corp., Newark, N. J. (1) 
Injection machines: 12—2 to 8 oz. 

Pres.—I. Thomas 

Secy.—J. Edwards 

Sales Mgr.—B. Maidment 

Pur. Agt.—W. C. Knight 


* United States Gasket Co., Camden, N. J. 
(C, E, I, CM) 

Compression presses: 20—5 to 1500 ton 

Extrusion machines: 15 

Injection machines: 1—2 oz.; 1—3 oz.; 

Pres.—A. J. McMullen 

Vice Pres.—C. M. Hobson, Jr., A. R. Klotzbach 

Secy. & Treas.—L. H. Meconnaney 

Sales Mgr.—H. S. Stott 

Pur. Agt.—J. W. Campbell 


3—8 oz. 


*Van Ness Plastic Molding Co., Belle- 
ville, N. J. (1) 
Injection machines: 1—3 oz.; 3—8 oz. 


Partners—Mr. & Mrs. P. J. Van Ness 


Wagner Plastic Corp., W. New York, N. J. 
(1) 
Injection machines: 1—2% oz.; 3—8 oz. 


Pres.—W. Wagner 


® Wiggins Plastic Molding Co., Inc., Belle- 
ville, N. J. (C, I, T) 

Compression presses: 20—10 to 500 ton 

Injection machines: 6—2 to 12 oz. 

Transfer presses: 3-10 to 150 

Pres. & Pur. Agt.—A. J. Wiggins 

Vice Pres.—F. Tokes 

Secy. & Treas.—P. Rainone 

Sales Mgr.—C. J. De Forest 


® Wilpet Tool & Mfg. Co., Kearny, N. J. (I) 

Injection machines: 2—4 oz.; 4—8 oz.; 4—12 
Oz.; 1—16 oz. 

Pres.—W. Niclaus 

Secy. & Treas.—P. Pfaff 


NEW YORK 
*Accurate Molding Corp., L. I. C., N. Y. 
(C) 


Compression presses: 18—25 to 300 ton 


Pres. & Sales Mgr.—L. Adenbaum 

Vice Pres.—D. Adenbaum 

Secy.—S. Schwimmer 

Treas. & Pur. Agt.—A. Adenbaum 

*° Ace Plastic Co., Jamaica, N. Y. (E) 

Extrusion machines: 1—1 in.; 2—1% in.; 2— 
2% in.; 2—3% in.; 1—4% in. 

Partners—A. D. Seidman, S. Seidman, G. J. 
Seidman 


Sales Mgr.—A. D. Seidman 
Pur. Agt.—A. C. Pearson 


Admiral Plastics Corp., Brooklyn, N. Y. (1) 
Injection machines: 4—8 oz. 


Pres. & Pur. Agt.—A. N. Fishman 
Secy.—H. L. Schwartz, Jr. 


ve Mfg. Co., Brooklyn, N. Y. (C, 
F Operates own tool room. 


* Indicates Advertiser. 


Compression press: 1—15 ton 

Transfer press: 1—15 ton 

Pres.—J. F. Battaglia 

Advance Molding Corp., New York, N. Y. 
(I) 

Injection machines: 1—2 oz.; 1-4 oz.; 1—6 oz.; 
5—8 oz.; 1—12 oz.; 1—16 oz. 

Pres. & Pur. Agt.—S. Lewis 


Almor Plastics Corp., Elmhurst, N. Y. (1) 
Injection machines: 4—8 oz.; 3—12 oz. 

Pres.—R. Genin 

Secy.—C. Haller 

Treas.—N. Wirch 


*American Hard Rubber Co., New York, 
N. Y. (C, E, I, T, CM) 


Compression presses: 16-100 ton; 16—175 ton; 
30—200 ton; 39—250 ton; 3—380 ton; 1—400 
ton; 2—500 ton; 1—760 ton; 3—1600 ton; 1 
2400 ton 

Extrusion machines: 1-24"; 1—-2%”; 1—3%” 

Injection machines: 1—1 oz.; 2—8 oz.; 1—48 
oz.; 1—80 oz. 

Transfer presses: 1—500 ton 

Pres.—V. T. Norton 

Vice Pres.—R. Reppert 

Secy.—B. Pollak 

Treas.—E. W. Kane 

Sales Mgr. G. H. Reed, Plastics Mgr. 

Pur. Agt.—V. Culver 


American Plasticraft Co., New York, N. Y. 
(C, I) 
Compression pre: : 10-10 ton 


Injection machines: 4—2 oz. 





Partners—F. Yablon, L. Cooper 


*American Plastics Corp., New York, 
N. Y. (C, E, I) 

Compression presses: 3—150 ton 

Extrusion machines: 2—2%"; 1—3%” 

Injection machines: 1—2 oz.; 4—8 oz.; 2—10 
oz.; 1-12 oz. 

Pres.—S. Askin 

Vice Pres.—J. A. Parsons, M. Aaron 

Secy.—J. K. Lindsay 

Sales Mgr.—M. Aaron 

Pur. Agt.—J. A. Parsons 


*Anchor Plastics Co., Inc., L. I. C., N. Y. 
(E) 

Extrusion machines: 14 

Pres. & Sales Mgr.—R. A. Fisch 


*° Auburn exe Works, Inc., Auburn, 
N. Y. (C, E, I, T 


Compression presses: 7—30 ton; 6—50 ton; 13— 
75 ton; 1-100 ton; 13—150 ton; 3—300 ton; 
1—400 ton; 2-500 ton; 10 auto rotary 
presses 

Extrusion machines: 1—1%"; 1-2"; 2—2%”; 
1—3”; 2—3%”"; 2—4%” 

Injection machines: 3—1 oz.; 2—4 oz.; 1—6 oz.; 
12—8 oz.; 3—22 oz. 

Transfer presses: 2—75 ton; 2—100 ton; 2—150 
ton; 1—200 ton; 3—300 ton; 1—350 ton; 2— 
400 ton; 1—600 ton 

Pres. & Gen. Mgr.—E. B. Crawford 

Vice Pres.—-E. M. Woodruff, D. Woodruff, Ji}, 
J. H. Woodruff 

Secy.—H. B. Stewart 

Treas.—D. Woodruff 

Pur. Agt.—J. H. Johnson 


° Autograf Brush & Plastics Co., Inc., Wa- 

terv eit, N. Y. (E, 1) 

Extrusion machines: 1—2%%” 

Injection machines: 2—3 oz.; 2—8 oz.; 5—12 oz.; 
2—16 oz.; 1-20 oz.; 10—22 oz. 

Pres.—C. J. Wibblesman 

Vice Pres.—_W. G. Coe 

Treas.—S. O. Beckman 

Sales Mgr.—R. E. Hartung 

Pur. Agt.—H. L. Lapin 


he a & Lomb Optical Co., R hester 
Camguenion paunint 8 


Injection machines: 3—8 oz. 


*Beacon Plastic & Metal Produc 
New York, N. Y. (I) 


Injection machines: 2—48 oz. 


» Inc, 


Bo-Mer Mfg. Co., Inc., Auburn, N.Y, (¢ 

Compression presses: 3—30 ton; 1—50 
1—150 ton 

Pres.—K. H. Bowen 

Vice Pres. & Treas.—E. S. Frackelton 

Secy.—R. L. Bowen 


ton; 


Brighton Plastics Co., Inc., Rochester 
N. Y. (C, I) ; 


Compression presses: 1—50 ton 
Injection machines: 1—4 oz. 

Pres., Treas. & Pur. Agt.—H. J. Gysel 
Vice Pres.—D. Machen 

Secy.—S. Salmanchia 


*Brilhart Plastics Corp., Mineola, N. y 
(C, 1) 

Compression presses: 1—i0 ton; 8—20 ton; 5 
30 ton; 1—40 ton; 5—50 ton; 1-50 top 
automatic; 1—125 ton 

Injection machines: 10—% oz.; 
oz.; 2—4 oz.; 3-6 oz.; 
1—16 oz.; 2—32 oz. 

Pres.—J. M. F. Conrad 

Vice Pres. & Sales Mgr.—C. W. Kleiderer 

Ass’t Gen. Mgr.—W. H. Young 

Secy.—M. R. Bullock 

Treas.—A. W. Cummings 

Pur. Agt.—T. J. MacBain 


Brusher Plastics Molding Corp., Brook- 
lyn, N. Y. (C) 


Personnel: see p. 924 


Busada Mfg. Corp., Maspeth, N. Y. ( 
Extrusion machines: 2—2%” 

Pres., Sales Mgr. & Pur. Agt.—J. K. Busada 
Vice Pres. & Treas.—E. Busada 

Secy.—M. Boosahda 


1-1 oz.; 5-2 
3-8 oz.; 6-12 oz, 


Caldwell Products, Inc., Pelham Manor, 
N. Y. (1) 

Injection machines: 17 

Pres. & Sales Mgr.—J. J. Schiff 

Treas.—L. Leaf 

Pur. Agt.—L. Schiff 


Carnival Toy Mfg. Corp., New York, 
N. Y. (I) 
Injection machines: 6—8 oz.; 1—12 oz. 
Pres.—R. P. Smolian 

Secy. & Treas.—P. Smolian 

Sales Mgr.—S. Zucker 

Pur. Agt.—R. N. Berke 


Chester Packaging Products Corp., Yon- 
kers, N. Y. (E) 


Personnel: see p. 913 


*°Contour Extrusion Co., 
N. Y. (E) 


Extrusion machines: 5 
Owners—H. Van Leeuwen, J. Dukess 


Cox Plastics Corp., Buffalo, N. Y. (C, T) 
Compression presses: 6—15 to 200 ton 
Transfer presses: 1—250 ton 

Pres. & Treas.—J. V. Cox 

Vice Pres.—H. M. Gosnell 

Secy.—E. D. Seimer 


Creative Plastics Corp., Stony 
N. Y. (C, I) 

Compression presses: 16—% to 20 ton 

Injection machines: 2—10 oz. 

Chm. of Bd.—H. R. Austin 

Pres. & Gen. Sales Mgr.—T. Harris 

Vice Pres.—H. C. Dayton 


Mamaroneck, 


902 Letters indicate type of molding. (See p. 889) 
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M. Horgen 


Plastic Corp., Chatham, N. Y. (I) 
nachines: 3—2 oz.; 3—8 oz.; 1—20 oz. 


| R. Crellin, Sr. 
\ & Sales Mgr.—J. R. Crellin, Jr. 
reas.—R. S. Crellin 


Debo, L. F. Mfg. Co., Depew, N. Y. (I) 
machines: 2—2 oz.; 1—4 oz. 

I Debo 

\ es.—F. Debo 


Decorplas Corp., The, No. Bellmore, N. Y. 


n machines: 11—4 to 24 oz. 
I i. Jamison 
\ res. & Sales Mgr.—H. Farber 
S ]. Jamison 
Ir S. Bindman 
I Agt.—J. Bonifazio 


**Diemolding Corp., Canastota, N. Y. 
Cc. 


( pression presses: 52—25 to 500 ton 
fer presses: 10—25 to 500 ton 





D. H. Dew 
\ Pres.—C. E. Davies 
Secy. & Treas.—N. L. Stafford 
Sales Mgr.—B. J. Dew 
Pur. Agt.—L. E. Brooks 


*DuBois Plastic Products, Inc., Buffalo, 
N. Y. (I) 

Injection machines: 2—1 oz.; 6—8 oz.; 2—12 oz. 

Pres.—N. J. Taylor 

Gen. Mgr.—R. A. Bright 

Sales Mgr.—J. C. Cassidy, Jr. 

Pur. Agt.—R. V. Shear 


Eagle Plastic Corp., L. I. C., N. Y. (C, I, 
T) 


Compression presses: 25—50 to 300 ton 
Injection machines: 2—2 oz. 

Transfer presses: 1—50 ton 

Pres.—L. Ludwig 

Vice Pres.—S. B. Kluger 

Sales Mgr.—S. J. Atkins 

Pur. Agt.—I. Sobol 


Forbes Products Corp., Rochester, N. Y. 
C, E) 

Pres. & Secy.—C, Forbes 

Vice Pres.—S, Forbes 

Sales Mgr.—R. Haag 

Pur. Agt.—J. Lathrop 


Gabriel Mfg. Co., Haverstraw, N. Y. (I) 
Injection machines: 1—8 oz.; 1—12 oz. 
Pres., Sales Mgr. & Pur. Agt.—E. Gabriel 
Vice Pres.—R. Gabriel 
cy.—E. Gabriel 


Garlock Packing Co., Palmyra, N. Y. (C, 
E, I) 

Compression presses: 1—4 ton; 1—6 ton; 1—12 
ton; 1-25 ton; 1—40 ton; 1—75 ton; 1—150 
ton; 1—300 ton; 2—3000 ton 

Extrusion machines: 3 

njection machines: 1—1 oz.; 1—8 oz. 

Pres, & Treas.—G. L. Abbott 

Exec, Vice Pres.—R. M. Waples 
ice Pres., Prod.—C. R. Hubbard 
ice Pres., Ady.—R. J. Hinkle 

Secy.—H. B. Pierce 

Sales Mgr.—L. Mohn 

Pur. Agt.—A. D. Trautman 





Gary Enterprises, Inc., Brooklyn, N. Y. (1) 


Injection machines: 7—86 oz. 


* Operates own tool room. 
%& Indicates Advertiser. 





Complete 


Pres. & Treas.—R. B. Fritzhand 
Vice Pres.—I. Fritzhand 
Sales Mgr. & Pur. Agt.—M. Printz 


Genesee Laboratory, Inc., Auburn, N. Y. 
(E) 
Extrusion machines: 4—3\” 


Pres.—H. A. Cook 


*Gries Reproducer Corp., New Rochelle, 
N. Y. (I) 

Injection machines: 19—.025 oz. 

Pres. & Treas.—O. Gries 

Vice Pres. & Secy.—A. Ehbrecht 

Dir. of Sales—J. Saks 

Pur. Agt.—R. Barlow 


*Hake Mfg. Co., Inc., Depew, N. Y. (1) 
Injection machines: 8—8 oz.; 1—9 oz. 

Pres. & Treas.—G. Kissak 

Vice Pres. & Sales Mgr.—H. Buhles, Jr. 
Secy.—J. Raynor 


° Hardy Plastics & Chemical Corp., Brook- 
lyn, N. Y. (1) 

Injection machines: 6—8 oz.; 6—12 oz.; 1-16 
oz.; 1—24 oz. 

Pres. & Pur. Agt.—G. Kletz 

Sales Mgr.—S. Fox 


Harkin Affiliates Inc., New York, N. Y. (1) 


Injection machines: 1-8 oz. 


Harmon, Ira Co., Inc., New York, N. Y. (I) 


Injection machines: up to 8 oz. 


Holman Mfg. Co., Inc., Hoosick Falls, 
N. Y. (C, D) 

Compression presses: 12—5 to 150 ton 

Injection machines: 1—2 oz.; 1—12 oz. 

Pres. & Treas.—A. R. Tinnerholm 

Vice Pres.—R. F. Tinnerholm 

Secy.—B. Tinnerholm 

Sales Mgr.—H. H. Shepardson 

Pur. Agt.—S. L. Cluett, Jr. 


Hydro Molding Co., Plattsburg, N. Y. (J, 
T) 

Injection machines: 4—2 oz.; 1—4 oz.; 2—8 oz.; 
1—12 oz. 

Transfer presses: 4—50 ton 

Sales Mgr.—S. Levites 

Pur. Agt.—M. A. Rabin 


*Ideal Plastics Corp., Hollis, N. Y. (E, I) 

Extrusion machines: 1—2%”; 2—4%” 

Injection machines: 8—3 oz.; 10—4 oz.; 30-8 
oz.; 2—9 oz.; 14—12 oz.; 2-16 oz.; 9—20 oz.; 
4—32 oz.; 2—48 oz.; 2—60 oz. 

Pres.—D. Rosenstein 

Chr. & Treas.—A. M. Katz 

Vice Pres.—B. F. Michtom 

Vice Pres. & Sales Mgr.—A. C. Manovill 

Vice Pres.—L. Weintraub 

Pur. Agt.—J. Miller 


*Industrial Sales Engineers, New York, 
N. Y. (E) 

Extrusion machines: 1-1"; 4—2%"; 4—3%”"; 
1-4" 

Pres. & Sales Mgr.—L. P. Posner 

Vice Pres.—S. T. Held 

Secy. & Pur. Agt.—R. Schlissel 

Treas.—W. Posner 


Injection Molding Corp., New York, N. Y. 
(I) 

Injection machines: 10—4 to 32 oz. 

Pres.—D. D. Whyte 

Vice Pres., Prod.—S. Whyte 

Vice Pres., Eng.—J. J. Stern 

Secy. & Treas.—H. Whyte 

Sales Mgr.—N. Klein 

Pur. Agt.—A. Porush 


* Insulation Mfg. Co., Inc., Brooklyn, 


N. Y. (C, T) 





addresses of companies listed appear on 


pp. 929-950 


CUSTOM MOLDERS AND EXTRUDERS 


Compression presses: 45—15 to 400 ton 

Transfer presses: 5—100 to 400 ton 

Pres. & Treas.—E. L. Starke 

Secy.—C. N. Starke 

Sales Mer.—R. W. Starke 

Pur. Agt.—E. Steinberger 

International Plastic Co., New York, 
N. Y. (E, 1) 

Extrusion machines: 1—3” 

Injection machines: 1—2 oz.; 2—8 oz.; 1—12 oz. 

Pres.—M. M. Ross 


Jamison Plastic Corp., The, No. Bell- 
more, N. Y. (I) 

Injection machines: 11—4 to 24 oz. 

Pres.—H. Jamison 

Vice Pres.—S. Bindman 

Secy.—A. Jamison 

Treas.—J. Jamison 

Sales Mgr.—H. Farber 

Pur, Agt.—J. Bonifazio 


*Kerel Products Co., New York, N. Y. 
Compression presses: 2—150 ton; 1—200 ton 
Injection machines: 1—3 oz.; 1—4 oz.; 1-8 oz. 
Pres. & Treas.—B. Kereluck 

Vice Pres.—A. Kereluck 

Secy. & Sales Mgr.—B. Warshawsky 

Pur. Agt. & Prod. Mgr.—F. Kereluck 


*Lautin Plastics Inc., Brooklyn, N. Y. (I) 
Injection machines: 1—8 oz.; 1-12 oz.; 1-16 
oz. 


Pres.—L. Lautin 


*Leaf Plastics, Inc., Yonkers, N. Y. (1) 

Injection machines: 2—4 oz.; 3—8 oz.; 2—12 
oz.; 1-16 oz. 

Pres. & Pur. Agt.—G. W. Leaf 

Secy: & Treas.—Dr. W. R. Leaf 

Sales Mgr.—F. Bellin 

Plant Mgr.—L. Gabriel 


Lee, Walter Chemical Corp., New York, 
N. Y. (C) 

Compression presses: 5 

Pres.—W. Elsfelder 

Secy.—N. I. Hodas 

Sales Mgr.—A. Margosian 

Pur. Agt.—J. Kruk 


*Lincoln Plastics Corp., New York, N. Y. 
(I) 

Injection machines: 4—12 oz.; 8—12 oz.; 3—20 
oz.; 6—32 oz.; 1—48 oz. 

Pres.—C. J. Luster 

Vice Pres.—H. A. Hachmeister 

Vice Pres., Treas. & Sales Mgr.—R. G. Brown 

Secy.—F. C. Leyshon 

Pur. Agt.—E. Tennant 


Loewinger Mold Eng. Co., Brooklyn, 
N., Y. (C, I, T) 

Compression presses: 3~—20 to 150 ton 

Injection machines: 1—1 oz.; 1—2 oz.; 1—8 oz 

Transfer presses: 1—150 ton 


Owner—L. S. Loewinger 


*Lumelite Corp., Pawling, N. Y. (C, 1) 
Pres. & Treas.—H. W. Williams 

Vice Pres.—A. L. Stauft 

Secy.—G. M. Williams 

Sales Mgr.—F. E. Weddell 


Majestic Extruders Inc., New York, N. Y. 
(E) 

Extrusion machines: 4 

Pres., Treas. & Pur. Agt.—E. Kohn 

Vice Pres.—L. Orman 

Secy. & Sales Mgr.—N. Bordow 


*Majestic Molded Products, Inc., Bronx, 
N, (I) 


Injection machines: 12—8 to 200 oz. 








CUSTOM MOLDERS AND EXTRUDERS 


Pres. & Treas.—H. Wish 

Vice Pres. & Pur. Agt.—D. Sacharoff 
Secy.—M. Wish 

Gen. Mgr.—N. R. Davis 

Sales Mgr.—G. F. Smart 

Dir. of Sales—I. Sacharoff 


Mastercraft Plastics Co., Inc., Jamaica 
N. Y. (C, E, T, CM) 

Compression presses: 3—50 to 150 ton 

Extrusion machines: 1—2” 

Transfer presses: 3—50 to 150 ton 

Pres.—F. Monaco 

Vice Pres.—R. Monaco 

Secy.—S. Monaco 

Treas. & Sales Mgr.—C. P. Monaco 


? 


Mastro Plastics Corp., Bronx, N. Y. (1) 
Injection machines: 16—4 to 22 oz 

Pres.—M. Maccaferri 

Secy.—C. A. Sherman 

Treas.—P. G. Varriale 

Pur. Agt.—H. K. Chadakoff 


*Molded Industrial Plastics, Inc., White- 
stone, N. Y. (I) 

Injection machines: 1—4 oz.; 1—8 oz.; 1—12 oz. 

Pres.—I. Allen 


*Monroe Plastics Co., Inc., Rochester, 
N. Y. (E, I) 

Injection machines: 1—1 oz.; 1—4 oz.; 2—8 oz 
1-12 oz.; 1—20 oz. 

Extrusion machines: 3—6” 

Pres. & Gen.’ Mgr.—I. E. Copland 

Secy.—F. A. Goldwater 

Treas.—Dr. I. J. Wilinsky 

Plant Supt.—K. Coates 

Chief Engr.—D. Simpson 


Moulding Corp. of America, New York, 
N. Y. C, 1) 


Compression presses: 4—50 ton, 1—137 ton; 
1—150 ton 

Injection machines: 1—2 oz.; 3—8 oz.; 1—12 oz. 

Pres. & Pur. Agt.—R. M. Joffe 

Secy. & Sales Mgr.—B. B. Levine 


*National Fabricating Co., So. Ozone 
Park, N. Y. (1) 


Injection machines: 9—2 to 18 oz. 


*°Norton Laboratories, Inc., Lockport, 
N. Y. (C, I, T) 

Compression presses: 45—75 to 450 ton 

Injection machines: 11—2 to 16 oz. 

Transfer presses: 11-100 to 300 ton 

Pres.—J. B. Neal 

Vice Pres. & Factory Mgr.—M. L. Seekins 

Secy.—L. C. Clifford 

Treas.—J. B. Shanley 

Sales Mgr.—J. S. Dabbs 

Pur. Agt.—M. L. Seekins 


Nylon Custom Molding Corp., Jamaica, 
N. ) 

Injection machines: 2—2 oz.; 2—4 oz.; 1—12 oz. 

Pres.—E. M. Stankewich 

Vice Pres.—D, T. Stankewich 

Secy. & Treas.—C. W. Mitchell 

Sales Mgr.—N. S. Schenk 

Pur. Agt.—A. M. Mitchell 


ir Finding Corp., New York, N. Y. 
(I 


Injection machines: 1—2 oz.; 1—4 oz. 
Pres.—E. D. Gleich 
Vice Pres.—J. Zolot 


oe Corp., New York, N. Y. 
Cengension presses: 2 

Transfer presses: 2 

Pres.—W. Kaplan 

—F Gperates own tool room. 


% Indicates Advertiser. 


904 Letters indicate type of molding. (See p. 889) 


Vice Pres.—P. Wertheimer 
Secy., Sales Mgr. & Pur. Agt.—M. Feldman 
Treas.—M. Kaplan 


Plasticite Corp., New York, N. Y. (1) 
Injection machines: 15—3 to 12 oz. 
Pres.—A. Schur 

Secy.—J. Seliger 


Plastiline, Inc., White Plains, N. Y. (1) 

Injection machines: 2—1 oz.; 1—6 oz.; 2—8 oz.; 
1—12 oz. 

Pres. & Sales Mgr.—M. A. Batzer 

Secy., Pur. Agt., & Treas.—B. N. Batzer 


Plicose Mfg. Corp., Brooklyn, N. Y. (E) 


Popular Plastic Products Corp., North- 
port, N. Y. (I) 

Injection machines: “4—8 oz.; 2—12 oz.; 1—16 
oz.; 1—22 oz. 

Pres.—L. E. Elterman 

Vice Pres. & Treas.—W. Elterman 

Vice Pres. & Secy.—D. E. Elterman 

Sales Mgr.—W. A. Poliner 

Pur. Agt.—M. Fogel 


*Polyform Plastics Corp., New York, 
N. Y. (E) 

Extrusion machines: 3—2%” 

Pres.—A. Kuber 

Vice Pres.—S. Mishkin 

Sales Mgr.—S. Rose 

Pur. Agt.—M. Bialy 


*Progressive Plastics Mfg. Co., New 
York, N. Y. (I) 

Injection machines: 4—8 oz.; 
oz.; 1—16 oz. 

Pres.—H. Meklembourg 

Pur. Agt.—L. Spalter 


*R. C. Molding, Inc., New Hyde Park, 
i. Y. (I) 


1—9 oz.; 1-12 


Injection machines: 1—4 oz.; 4—8 oz.; 1—12 oz.; 
1—16 oz. 

Pres.—B. E. Wessinger 

Vice Pres., Sales Mgr. & Pur. Agt.— G. P. 
Humphrey 

Secy.—L. D. Wessinger 

Treas.—R. S. Humphrey 


Rabar Plastics, Inc., New York, N. Y. (1) 


Pres. & Pur. Agt.—I. L. Rabb 
Vice Pres. & Secy.—E. L. Rabb 


Rathbun Molding Corp., Salamanca, 
N. Y. (C) 

Compression presses: 5—25 ton; 4—50 ton; 1- 
75 ton; 8—150 ton; 8—200 ton; 2—400 ton; 
2—600 ton 

Pres.—M. L. Rathbun 

Treas.—C. F. Gerhardt 


*°Rotuba Extruders Inc., Brooklyn, N. Y. 
(E, 1) 


Extrusion machines: 3 
Injection machines: 1—12 oz. 
Pres.—W. Bell 

Treas.—J. Novello 

Sales Mgr.—H. Weber 

Pur. Agt.—M. Dohren 


*°St. Regis Paper Co., New York, N. Y. (1) 

Injection machines: 32 oz.; 48 oz.; 60 oz.; 
200 oz. 

Pres.—R. K. Ferguson 

Vice Pres. & Sales Mgr.—C. R. Mahaney 

Secy.—W. J. Dixon 

Treas.—W. H. Versfelt 

Pur. Agt. J. R. Eakin 


Schaefer-Hauser Molding Corp., New 
York, N. Y. (I) 

Injection machines: 2 

Pres. & Sales Mgr.—C. R. Schaefer 


Vice Pres.—G. H. Erb 
Secy. & Treas.—N. Hansen 
Pur. Agt.—J. E. Morris 


*° Shelley Products Ltd., Huntington, Sta. 
tion, N. Y. (I, T) 

Injection machines: 2—2 oz.; 1—8 oz.; 4 

Transfer presses: 2—10 ton; 4—50 ton 

Pres. & Sales Mgr.—C. F. Galehouse 

Vice Pres.—M. Friedman 

Secy.—A. Galehouse 

Pur. Agt.—A. Scott 


22 oz 


*Shoe Form Co., Inc., Auburn, N. Y, (F 
Pres.—F. P. DeWitt 

Sales Mgr.—G. N. Tutton 

Pur. Agt.—D. Odell 


*Specialty Insulation Mfg. Co., Inc. 
Hoosick Falls, N. Y. (C, T) 

Compression presses: 35-25 ton; 22—45 ton 
15—70 ton; 7—100 ton; 2—150 ton; 2—950 
ton 

Transfer presses: 7 

Pres. & Treas.—E. J. Skorupski 

Vice Pres.—E. J. Bateholts 

Secy. & Pur. Agt.—C. J. Kempf 


Starlite Plastic Co., Kenmore, N. Y 
Compression presses: 1-75 ton; 1—85 ton 


Personnel: see p. 925 


* Sterling Molders, Inc., Buffalo, N. Y, (| 

Injection machines: 2—2 oz.; 1—3 oz.; 1—4 oz 
5—8 oz.; 1-10 oz. 

Pres. & Sales Mgr.—J. H. Kirk 

Vice Pres.—P. H. Bronnenkant 

Secy.—M. Catalano 

Treas.—C,. M. Ferree 

Pur. Agt.—R. J. Hill 


° Streamline Plastics Co., New York, N. Y 
(E, 1) 

Extrusion machines: 4—2%” 

Injection machines: 2—2 oz.; 1—4 oz.; 3—8 oz 

Partners: S. Bartner, E. Schlussel, M. J. Schlus- 
sel, M. Schlussel 


*Syracuse Ornamental Co., Inc., Syra- 
cuse, N. Y. (C, CM) 

Compression presses: 12—100 to 200 ton 

Pres.—A. E. Holstein 

Vice Pres.—P. M. Holstein 

Secy. & Treas.—M. Winkelstein 

Sales Mgr.—R. A. Holstein 

Plant Mgr.—A. E. Holstein, Jr. 


Syracuse Plastic Molders, Syracuse, N. Y. 
) 


Injection machines: 1—4 oz. 


Personnel: see p. 917 


°T M C Industrial Corp., Mamaroneck, 
N. Y. (C, CM) 

Compression presses: 3 

Pres. & Treas.—C. Gebhardt 

Vice Pres. & Sales Mgr.—W. L. Deans 

Secy.—M. J. De Pasquale 

Pur. Agt.—D. Richards 


Thermold Corp., Manlius, N. Y. (I) 
Injection machines: 1—4 oz.; 1—9 oz.; 1-12 
oz. 


Pres.—H. A. T. Smith 
Vice Pres.—W. B. Ross 
Secy. & Treas.—E. H. Ethridge 


*Voges Mfg. Co., Inc., Ozone Park, N. Y. 
(I) 


Injection machines: 1—2 oz.; 1—4 oz.; 1—7 o7z.; 
2—9 oz.; 1-16 oz. 

Pres. & Treas.—F. W. Voges 

Vice Pres. & Secy.—R. L. Voges 

Sales Mgr.—J. H. Stanek 

Pur. Agt.—A. Rosenberg 
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Mfg. Corp., Rochester, N. Y. (E) 
machines: 9—up to 4%” 
A. Lander 


ized Rubber & Plastics Co., New 
_N. Y. (I) 
machines: 14—8 to 48 oz. 
Beach 
S. H. Renton 
s. & Treas.—A. O. Redland 
Pfister 
{gr.—H. L. Smith 


liohn Plastics Inc., Brooklyn, N. Y. 
I 

n machines: 10 

n machines: 1 


olite Co., New York, N. Y. (I) 
n machines: 2—8 oz. 
| H. E. Wechsler 
V Pres.—I. Wechsler 
Sales Mar. & Pur. Agt.—E. C. Fuld 


°Westplex Corp., Rochester, N. Y. (1) 
n machines: 2—10 oz.; 1—12 oz. 
& Treas.—J. A. West, Jr. 
Pres. & Secy.—F. Rohrbaugh 


White, S. S. Dental Mfg. Co., The, New 
York, N. Y. (C, I, T) 

( pression presses: up to 150 ton 

Injection machines: 2 to 12 oz 

Transfer presses: 1—150 ton 

Mgr. Plastics Div.—J. P. Case 


Whyte Mfg. Co., New York, N. Y. (J 
ection machines: 10—4 to 32 oz. 
D. D. Whyte 
ice Pres.—S. Whyte 
reas.—H. Whyte 
Sales Mgr. & Vice Pres.—N. Klein 


World Plastex, New York, N. Y. (E) 

Extrusion machines: 1—-1%”; 1—2%”; 2—3\” 

Partners—M. Book, L. A. Cook, C. F. Hutcheon, 
E. B. Leimseider, G. Streisguth 

Sales Mgr.—E. B. Leimseider 

Pur. Agt.—M. Book 


NORTH CAROLINA 
Carolina Plastics Co., Charlotte, N. C. (I) 


Injection machines: 1—2 oz.; 1—8 oz.; 1—16 oz. 
Pres. & Sales Mgr.—D. Hill 

Vice Pres., Pur. Agt. & Treas.—D. R. Hill 
Secy.—J. Wilson 


Carolina Industrial Plastics Corp., Mt. 
Airy, N. C. (E) 

Extrusion machines: 1—-1%"; 2—2%”; 3—3%”"; 
5-444" 

Pres.—D. L. Webb 

Treas. & Gen. Mgr.—L. B. Webb 

Ass’t. Secy. & Treas.—J. G. Morton 

Sales Mgr.—C. M. Perry 


OHIO 


Ackerman Plastic Molding Div., Cleve- 
land, Ohio (C, T) 

Compression presses: 2—100 ton 

Transfer presses: 3—150 ton; 3—300 ton; 1— 
400 ton 

Pres. & Treas.—K. Davidson 

Vice Pres.—L. S. Cawrse 

Secy.—R. J. Foster 

Sales Mgr.—A. Kuthe 

Pur. Agt.—R. Minning 


— Plastic Products, Cincinnati, Ohio 
(I 
Injection machines: 1—3 oz.; 3—8 oz. 


* Operates own tool room. 
% Indicates Advertiser. 


Pres.—R. N. Adams 
Secy.—M. D. Adams 
Sales Mgr.—W. A. Weaver 


Allied Resinous Products, Inc., Conneaut, 
Ohio (C, E, CM) 

Compression presses: 1—1000 ton 

Extrusion machines: 1—1 in.; 1—2 in 

Pres.—N. K. Anderson 

Vice Pres. & Sales Mgr.—J. B. Phipps 

Secy. & Treas.—G. Kingdom 


*American Agile Corp., Bedford, Ohio 
(C, E, I) 

Compression presses: 1 

Extrusion machines: 5 

Injection machines: 2 

Pres. & Treas.—J. A. Neumann 

Vice Pres. Chg. of Sales & Secy.—C. F. Freed 
man 

Sales Engr.—R. F. Roth 

Pur. Agt.—V. Balogh 


Anchor Hocking Glass Corp., Lancaster, 
Ohio (C, I) 

Compression presses: 5—55 ton; 1—150 ton; 
1—350 ton 

Injection machines: 1—1 oz. 

Pres.—W. V. Fisher 

Vice Pres.—R. P. Herrold 

Secy.—T. C. Fulton 

Treas. C. L. Fulton 

Vice Pres. & Sales Mgr.—S. B. DeMerell 

Pur. Agt.—D. A. Thompson 


Baxter Co., The, Cincinnati, Ohio (CM) 
Pres. & Treas.—J. E. Baxter 

Vice Pres.—R. Stern 

Pur. Agt.—J. Helgesen 


Buckeye Molding Co., Miamisburg, Ohio 
(I) 

Injection machines: 2—3 oz.; 7—8 oz.; 2—12 
oz.; 1—48 oz. 

Pres. & Sales Mgr.—W. H. Robinson 

Vice Pres.—E. W. Robinson 

Secy.—L. H. Mahrt 

Treas.—G. Sanders 


Cambridge-Panelyte Molded Plastics Co., 
Cambridge, Ohio (C, I, T) 

Compression presses: 4—20 to 300 ton 

Injection machines: 28—3 to 300 oz. 

Transfer presses: 2—50 to 200 ton 

Pres. & Sales Mgr.—E. Jensen 

Vice Pres.—P. Osterberg 

Secy. & Treas.—C. R. Downs 

Pur. Agt.—P. Morgatroyd 


Campro Co., The, Canton, Ohio (1) 

Injection machines: 1—4 oz.; 2—6 oz.; 3-12 
OZ.; 3- 16 oz. 

Pres. & Treas.—A. H. Harris 

Vice Pres. & Secy.—C. Wolk 

Sales Mgr.—R. W. Sweaney 

Pur. Agt.—R. C. Thomas 


*°Carlon Products Corp., Cleveland, 
Ohio (E) 

Extrusion machines: 1” to 6” 

Pres.—B. Britton 

Vice Pres. & Secy.—P. S. Britton 

Vice Pres.—W. S. Prendergast 

Sales Mgr.—E. S. Moreland 


*Champion Molded Plastics Inc., Bryan, 
Ohio (I) 

Injection machines: 1—4 oz.; 4—8 oz.; 2—12 oz.; 
2—20 oz.; 1—48 oz. 

Pres., Gen. & Sales Mgr.—L. L. Phillips 

Vice Pres.—G. Hester 

Secy. & Treas.—L. M. MacDonald 

Pur. Agt.—J. C. Sloan 


Cincinnati Molding Co., Cincinnati, Ohio 
(C) 


Compression presses: 6—75 ton 
Gen. Mgr.—H. C. Pendery 


Complete addresses of companies listed appear on 


CUSTOM MOLDERS AND EXTRUDERS 
Cleveland Plastics, Inc., Cleveland, Ohio 
(1) 


*Clopay Corp., Cincinnati, Ohio (E) 
Extrusion machines: 3—2%”"; 1—4%”"; 1-8” 


Colonial Plastics Mfg. Co., The, Cleve- 
land, Ohio (E, I) 

Extrusion machines: 1—3%"; 1—3%” 

Injection machines: 5—2 oz.; 5—8 oz.; 2—12 oz.; 
1—16 oz. 

Pres.—L. C. Jones 

Vice Pres.—F. D. Sadler 

Secy.—B. H. Schulist 

Treas.—J. L. Jones 

Sales Mgr.—J. E. Jones 

Pur. Agt.—C. H. Johnson 


*Columbus Plastics Products, Inc., Co- 
lumbus, Ohio (I) 

Injection machines: 1-1 oz.; 3—4 oz.; 1—6 oz.; 
10—8 oz.; 2—9 oz.; 6-12 oz.; 10-16 oz.; 
1—22 oz.; 2—24 oz.; 6—48 oz. 

Pres.—G. W. Keny 

Secy. & Treas.—W. J. Braley 

Sales Mgr.—D. S. Poulton 

Pur. Agt.—H. L. Schafer 


*Continental Can Co., Inc., Plastics Div., 
Cambridge, Ohio (C, I, T) 


*Cosmo Plastics Co., Cleveland, Ohio (I) 
Injection machines: 1—6 oz.; 2—8 oz.; 2-12 oz 
Pres. & Pur. Agt.—I. Gordon 

Vice Pres.—A. Gordon 

Secy. & Treas.—M. J. Gordon 

Sales Mgr.—B. Gordon 


D & G Plastics Co., Kent, Ohio (1) 
Injection machines: 2—8 oz. 


Owners—D. L. Davenport, V. Gontero 


*Dimco-Gray Co., Dayton, Ohio (C, T) 
Compression presses: 18—5 to 400 ton 
Transfer presses: 1—150 ton 

Mgr. Partner—F. E. Gray 

Ass’t. Gen. Mgr.—R. A. Wright 

Sales Mar. Plastics—C. F. Dearth 

Pur. Agt.H. M. Armentrout 


*Dynakon Corp., The, Cleveland, Ohio 
(C, E) 

Compression presses: 12 

Extrusion machines: 1—2” 

Pres.—H. Raech, Jr. 

Vice Pres.—F. Greifenstein, Jr. 

Secy.—P. Hoynes 

Treas.—D. Hoynes 


*Elyria Molding & Engineering Co., 
Elyria, Ohio (C, I, T) 

Compression presses: 2 

Injection machines: 3 

Transfer presses: 10 

Pres.—R. Frey 

Treas.—E. Frey 


F. & F. Mold & Die Works, Inc., Dayton, 
Ohio (I) 

Injection machines: 9—4 to 22 oz. 

Pres.—J. Fiedler 

Vice Pres.—Joe Fiedler 

Gen. Mgr. O. Fiedler 

Sales Mgr.—J. G. Braden 


Ferriot Bros., Inc., Akron, Ohio (1) 

Injection machines: 1—2 oz.; 1—4 oz.; 2—8 oz.; 
1~—12 oz. 

Pres.—G. H. Ferriot 

Vice Pres. & Sales Mgr.—J. V. Ferriot 

Secy.—C. E. Motz 

Treas.—E. F. Ferriot 


*General Industries Co., The, Elyria, 
Ohio (C, I, T) 

Compression presses: 2~—30 ton; 16—40 ton; 
7—50 ton; 15-70 ton; 10-100 ton; 238-150 
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ton; 3-200 ton; 23-300 ton; 6—425 ton; 
6—620 ton; 2—675 ton; 3—1000 ton; 1—1800 
ton 

Injection machines: 2—2 oz.; 2—8 oz.; 2—9 oz.; 
38-12 oz.; 4—16 oz.; 1-48 oz. 

Transfer presses: 12—100 ton; 9—150 ton; 7 
300 ton; 1—425 ton 

Pres.—A. W. Fritzche 

Vice Pres.—O. W. Marsh 

Secy.—K. E. Fauver 

Treas.—C. F. Russert 

Sales Mgr.—J. M. Callihan 

Pur. Agt.—C. Heidrich 


Globe Molded Plastics Co., Byesville, 
Ohio (I) 

Injection machines: 2—16 oz. 

Pres.—V. E. Frederick 

Vice Pres.—L. Matheny 

Secy. & Treas.—A. T. Gander 

Plant Mgr.—W. E. Long 


*Goodrich, B. F. Co., Plastics Div., 
Marietta, Ohio (E, 1) 

Extrusion machines: 12 

Injection machines: 4 

Pres.—C. O. DeLong 

Vice Pres.—R. V. Yoke 

Sale Mgr.—R. S. Price 

Pur. Agt.—J. M. McNeil 


*Gregg Molded Plastics Co., Cleveland, 
Ohio (C, I) 

Compression presses: 1—150 ton 

Injection machines: 1—2 oz.; 1—4 oz.; 1—8 oz. 

Pres.—G. C. Langermeier 


Johnson Plastic Corp., Chagrin Falls, 
Ohio (E, I) 

Extrusion machines: 2%”; 1—3%” 

Injection machines: 1—8 oz.; 1—9 oz. 

Pres. & Treas.—W. F. Miller 

Vice Pres.—S. Johnson 

Secy.—H. Smith 

Sales Mgr.—J. R. McNutt 


—_ Products Inc., Cleveland, Ohio 


Extrusion machines: 1—3%” 

Pres. & Treas.—K. M. Keller 

Vice Pres.—R. Trinkner 

Secy.—R. C. Keller 

Sales Mgr. & Pur. Agt.—H. K. Hansen 


*°Kurz-Kasch, Inc., Dayton, Ohio (C, T) 

Compression & Transfer presses: 126—10 to 800 
ton 

Pres. & Treas.—_W. G. Davidson 

Vice Pres. & Sales Mgr.—R. L. Davidson 

Secy.—R. F. Young 

Pur. Agt.—I. H. Naas 


Majestic Molding Co., Elyria, Ohio (C, 1) 

Compression presses: 2—50 ton 

Injection machines: 1—4 oz.; 3—8 oz.; 1-16 
oz. 


Pres.—W. T. Kahliff 


Meridian Plastics, Inc., Byesville, Ohio (1) 

Injection machines: 1—2 oz.; 1—4 oz.; 2—9 oz.; 
4—16 oz. 

Pres. & Treas.—J. E. Wolfe 

Vice Pres.—J. Hoag 

Secy.—F. C. Leyshon 


Metal Specialty Co., The, Cincinnati, 
Ohio (I) 

Injection machines: 1—1%” oz.; 2—4 oz.; 1-9 
oz.; 1-16 oz.; 1-18 oz.; 3—48 oz. 

Pres.—A. Tietig, III 

Vice Pres. & Gen. Mgr.—H. S. Johnson 

Secy. & Treas.—R. R. Fey 

Sales Mgr.—R. B. Knepfle 

Pur. Agt.—J. Stross 


* Operates own tool room. 
W Indicates Advertiser. 


— Plastics, Inc., Cambridge, Ohio 


Compression presses: 50 to 300 ton 
Transfer presses: 50 to 200 ton 
Pres.—L. F. James 

Secy. & Treas.—R. L. James 


*Ohio Plastic Co., Frazeysburg, Ohio (1) 
Injection machines: 3—1% oz.; 1—4 oz.; 4—8 oz. 
Pres. & Pur. Agt.—G. N. Edwards 

Sales Mgr.—F. H. Rodamer 


*Owens-Illinois Co., Toledo, Ohio (C, 1) 
Vice Pres. & Gen. Mgr.—G. S. Babcock 

Sales Mgr.—J. A. Rudy 

Pur. Agt.—M. S. Carr 


Peerless Molded Plastics, Inc., Toledo, 
Ohio (C, I, T) 

Compression presses: 34—40 to 300 ton 

Injection machines: 7—4 to 12 oz. 

Transfer presses: 10—75 to 250 ton 

Pres. & Treas.—W. G. Skutch 

Vice Pres. & Sales Mgr.—P. DeHan 

Secy.—W. G. Skutch, Jr. 

Pur. Agt.—J. Tochtermann 


Plaskolite, Inc., Columbus, Ohio (E) 
Extrusion machines: 3 

Pres.—D. G. Dunn 

Vice Pres., Treas., & Secy.—N. H. Olson 


*Plastex Co., The, Columbus, Ohio (E) 

Extrusion machines: 3—2%"; 4—3%” 

Pres.—O. S. Zimmerman 

Vice Pres.—R. O. Zimmerman, R. S. Zimmer- 
man, P. M. Rhulman 

Secy. & Treas.—R. S. Ellison 

Sales Mgr.—P. M. Rhulman 

Pur. Agt.—R. O. Zimmerman 

*Plastic Moldings Corp., Cincinnati, 
Ohio (C) 

Compression presses: 65—10 to 400 ton 

Pres., Gen. Mgr. & Pur. Agt.—E. J. Gerdes 

Vice Pres.—J. E. Bast 

Secy.—A. Pfau 

Treas.—J. P. Merke 

Sales Mgr.—R. W. Gerdes 


*Plastic Research Products, Urbana, Ohio 
Compression presses: 35—20 to 800 ton 
Transfer presses: 15—50 to 350 ton 

Gen. Mgr. & Pur. Agt.—H. Hall 

Sales Mgr. & Chief Engr.—R. E. Stockton 


*Poly Cyclo Products Co., Cleveland, 
Ohio (E) 

Extrusion machines: 1-14”; 2—2%”; 1-3” 
1—6” 

Pres. & Treas.—W. A. Munkacsy 

Secy.—E. Munkacsy 

Sales Mgr.—W. J. Bergin 

Pur. Agt.—D. A. Moore 


*Precision Molded Plastics, Inc., Cleve- 
land, Ohio (I) 

Injection machines: 3—8 to 22 oz. 

Pres.—C. C. Gildersleeve 


R & K Tool & Die Co., The, Cleveland, 
Ohio (I) 

Injection machines: 4—4 oz.; 1—6 oz.; 2—8 oz.; 
1—16 oz. 

Pres., Treas. & Sales Mgr.—J. A. Rybak 

Vice Pres. & Secy.—F. R. Kreuscher 

Pur. Agt.—C. E. Harr 


**Recto Molded Products, Inc., Cincin- 
nati, Ohio (C, I, T) 

Compression presses: 48—7 to 300 ton 

Injection machines: 8—4 to 8 oz. 

Transfer presses: 1—70 ton; 1—140 ton 

Pres. & Gen. Mgr.—N. A. Backscheider 

Vice Pres. & Treas.—I. H. Klein 


Secy.—F. Harvey 
Sales Mgr.—A. R. Rebold 
Pur. Agt.—R. H. Louder 


Sajar Plastics Inc., Middlefield, Ohio (j 
Injection machines: 2—8 oz. 


Pres. & Pur. Agt.—A. H. Radde 
Secy., Treas. & Sales Mgr.—L. M. Johnson 


*Shellmar Products Corp., Mt. Vernon 
Ohio (E) 

Pres.—B. W. Martin 

Vice Pres. & Gen. Mgr.—B. Verson 


Shepherd, J. H. Son & Co., Elyria, Ohio 
(I) 


Injection machines: 2—8 oz. 
*Standard Molding Corp., Dayton, Ohio 


Injection machines: 1—4 oz.; 3-8 oz.; 1-16 
oz.; 1—28 oz.; 2—48 oz. 

Pres. & Treas.—R. G. Stigler 

Vice Pres. & Secy.—W. F. Oelman 

Sales Mgr.—D. L. Meeker 


*Sun Plastic, Inc., Cuyahoga Falls, Ohio 
(I) 


Injection machines: 1—1 oz.; 1~4 oz.; 2-8 oy 

Pres.—A. D. Grafton 

Vice Pres., Secy., Sales Mgr. & Pur. Agt.—R. A 
Horner 

Treas.—G. L. Houck 


Toledo Plastics Co., Toledo, Ohio (I 


Injection machines: 5 


**Trans-Matic Plastics Co., Chicago, II]. 
> > 

Compression presses: 14—75 to 200 ton 

Injection machines: 4 

Transfer presses: 12—75 to 200 ton 

Pres.—S. J. Handzel 

Secy.—H. H. Wielgus 


°U. S. Stoneware Co., Akron, Ohio (E) 


Extrusion Machines: 10—up to 4%” 


Universal Molding Inc., Upper Sandusky, 
Ohio (I) 

Injection machines: 1—4 oz.; 1—8 oz.; 2—12 
oz.; 3-16 oz. 

Pres. & Sales Mgr.—H. R. Rome 

Vice Pres.—G. Longbrake 

Treas.—C, H. Sears 


*Vichek Tool Co., Cleveland, Ohio (C, I) 
Compression presses: 5—up to 350 ton 
Injection machines: 7—up to 48 oz. 

Pres.—E. C. Koster 

Vice Pres. & Treas. D. B. Wilson 

Secy.—L. F. Storie 

Sales Mgr.—E. H. Alexander 

Pur. Agt.—F. J. Tkach 


Welch Plastics & Mfg. Co., Inc., Colum- 
bus, Ohio (I) 

Injection machines: 1—2 oz.; 3—8 oz.; 1—12 oz 

Pres. & Gen. Mgr.—A. R. Welch 

Vice Pres. & Sales Mgr.—R. A. Welch 

Secy., Treas. & Pur. Agt.—F. A. Welch 


Wilson Plastics, Inc., Sandusky, Ohio (1) 
Injection machines: 1—4 oz.; 11—8 oz. 
Pres.—O. C. Wilson 

Secy.—R. R. Kruse 

Treas.—L. K. Peabody 

Sales Mgr.—J. L. Sampson 

Pur. Agt.—W. W. Arnold 


at Plastics Co., Columbus, Ohio 

E,I 

Extrusion machines: 7—2%"; 5—3%"; 3~—4%"; 
1-6” 

Injection machines: 1—4 oz.; 3—8 oz.; 4-12 
oz.; 5—16 oz. 

Pres.—F. B. Hill, Jr. 


906 Letters indicate type of molding. (See p. 889) 
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Ze Plastics Co., Cleveland, Ohio (1) 

1 nachines: 1—4 oz.; 1—7 oz.; 1—9 oz.; 
z.; 1-22 oz. 

F. N. Acker 

P. R. Zurlinden 


Pr ecy. 
\ & Sales Mgr. 
E. Keidel 
E. J. Haskins 


OREGON 


°Beaman Plastics, Portland, Ore. (C, I) 
ession presses: 1—90 ton; 1—300 ton 


nije n machine: 1—16 oz. 


( 
Inj 
Pre r. E. Beaman 

V Pres.—L. E. Starr 

Se & Treas.—R. J. Clarke 
Sales Mgr.—H. A. Stewart 
Pur. Agt.—B. Pascoe 


°Columbia Basin Plastics Co., Portland, 
Ore. (C, I, T) 

Compression presses: 1—75 ton; 1—100 ton; 1— 
250 ton; 1—300 ton 

Injection machines: 3—12 oz. 

Transfer presses: 1—250 ton 


Pres.—J. C. DeShazor, Jr. 


Vice Pres.—H. B. DeWaide 
Secy.—M. E. DeShazor 
Treas.—R. Morris 

Sales Mger.—F. Gustafson 
Pur. Agt.—G. Anderson 


Grant & Roth Plastics, Inc., Portland, 
Ore. (C, I) 

Compression presses: 1—300 ton 

Injection machines: 1—4 oz.; 1—8 oz. 

Pres.—D. L. Grant 

Secy. & Treas.—M. R. Roth 


Multi-Craft Inc., Portland, Ore. (C, I) 
Compression presses: 1—150 ton 

Injection machines: 1—1% oz. 

Pres.—D. P. MecMilan 

Vice Pres.—F. C. Rain 

Secy. & Treas.—E. Lachenmeier 


PENNSYLVANIA 
°A. S. K. Mfg. Co., Phila., Pa. (I) 


Injection machines: 4—1% to 4 oz. 


Owner—H. Vartanian 


Acme Plastic Products Co., Inc., Hor- 
sham, Pa. (C, T) 

Compression presses: 15—up to 75 ton 

Transfer presses: 2—up to 75 ton 

Pres.—B. E. House 

Sales Mgr.—R. P. Hallowell 


*° American Insulator Corp., New Free- 
dom, Pa. (C, I, T, CM) 

Compression presses: 85—10 to 2000 ton 

Injection machines: 11—4 to 48 oz. 

lransfer presses: 16—40 to 650 ton 

Pres.—E. J, Caughlin 

Vice Pres. & Gen. Mgr.—C. M. Norris 

Secy.—R. Fisher 

Treas. & Compt.—V. E. Hellrung 

Vice Pres. Chg. of Sales—B. F. Hantz 

Pur. Agt.—A. L. Bortner 


*Animal Trap Co., of America, Lititz, 
Pa. (C) 

Compression presses: 4—50 ton 

Pres.—C. M. Woolworth 

Vice Pres. & Sales Mgr.—D. S. Morrison 

Vice Pres.—C. C. Straley 


* Operates own tool room. 
% Indicates Advertiser. 








Secy.—J. G. Eshleman 
Pur. Agt.—C. H. Kling 


Applied Plastics, Div. Keystone Brass 
Works Inc., Erie, Pa. (C, I, T) 

Compression presses: 1-200 to 400 ton 

Injection machines: 2—4 to 12 oz. 

Transfer presses: 10-200 to 400 ton 

Vice Pres. & Mgr.—L. T. Moore 

Chief Engr.—N, R. Reyburn 

Plant Supt.—D. Huck 

Design Engr.—D. Burkhardt 


Armstrong Cork Co., Lancaster, Pa. (C, I) 


Pres.—C. J. Backstrand 
Vice Pres.—K. O. Bates 
Secy.—K. Powlison 
Treas.—M. J. Warnock 
Sales Mgr.—V. A. Game 
Pur. Agt.—M. L. Lampe 


Atlas Mineral Products Co., The, Mertz- 
town, Pa. (C, E, I) 

Pres.—Dr. R. B. Seymour 

Vice Pres. Sales & Eng.—J. A. Snook 

Ass’t. Secy.—B. W. Dorr 

Treas.—J. A. Snook 

Research Dir.—Dr. R. H. Steiner 

Pur. Agt.—G. L. Wirtz, Jr. 


*Bruce Molded Plastic Products Inc., 
Pittsburgh, Pa. (C, I, T) 
Compression presses: 1-150 ton; 1—300 ton 


Injection machines: 1—1 oz.; 1—12 oz. 
Transfer presses: 1-150 ton; 1—300 ton 
Pres.—S. L. Weiner 

Vice Pres. & Sales Mer.—L. Louik 

Secy. & Treas.—G. Levinson 


*°Byrd Plastics, Inc., Erie, Pa. (I) 
Injection machines: 1—4 oz.; 2—8 oz.; 1—12 oz. 
Pres. & Treas.-W. R. Byrd 

Vice Pres.—H. M. Byrd 

Secy.—F. Jones 

Sales Mgr.—L. Carroll 

Pur. Agt.—D. C. Byrd 


Castor Plastics, Philadelphia, Pa. (C) 

Compression presses: 3—20 ton (automatic); 
1—40 ton; 1—60 ton; 1—100 ton; 1—200 ton 

Partners—W. J. C. Gessner; E. H. Gessner 


Child, S. G. Co., Phila., Pa. (C, T) 
Compression presses: 2~—75 ton; 1—300 ton 
Transfer presses: 1-120 ton 

Owner—S. G. Child, Jr. 


*°Consolidated Molded Products Corp., 
Scranton, Pa. (C, I, T) 

Compression presses: 88—15 to 400 ton 

Injection machines: 21—2 to 60 oz. 

Transfer presses: 23—up to 250 ton 

Pres.—J. O’Connell 

Vice Pres., Prod.—E. W. Birney 

Secy.—J. E. McMahon 

Treas.—B. J. Peyton 

Sales Mgr. & Vice Pres. 

Pur. Agt.—W. Golden 


J. W. Pillinger 


Eby, Hugh H. Co., Philadelphia, Pa. (C, 
T) 


Compression presses: 20—15 to 150 ton 
Transfer presses: 6-100 to 200 ton 


Erie Iron & Supply Corp., Erie, Pa. (E) 
Extrusion machines: 1—2”; 1—3\%” 
Pres.—H. L. Zacks 

Vice Pres.—E. A. Zacks 

Secy. & Treas.—J. A. Gage 


*Erie Resistor Corp., Erie, Pa. (1) 
Injection machines: 8—8 oz.; 3-12 oz.; 6—16 
oz.; 1-28 oz.; 4—32 oz.; 1—48 oz.; 2—60 oz. 


Franklin Plastics, Inc., Franklin, Pa. (E, 
i) 
Extrusion machines: 1-2%"; 3-—3%” 


Complete addresses of companies listed appear on pp. 929-950 
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Injection machines: 11—6 to 20 oz. 
Pres.—D. P. Downey 

Vice Pres. & Gen. Mgr.—G. M. Butters 
Secy.—R. E. Lindquist 

Sales Mgr.—J. A. Trainor, Jr. 

Pur. Agt.—R. A. Hutzler 


General Molds & Plastics Corp., Pitts- 
burgh, Pa. (I) 


Injection machines: 1—9 oz.; 3—10 oz.; 1-12 
oz. 

Pres. & Sales Mgr.—A. N. Giardina 

Vice Pres.—S. R. Giardina 


Secy.—Dr. A. Garish 
Treas.—V. J. Giardina 
Pur. Agt.—J. G. Schieck 


Gessner Mfg. Co., Philadelphia, Pa. (C) 
Compression presses: 8—15 to 120 ton 
Partners—W. J. C. Gessner, E. H. Gessner 
*°H & R Industries, Nazareth, Pa. (E, 1) 
Extrusion machines: 7 

Injection machines: 1—8 oz. 
Partners—J. J. Hauck, E. M. Roeder 


Halsey, Inc., Scranton, Pa. (C) 

Compression presses: 2—15 ton; 4—200 ton; 1 
300 ton 

Pres.—H. J. Sorrell 

Vice Pres.—C. W. Hupfer 

Secy.—E. M. Sorrell 


Insulation Products Co., Pittsburgh, Pa. 
(C) 
Compression presses: 5—35 to 100 ton 
Pres.—M. G. Rensland 
Secy., Treas., Sales Mgr. & Pur. Agt.— 
H. A. Rensland 


° Loranger Plastics Corp., Warren, Pa. (C, 
T) 


Compression presses: 16—15 to 700 ton 
Transfer presses: 4—200 ton 

Pres.—J. A. Loranger 

Vice Pres.—A. Loranger 

Sales Mger.—R. Thompson 

Pur. Agt.—J. Pierce 


Ludascher, Wm. C., Eddington, Pa. (I) 
Injection machines: 1—4 oz. 


Owner—Wm. C. Ludascher 


Molded Fiberglass Tray Co., Linesville, 
Pa. (C) 

Compression presses: 7—50 ton 

Pres., Treas. & Pur. Agt.—A. W. Levenhagen 

Vice Pres. & Sales Mgr.—J. W. Moore 

Secy.—R. L. Walker 


®Molded Insulation Co., Philadelphia, 
Pa. (C, I, T) 

Compression presses: 19-10 to 300 ton; 8—15 
to 50 ton automatic 

Injection machines: 7—1 to 22 oz. 

Transfer presses: 17—20 to 150 ton 

Gen. Mer.—W. T. Bradbury 

Ass’t Gen. Mgr.—R. F. Hurst 

Secy.—H. H. Zelov 

Sales Mgr.—W. Berger 

Pur. Agt.—P. Harte 


°N. B. C. Plastics Div., The NuBone Co., 
Inc., Erie, Pa. (C, I, T) 

Compression presses: 2—100 ton; 1—200 ton 

Injection machines: 2—4 oz.; 2-16 oz.; 1-48 
oz. 

Transfer presses: 1—200 ton 

Pres.—S. C. Seley 

Vice Pres. & Sales Mgr. Textile Div.— 
F. Bush, Jr. 

Secy. & Pur. Agt.—K. B. Symmonds 

Treas.—F. Bush, Jr. 

Sales Mgr. Plastics Div.—J. P. Brecker 


Nosco Plastics, Inc., Erie, Pa. (I) 
Injection machines: 2 to 60 oz. 
Pres.—H. H. Kugel 
Secy.—F. F. Jones 
Treas.—R. G. Kugel 
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Sales Mgr.—R. J. Wingerter 
Pur. Agt.—H. B. Brown 


*Parker, Mitchell Mfg. Co., Pittsburgh, 
Pa. (1) 


Injection machines: 1—8 oz.; 1-16 oz 
Owner—Mitchell Parker 


*Penn Plastics Corp., Glenside, Pa. (C, T) 

Compression presses: 8—50 ton; 4—100 ton; 4 
~—150 ton; 1—300 ton 

Transfer presses: 1—50 ton; 2—150 ton 

Pres. & Sales Mgr.—J. T. Sullivan 

Vice Pres.—H. F. Davis 

Secy.—R. E. Manley, Jr 

Treas.—L. O. Carlson 

Pur. Agt.—M. Klauger 


*Perry Plastics Inc., Erie, Pa. (C, I, T) 

Compression presses: 1—50 ton; 1—70 ton; 3 
175 ton; 1—250 ton 

Injection machines: 1—4 oz.; 4—8 oz.; 1—16 oz. 

Transfer presses: 1—70 ton ; 3-175 ton; 1 
250 ton 

Pres.—J. C. Stokes 

Vice Pres.—E. J. Greener 

Secy. & Treas.—H. H. George 


*Pittsburgh Plastics Corp., Carnegie, Pa. 
(I) 


Injection machines: 1—9 oz.; 6—16 oz 


Chr. of Bd.—M. G. Dumas 

Pres.—E. F. Dumas 

Vice Pres., Treas. & Pur. Agt.—S. Dumas 
Secy.—D. Dumas 

Sales Mgr.—T. O. Armstrong 


Plandex Corp., Norristown, Pa. (E) 
Extrusion machines: 6 

Pres.—J. B. Hendrickson 

Vice Pres. & Sales Mgr.—R. C. Elliott 
Secy. & Treas.—C. W. Smith 

Pur. Agt.—A. Frank 


*Plastic Mold & Die Co., Darby, Pa. (C, 
I) 


Compression presses: 1—50 ton 
Injection machine: 1—4 oz. 
Owner—J. V. Kondan 


*Plastic Mold & Tool Co., Philadelphia, 
Pa. (C) 

Compression presses: 4—15 ton; 3—60 ton 

Owner—H. Purner 


Plastic Specialty Products, Warren, Pa. 
}, T) 
Compression presses: 16—15 to 300 ton 
Transfer presses: 4—200 ton 

Pres.—Al Loranger 

Vice Pres.—A. Loranger 

Sales Mgr.—R. Thompson 

Pur. Agt.—J. Pierce 


en Engineering, Philadelphia, Pa. 


Injection machines: 1—2 oz. 
Pres.—W. H. Stagg 
Secy.—L. G. Stagg 


Polymer Corp. of Pa., Reading, Pa. (E) 
Pres.—L. L. Stott 

Vice Pres.—R. E. James 

Secy.—F. Schearer 

Ass’t. Treas.—R. Rogers 

Sales Mgr.—R. E. Berthold 

Tech. Sales Mgr.—R. B. Zimmerli 

Pur. Agt.—P. Border 


7 Plastics Co., Philadelphia, Pa. 
I 
Injection machines: 4 to 24 o7 


* Operates own tool room. 
®& Indicates Advertiser. 
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Pres. & Sales Mgr.—E. W. Danien 
Secy.—F. B. Danien 
Treas. & Pur. Agt.—M. Klein 


*Presque Isle Plastics, Inc., Erie, Pa. (I) 

Injection machines: 2—4 oz.; 1—12 oz.; 4—16 
oz.; 1-22 oz.; 2—48 oz. 

Pres.—W. J. Phillips 

Vice Pres.—C. J. Straub 

Secy. & Treas.—D. N. Struble 


*°Quinn-Berry Corp., Erie, Pa. (1) 
Injection machines: 4—4 oz.; 8—8 oz.; 2—12 oz. 
Pres. & Sales Mgr.—J. P. Quinn 

Vice Pres. Mfg.—J. P. Murphy 

Secy. & Treas.—L. L. Berry 

Ass’t. Secy.—E. M. Mulcahy 

Pur. Agt.—A. P. Wagner 


Scientific Research Inc., Glenside, Pa. (1) 


Injection machines: 1—8 oz.; 2—12 oz.; 
1—20 oz. 


*Skyline Industries Inc., Titusville, Pa. 
Extrusion machines: 32—2%” to 12” 

Injection machines: 10—4 to 60 oz. 

Pres.—N. J. Poux 

Vice Pres. & Treas.—R. Poux 

Vice Pres. & Pur. Agt.—C. Poux 

Secy.—J. Reese 

Sales Mgr.—C. Yengst 


Squires Plastics, Inc., Verona, Pa. (C, T) 
Compression presses: 1—10 ton; 2—20 ton; 1— 
25 ton; 2—50 ton; 1—200 ton; 1—300 ton 

Transfer presses: 1—200 ton 

Pres. & Sales Mgr.—W. KX. Squires 
Vice Pres.-W. A. Meyer 

Secy. & Treas.—A. J. Husak 
Supt.—M. L. Worstell 


°Stagg, W. Howard, Plastics Engineer- 
ing, Philadelphia, Pa. (I) 

Injection machines: 1—2 oz. 

Pres.—W. H. Stagg 

Secy.—L. G. Stagg 


Venango Plastics, Inc., Franklin, Pa. (I) 
Injection machines: 2—8 oz.; 1—12 oz. 
Pres.—J. T. Demers 
Vice Pres., Sales Mgr. & Pur. Agt.— 

R. J. Litzinger 
Secy.—L. E. Horth 


*Warren Plastics Corp., Warren, Pa. (C) 

Compression presses: 2—3 ton; 1—15 ton; 4 
60 ton 

Pres.—D. I. Cropp 

Vice Pres. & Pur. Agt.—L. M. Lind 

Secy.—C. Goodwin 

Treas.—S. J. Myers 


Westmoreland Plastics Co., Inc., Latrobe, 
Pa. (C 

Compression presses: 5—15 ton; 2—50 ton; 1— 
100 ton; 2—150 ton 


Wirz, A. H., Inc., Chester, Pa. (C, I) 
Compression presses: 5—50 ton; 1—150 ton 
Injection machines: 1—4 oz.; 3—8 oz. 

Pres. & Sales Mgr.—M. K. Dresden 

Vice Pres.—R. F. Cox, T. C. Cox, Jr. 
Secy.—R. B. Paul 

Treas.~H. W. Rowan 

Pur. Agt.—R. F. Cox 


*°Yates Co., Erie, Pa. (E) 
Extrusion machines: 3—2 to 3%” 
Pres. & Treas.—R. N. Yates 
Secy.—M. C. Yates 


RHODE ISLAND 


Berkander, George F. Inc., Providence, 
R. L. (E, 1) 


Extrusion machines: 1 

Injection machines: 4—2 oz.; 1—4 oz 9a 
Pres.—H. N. Berkander 

Vice Pres. & Sales Mgr.—J. S. Moran 
Secy.—O. L. Heltzem 

Treas.—H. A. Gilman 

Pur. Agt.—D. T. Lakey 


— Boyden Corp., Providence. R. I 


Injection machines: 1-2 oz.; 4—8 1-12 
oz.; 1-16 oz.; 1—24 oz. 

Pres., Treas. & Sales Mgr.—C. J. Cowa 

Secy.—L. Bickwit 

Pur. Agt.—B. G. Bottomley 


Cranston Molding Co.. Cranston, R. 
?, I, T) 
Compression presses: 8—15 to 300 ton 
Injection machines: 1—2 oz. 

Transfer presses: 1—300 ton 


Partners—R. I. Jacob, R. J. Fauchter, F. Jaco} 
Dixon Corp., Bristol, R. I. (C, E) 


*Elkloid Co., The, Providence, R. I, (| 
Injection machines: 4—2% oz.; 5—4 oz.; 4—8 oz 
Pres., Treas. & Sales Mgr.—J. M. Koppe 
Vice Pres. & Pur. Agt.—M. Baruch 

Secy.—F. X. LaFrance 


Greene Plastics Corp., Wakefield. R. | 
> 

Compression presses: 6 

Injection machines: 1 

Pres.—G. W. B. White 

Vice Pres., Treas. & Sales Mgr.—W. B. White 

Secy.—F. G. Clarke 

Pur. Agt.—W. F. Cole, Jr. 


Molding Corp. of America, Inc., Paw- 
tucket, R. I. (C) 

Compression presses: 40 

Pres.—R. G. Holt 

Vice Pres.—S. Harrington 

Secy.—E. L. Smith 

Treas. & Gen. Mgr.—C. H. O’Koomian 


°Plastic Engineering Co., Pawtucket, 
R. I. (1) 


Injection machines: 5—1 to 16 oz. 

Pres., Treas., Sales Mgr. & Pur. Agt.— 
E. I. Rose 

Vice Pres.—B. Rose 

Secy.—D. Allen 


*Queen Products, Inc., Providence, R. I. 
(I) 


Injection machines: 1—1 oz.; 2—2 oz.; 2—4 oz.; 
2—6 oz.; 3—8 oz. 

Pres. & Treas.—F. Whittaker 

Vice Pres.—W. Craven 

Secy.—M. Wheeler 

Sales Mgr.—E. Doyle 

Pur. Agt. & Gen. Mgr.—A. I. Wheeler 


_ Plastics Corp., Providence, R. I. 
(I 


Injection machines: 4 to 24 oz. 


Pres.—B, M. Brown 
Sales Mgr. & Pur. Agt.—C. Caperonis 


SOUTH CAROLINA 


Sonoco Products Co., Hartsville, §. C. (C, 
E, I, T) 

Compression presses: 58-35 ton; 3—150 ton; 
3—200 ton 

Injection machines: 1 

Extrusion machines: 1 

Transfer presses: 1—150 ton: 1—300 ton; |! 
500 ton 

Pres.—J. L. Coker 

Exec. Vice Pres.—C. W. Coker 

Vice Pres. Engr. & Secy.—R. G. Coker 

Vice Pres. Sales—C. H. Campbell 

Treas.—R. A. Terry 

Pur. Agt.—J. B. Boyd 
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hern Plastics Co., Columbia, S. C. 
m presses: 2—15 ton; 1-20 ton; 1 
machines: 2—2%”; 1—3%"; 2—3%" 

W. Lindau 
I. Kahn 
L. Bogen 


TENNESSEE 
Inc., Nashville, Tenn. (E, I) 


machines: 1-1” 
machines: 1—4 oz.; 
16 oz.; 2—32 oz. 
R. McLain 
ce Pres.—E. C. Horton 
, Sales—C. M. Anderson 
& Treas.—C. A. Horner 
Engr.—P. A. Ewing 
Agt.—C. N. Shockley 


4—8 az., 4-12 


Morgan Plastics, Nashville, Tenn. (I) 
I » machines: 1—9 oz. 
G Mer.—W. N. Morgan 

Megr.—E. S. Morgan, Jr. 


National Plastics, Inc., Nashville, Tenn. 
Chez 


Compression presses: 2—150 ton; 2—200 ton; 
300 ton; 1—565 ton 
tion machines: 1—1% oz. 
usfer presses: 2—300 ton 
Pr C. Van Deventer, III 
Exec. Vice Pres.—E. A. Sehorn 
Secy. & Treas.—G. B. Reed 
Vice Pres. Sales—C. L. Yeoman, Sr. 
Vice Pres. Operations—M. T. Victor 


Patent Button Co. of Tenn., The, Knox- 
ville, Tenn. (C, I) 

Compression presses: 38—75 to 100 ton, 4 
automatics 

Injection machines: 2—8 oz. 

Pres.—D. S. Hart 

Vice Pres. & Gen. Mgr.—E. C. Snoddy 

Secy.—H. P. Hart 

Treas.—O. P. Camp 

Sales Mgr.—H. J. Mellov 

Pur. Agt.—S. E. Cunningham, Jr. 


TEXAS 


Blackwell Plastic Molding Inc., Houston, 
Texas (I) 

Injection machines: 1—1 oz.; 1—3 oz.; 1—9 oz. 

Pres. & Pur. Agt.—L. D. Blackwell 

Vice Pres.—R. H. Blackwell; J. G. Blackwell 

Secy I. R. Blackwell 

Sales Mgr.—J. T. Pinkston 


Cary Products Co., Dallas, Texas (I) 
Injection machines: 1—% oz.; 1—6 oz.; 1—12 oz. 
Pres. & Pur. Agt.—A. P. Cary 
Vice Pres. & Sales Mgr.—B. Norbury 
Secy.—J. N. Burnes 
Treas.—L. C. Parrot 


Crown Machine & Tool Co., Fort Worth, 
Texas (I) 

Injection machines: 4—12 oz. 

Pres.—W. M. Harrison 

Vice Pres. & Sales Mgr.—J. M. Harrison 

Secy., Treas. & Pur. Agt.—E. L. Halvorson 


Linehan & Co., Dallas, Tex. (E, I) 
Extrusion machines: 3—2%” 

njection machines: 2—6 oz. 

res.—M. J. Linehan 

Vice Pres.—J. B. Linehan 

Secy. & Treas.—M. J. Linehan, Jr 


* Operates own tool room. 
*% Indicates Advertiser. 


Complete 


*Loma Plastics, Inc., Ft. Worth, Tex. 
3, I) 
Compression presses: 2—50 ton; 1—225 ton 
Injection machines: 5—6 to 64 oz. 

Pres.—L. Barnett 

Vice Pres. & Sales Mgr.—H. Brin 

Secy.—M. Ginsburg 

Treas.—M. Barnett 

Pur. Agt.—R. Fleming 

Plant Supt.—R. Partridge 

Prod. Mgr.—M. Hamill 


*Lone Star Plastics Co., Inc., Ft. Worth, 
Tex. (C, I) 

Compression presses: 1—12 ton; 1—20 ton; 2— 
50 ton; 1—200 ton 

Injection machines: 1—4 oz. 

Pres. & Sales Mgr.—E. H. Swazey 

Vice Pres., Treas. & Pur. Agt.— M. Hare 

Secy.—H. Laney 


Molded Products Co., Inc., Ft. Worth, 
Tex. (I) 

Injection machines: 1—1 oz.; 1—4 oz.; 1—5 
oz.; 1—24 oz. 

Pres.—M. E. Yeary 

Vice Pres.—F. B. Williams, L. Williams 

Secy.—J. J. Johnston 

Treas.—M. Moad 

Sales Mgr.—F. B. Williams 


Moore Plastics, San Antonio, Tex. (I) 
Injection machines: 1—8 oz. 
Owner—B. Moore 


*Nalle Plastics, Inc., Austin, Tex. (E, 1) 

Extrusion machines: 1—3”; 1—3%%” 

Injection machines: 2—1 oz.; 1—4 oz.; 1—8 oz.; 
1—12 oz. 


° Wright Mfg. Co., Houston, Tex. (C, T) 
Compression presses: 22—50 to 300 ton 
Transfer presses: 4—150 to 200 ton 

Pres.—T. F. Millane 

Vice Pres.—A. E. Wright 

Secy.—J. F. Millane 

Treas.—R. I. MacDonald 

Sales Mgr.—J. Chain 

Mgr.—Plastics Div.—C. J. Eckenrod 


VERMONT 


*Manchester Molding Co., Manchester, 
Depot, Vt. (I) 
Injection machines: 1—3 oz.; 1—8 oz 


Pres.—J. H. Thompson 
Sales Mgr.—C. R. Ellingwood 


VIRGINIA 
*Hafleigh & Co., Buchanan, Va. (C) 


Compression presses: 6-150 ton 

Vice Pres., Treas. & Gen. Mgr.- 
R. O. A. Petersen 

Sales Mgr.—J. R. Smith 


Lurie Plastics, Inc., Colonial Heights, 
Va. (C, I) 

Compression presses: 2—50 to 150 ton 

Injection machines: 5—3 to 16 oz. 

Pres. & Sales Mgr.—R. Lurie 

Secy.—B. T. Kinsey, Jr. 

Asst. Treas.—J. Bryan, III 

Pur. Agt.—H. J. Schroeder 


Southeastern Plastics Inc., Portsmouth, 
Va. (C, I, T) 

Compression presses: 4—25 to 150 ton 

Injection machines: 4—8 to 16 oz. 

Transfer presses: 2—150 ton 

Pres., Sales Mgr. & Pur. Agt.—R. L. Davis 

Vice Pres.—C. M. Davenport 

Secy.—R. W. Cunningham 

Treas.-E. M. Chandler 


CUSTOM MOLDERS AND EXTRUDERS 


*Universal Moulded Products Corp., 
Bristol, Va. (C) 

Compression presses: 6—1 to 200 ton 

Pres.—T. H. McKoy, Jr. 

Vice Pres. & Chief Engr.—R. J. Nebesar 

Secy.—R. T. Crane 

Compt.—H. K. Hardie 

Sales Mgr.—L. King 

Pur. Agt.—J. G. Barnes 


WASHINGTON 
Plastal Specialties Co., Seattle, Wash. (1) 


Injection machines: 1—4 oz.; 1—6 oz.; 1—20 oz. 
Owner—R. G. Cheney 


Vaupell Plastics, Seattle, Wash. (C, I, T) 
Compression presses: 4—150 ton 

Injection machines: 1—9 oz. 

Transfer presses: 1—100 ton 

Owner—L. J. Vaupell, Jr. 


WEST VIRGINIA 


°Wheeling Stamping Co., Wheeling, W. 
Va. (C, I) 

Compression presses: 6-50 ton; 3—60 ton; 2 
100 ton; 9—150 ton; 1—250 ton 
Injection machines: 1—14 oz.; 1-2 oz.; 

1—8 oz. 
Pres.—A. W. Paull 
Secy.—A. D. Paull 
Treas.—A. W. Paull, Jr 
Sales Mgr.—G. A. Kraatz 
Pur. Agt.—L. B. Park 


1—8 oz.; 


WISCONSIN 


Chippewa Plastics, Inc., Chippewa Falls, 
Wis. (E, I) 

Extrusion machines: 1-14"; 3—-1%”; 1—2%” 

Injection machines: 1—2 oz.; 1—8 oz. 

Pres. & Treas.—D. R. Williams 

Vice Pres.—M. A. Williams 

Secy.—F. W. Auer 

Sales Mger.—R. G. Carson 

Pur. Agt.—D. M. Nutter 


Derlein Plastics, Cascade, Wis. (1) 
Injection machines: 2—8 oz. 

Pres., Treas. & Pur. Agt.—E. Derlein 
Vice Pres.—R. Derlein 

Secy.—J. Derlein 

Sales Mgr.—E. L. Doberstein 


Dickten & Masch Mfg. Co., Milwaukee, 
Wis. (C, T) 

Compression presses: 6—50 to 350 ton 

Transfer presses: 6—50 to 250 ton 

Pres., Treas. & Pur. Agt.—E. Dickten 

Secy.—J. Masch 

Sales Mgr.—M. W. Hoge 


*Ernst, John Enterprises, East Troy, Wis. 
(C, E, I, T, CM) 

Compression presses: 1—15 ton; 1—35 ton; 
1—75 ton 

Extrusion machines: 1—-1%”; 2—2%"; 1—3%” 

Injection machines: 2—2 oz.; 2—8 oz.; 1—12 oz. 

Transfer presses: 1—50 ton 

Pres. & Sales Mgr.—J. E. Schneider 

Vice Pres. & Pur. Agt.—P. R. Schneider 

Secy. & Treas.—H. A. Porter 


Evans-Zeier Plastic Co., Madison, Wis. 
(1) 

Injection machines: 2—8 oz. 

Partners—D. Evans, R. Zeier 


Flambeau Plastics Cu., Saraboo, Wis. (1) 

Injection machines: 1—2 oz.; 1—4 oz.; 2—8 oz.; 
1—9 oz.; 1—20 oz.; 1—32 oz. 

Pres.—W. R. Sauey 

Vice Pres.—N. Sauey 


addresses of companies listed appear on pp. 929-950 





CUSTOM MOLDERS AND EXTRUDERS 


Secy. & Treas.—E. C. Sauey 
Sales Mgr.—A. Cimaroli 
Pur. Agt.—R. C. Nowotny 
Chief Engr.—H. Nulterstrum 


H & O Engineering, Inc., Milwaukee 
Wis. (C, I) 

Compression presses: 1—50 ton; 1—100 ton 

Injection machines: 2—1 oz.; 3—8 oz. 

Vice Pres. & Sales Mgr.—C. J. Hunter 

Secy., Treas. & Pur. Agt.—B. P. Wenninger 


Hartland Plastics Inc., Hartland, Wis. (1) 

Injection machines: 1—2 oz.; 7 oz.; 2—9 oz.; 
2—16 oz. 

Pres.—C. E. Caestecker 

Sales Mgr.—P. E. Champion 

Pur. Agt.—R. B. McGuire 


Lapcor Plastics, Inc., Manitowoc, Wis. 
(C, T) 

Compression presses: 6—up to 350 ton 

Pres. & Gen. Mgr.—W. B. Longacre 

Plant Supt.—A. Froh 


Lewis, G. B. Co., Watertown, Wis. (C) 
Compression presses: 1-15 ton; 1—50 ton; 1— 
75 ton; 1—100 ton 


Personnel; see p. 927 


*°Milwaukee Plastics Inc., Milwaukee, 
Wis. (C, I, T) 

Compression presses: 4—300 ton 

Injection machines: 6—8 to 32 oz. 

Transfer presses: 1—300 ton 

Pres., Treas. & Sales Mgr.—C. J. Engman 

Vice Pres. & Sales Mgr.—E. P. Altemeier 

Vice Pres.—W. J. Oehrlein 

Secy.—J. M. Engman 

Pur. Agt.—C. F. Preston 


Norco Plastic Inc., Milwaukee, Wis. (C, 
Compression presses: 10—50 to 440 ton 
Injection machines: 4—4 to 16 oz. 


Transfer presses: 4—100 to 350 ton 
Pres., Sales Mgr. & Pur. Agt.—E. C. Berg 
Vice Pres.—L. Lichter 

Secy. & Treas.—D. P. Becker 


°Pereles Brothers, Inc., Milwaukee, Wis. 


Injection machines: 12 

Pres. & Sales Mgr.—A. A. Pereles 

Vice Pres. & Ass’t Secy.—D. M. Stern 
Secy.—J. S. Pereles 

Treas.—R. R. Pereles 

Pur. Agt. & Ass’t Treas.—R. E. Peretes 


*°Plastics Engineering Co., Sheboygan, 
Wis. (C, T) 

Compression presses: 1-70 ton; 1—130 ton 

Transfer presses: 2-90 ton; 12—220 ton; 3-300 
ton; 4—825 ton; 2—400 ton 

Pres.—R. C. Brotz 

Vice Pres. & Sales Mgr.—R. T. Brotz 

Secy. & Treas.—F. M. Brotz 

Pur. Agt.—W. F. Selsmeyer 

Plymouth Industrial Products, Inc., 
Plymouth, Wis. (I) 

Injection machines: 1—20 oz.; 2—48 oz.; 7—64 
oz.; 5-100 oz.; 5—140 oz. 

Pres. & Treas.—A. J. Simmons 

Vice Pres. & Treas.—C. J. Wiese 

Sales Mgr.—G. W. Farris 

Pur, Agt.—C. D. Laver 


*Portz Plastics & Fibre Co., Milwaukee, 
Wis. (C) 

Compression presses: 2—100 ton; 1—200 ton 

Pres.—C. A. Portz 

Secy.—M. Mueller 

Sales Mgr.—R. T. Chop 


*Presco Plastics, Milwaukee, Wis. (I) 
Injection machines: 4 to 16 oz. 


Pres., Treas. & Pur. Agt.—E. K. Schroeter 
Mgr.—H. Scharf 


Product Miniature Co., Inc., Milwaukee. 
Wis. (1) 

Injection machines: .5—8 oz.; 1-16 oz. 

Pres.—N. E. Ford 

Secy. & Treas.—P. Ford 

Sales Mgr.—V. Hanson 


Rahn-Robbins Plastics & Rubber, Inc. 
Cudahy, Wis. (C, E, I, T) 

Compression presses: 25 to 200 ton 

Extrusion machines: up to 2” 

Injection machines: 1 to 16 oz. 

Transfer presses: 50 to 200 ton 

Pres.—C. W. Rahn 

Vice Pres.—P. W. Robbins 

Secy.—R. Robbins 

Treas.—A. Rahn 


*°Sunlite Plastics, Inc., Milwaukee, Wis. 

Extrusion machines: 1—-1%”"; 6—2%"; 2 
1—4%” 

Pres.—R. Willis 

Vice Pres. & Sales Mgr.—E. Slingluff 

Secy.—W. Levis 

Treas.—L. Dimon 

Pur. Agt.—J. Herrmann 


ENGLAND 


*Lacrinoid Products Ltd., Essex, Eng- 
land (C, E, I, T) 

Compression presses: 50 

Extrusion machines: 6 

Injection machines: 4 

Transfer presses: 20 

Mgr. Dir.—H. E. Baum 

Secy.—J. H. B. Chadborn 

Sales Mgr., Export—D. R. Murison-Small 


Microcell Ltd., London, England (C, E, 
, T) 
Pres.—H. Krener 

Vice Pres.—D. J. Black 

Secy. & Treas.—M. Bingham 





1—High Pressure 
2—Molded Laminated 





LAMINATORS 


3—Plywood 
4—Thermoplastic 


Low Pressure and Contact (see Reinforced Plastics Processors, p. 920. ) 


A—Industrial 
B—Decorative 








CALIFORNIA 


*Allied Fiber Glass Inc., Los Angeles, 
Calif. (2, 4, A, B) 

Pres.—R. A. Kinch 

Vice Pres.—R. W. Burklin 

Secy. & Treas.—W. Humiston 

Sales Mgr.—J. Stannard 

Pur. Agt.—R. L. Kinch 


oe Tackle Co., Bell, Calif. (2, 4, 
A 


Max. size rolled tubing: 2” 

Max. size molded tubing: 2” 

Standard length tubing: 9’ 

Specialize in: fishing rod blanks, arrow blanks, 
bows & backing. 


Personnel: see p. 920 


Cellulose Products Co., South Gate, 
Calif. (4, A, B) 
Max. size laminated sheet: 24” x 24” 


W%& Indicates Advertiser 


910 


Specialize in: Vinyl, cellulose acetate & acrylic, 
010” to .125” 
Co-Owners—H. D. Hogan, J. C. Hogan 


*Chemold Co., Santa Monica, Calif. (2, 
A, B) 

Dumont Corp., San Rafael, Calif. (2) 

Max. size laminated sheet: 48” x 108” 

Personnel: see p. 920 


Gill, M. C. Corp., Montebello, Calif. 

(A, B) 

Max. size laminated sheet: 60” x 144” 

Specialize in: All types of flat sheet in all thick- 
nesses, color, & design 

Personnel: see p. 920 


or Plastics Corp., Gardena, Calif. 
Personnel: see p. 920 


Miller Bros. Co., Venice, Calif. (3) 
Max. size laminated sheet: 24” x 24” 
Personnel: see p. 890 


Norman, Emile, Big Sur, Calif. (4, B) 

Max. size laminated sheet: 96” x 120” 

Specialize in: Endo-mosaic laminations 

Partners—E. Norman, B. Clement 

Pacific Plasti-Fab Corp., San Carlos, 
Calif. (2, 4, A) 


Parker Mfg. Co., San Diego, Calif. (2) 
Max. size laminated sheet: 42” x 144” 
Sneciali . h t fiber glass reinforced 





" corrugated sheet 


Plastic Age Co., San Fernando, Calif. 
(2, 4, A, B) 
Max. size lamiflated sheet: 42” x 144” 


Plastic Peo Co., Los Angeles, Calif. 


Specialize in: Thermo-coated sheets 


reais, by Chapman, Berkeley, Calif. 


Max. size laminated sheet: 6” x 8” 


Personnel: see p. 891 
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ipe Inc., Los Angeles, Calif. 
length tubing: up to 300” 
in: Plastic pipe 
see p. 891 


Co., Gardena, Calif. (2, A) 
molded tubing: 4”, 6”, 8”, & 10” 


i length tubing: 20’ 
see p. 921 


hold Engineering & Plastics Co., 
valk, Calif. (1, 2 
M re laminated sheet: 2’ x 2’ 
Personnel: see p. 891 


Rip ollite Plastic Products, Ine., Bur- 
ik, Calif. 


*Sierra Electric & _ Co., Los Angeles, 
Calif. (1, 2,4, A 
size laminated » a 44” x 144” 
size molded tubing: 4” to 10” O.D. 


nnel: see p. 891 


*Swedlow Plastics Co., Los 
Calif. (A, B) 

Max. size laminated sheet: 4’ x 8’ 

F mnel: see p. 921 


Angeles, 


Urrite Plastics Fabricators, Pico, Calif. 
4 

Max. size laminated sheet: 36” x 60” 

Specialize in: Thick acrylic blocks 

Partners—E. V. Steele, T. H. Fengler 

Pur. Agt.—E. V. Steele 


Western Plastic Products, Long Beach, 
Calif. (1, / 


Max. size laminated sheet: 36” x 48” 


CONNECTICUT 


Cryton Precision Products, Div. Colum- 

bia Records Inc., Bridgeport, Conn. (1) 
Max. size laminated sheet: 12” x 12” 
Specialize in: Phonograph records 


Personnel: see p. 892 


*Rogers Corp., Goodyear, Conn. (1) 
Max. size laminated sheet: 24” x 54” 
Pres.--S. M. Silverstein 

Vice Pres.—R. A. St. Laurent 

Secy. & Treas.—R. F. Hawley 

Sales Mgr.—T. H. Johnston, Jr. 

Pur. Agt.—R. A. Schillinger 


Rowland Products, Inc., 
Conn. (4, B) 

Max. size laminated sheet: 21” x 51” 

Specialize in: Cellulose acetate laminated pearl 
& other patterned sheet 

Pres. & Treas.—H. Rowland 

Vice Pres. & Secy.—W. P. Rowland 

Sales Mgr.—T. D. Hogan 

Pur. Agt.—R. E. Randell 


Kensington, 


DELAWARE 


Brandywine Fibre Products Co., Wil- 
mington, Del. (1) 

Max. size laminated sheet: 48” x 96” x 1” thick 

Max. size rolled tubing: 48” O.D. x 36” long 

Specialize in: Vulcanized fibre tubing 

Pres.—L. K. Detwiler 

Vice Pres.—M. R. Stokes 

Treas. & Secy.—L. C. Detwiler 

Sales Mgr.—G. W. Galloway 

Pur. Agt.-E. McVey 


*Continental Can Co., Inc. 
Dept.), Wilmington, Del. (2, 


Personnel: see p. 921 


(Conolite 


& Indicates Advertiser. 


*Continental-Diamond Fibre Co., New- 
ark, Del. (1, 2 A) 

Max. size laminated sheet: 38” x 96” & 46” x 
70” 

Max. size rolled tubing: 48” LD. 

Max. size molded tubing: 9%” O.D. 

Standard length tubing: 36” 

Specialize in: Vulcanized fibre & vulcoid; indus- 
trial laminated and molded thermosetting 
plastics; mica. 

Pres.—T. F. Murphy 

Vice Pres.—J. F. Anderson 

Secy.—C. H. Hopkins 

Sales Mgr.—H. M. Dexter 

Pur. Agt.—-W. H. Walker, Jr. 


Franklin Fibre-Lamitex Corp., Wilming- 
ton, Del. (A 

Max. size laminated sheet: 36” x 36”; 24” x 
100” (all thicknesses) 

Standard length tubing: 36” 

Specialize in: Screw machine work, punching, 
stamping, post molding 

Pres.—G. A. Vachris 

Treas.—M. Finger 


*National Vulcanized Fibre Co., Wil- 
mington, Del. (1, 

Max. size laminated sheet: 39” x 47”; 23” 
x 95” 

Max. size rolled tubing: 11%” LD. 

Max. size molded tubing: 11%” LD. 

Standard length tubing: 48” 

Specialize in: Vulcanized fibre, industrial lami- 
nates, spiral wound tubing. 

Pres.—E. R. Perry 

Vice Pres.—F. I. Crow 

Secy. & Treas.—R. M. Gottscall 

Sales Mgr.—J. O. Otis 

Pur. Agt.—J. P. Eckles 


ILLINOIS 


Atlas Plastic Specialties Inc., Chicago, 
Ill. (4, B) 


Max. size laminated sheet: 27” x 36” 


Vice Pres —L. Orlowski 
Carroll, J. B. Co., Chicago, Ill. (1, 4, A, 
B) 


Max. size laminated sheet: 20” x 24” 
Pres. & Treas.—J. B. Carroll 

Vice Pres.—C. N. Cahill 

Secy. & Pur. Agt.—L. Sloke 

Sales Mgr.—M. Sutherland 


*Colonial —, Protas Inc., No. 
Chicago, Ill. (1, B) 

Pres.—R. K. Kewley 

Vice Pres.—J. J. Kuhn 

Secy.—S. Chummers 

Pur. Agt.—W. Roose 


— G. & Sons, Inc., Chicago, II. 
(4 


Max. size laminated sheet: 22” x 26” 


Personnel: see p. 893 


Hubbard Reinforced Plastic Corp., Chi- 
cago, Ill. (1, ) 
Personnel: see p. 922 


Industrial Plastics Co., Div. Industrial 
Abrasives, Inc., Cicero, Ill. (4) 

Max. size laminated sheet: 22” x 28” 

Specialize in: Vinyl and acetate laminating. 


*Multiplastics, Div. of Curd ow 
Inc., Franklin Park, Ill. (4, A, B 

Specialize in: Experimental work 

Pres.—R, F. Curd, Jr. 

Secy. & Treas.—I. Vantuyl 

Sales Mgr.—R. E. Jacobson 

Pur. Agt.—D. Kuthe 


*Richardson Co., The, Melrose Park, 
Ill. (1, 2, A, B) 


LAMINATORS 


Max. size laminated sheet: 48” x 144” 

Max. size rolled tubing: 12” O.D. 

Max. size molded tubing: 2” O. D. 

Standard length tubing: 36” to 48” 

Specialize in: Special & standard grades of 
laminate. 

Personnel: see p. 895 


Smith, H. P. Paper Co., Chicago, Ill. (4, 
A) 


Max. size laminated sheet: 72” 
Southwester Co., Chicago, Ill. (2) 
Max. size molded tubing: 1” 

Standard length tubing: 7’ 

Specialize in: Tapered shapes 

Pres. & Pur. Agt.—L. Seidmon 


INDIANA 


*General Plastics Corp., Marion, Ind. (4) 
Max. size laminated sheet: 42” x 56” 


Personnel: see p. 895 


IOWA 
Farley & Loetscher Mfg. Co., 


Iowa (1, 
Max. size laminated sheet: 36” x 84” 
Specialize in: Table top fabrication 
Pres.—S. M. Burch, Sr. 
Vice Pres. & Works Mgr.—R. F. Loetscher 
Vice Pres. & Treas.—E. A. Loetscher 
Secy.—F. R. Loetscher 
Sales Mer. Plastics Div.—C. E. Walz 
Pur. Agt.—L. J. Styienz 


Dubuque, 


MARYLAND 


Malco Plastics, Inc., Baltimore, Md. (4, 


Max. size laminated sheet: 22” x 26” 

Specialize in: Signs, nameplates, computers, et 

Pres.—L. Lawrence 

Vice Pres.—H. B. Verbit 

Secy. & Treas.—A. L. Verbit 

National Plastic Products Co., Odenton, 
Md. (1, 

Max. size laminated sheet: 4’ x 8’ 

Pres.—E. Winer 

Sales Mer.—F. Ulrich 

Pur. Agt.—D. Anderson 


MASSACHUSETTS 


Adams Plastics Co., Inc., Holyoke, Mass. 


Max. size laminated sheet: 28 in. x 54 in. 
Specialize in: Laminating compreg & Pakkawood 


Personnel: see p. 896 


Beetle Boat Co., Inc., New Bedford, 
Mass. (2) 

Specialize in: Tanks, boats, furniture, refrigera- 
tors, large handmade parts & radomes. 

Pres. & Treas.—F. G. Towle 

Vice Pres.—R. H. Gee, H. B. Clark 

Secy., Sales Mgr. & Pur. Agt.—R. H. Gee 


*Bolta Pdts., Div. General Tire & Rub- 
ber Co., Lawrence, Mass. (1, A, B) 

Max. size laminated sheet: 35” x 72” 

Specialize in: Rigid vinyl & styrene copolymer 

Personnel: see p. 918 

Laminex Corp., Fall River, Mass. (2) 

Max. size laminated sheet: 4’ x 10’ 


Specialize in: Chemically resistant tanks, duct, 
exhaust systems. 


Leathertone Inc., Boston, Mass. (1, 2 
A, B) 


Max. size laminated sheet: 25” x 42” 
Specialize in: Plaques & decorative laminates 


Complete addresses of companies listed appear on pp. 929-950. 911 


é* 





LAMINATORS 


Pres. & Sales Mgr.—L. Rubenstein 
Vice Pres. & Pur. Agt.—J. Rubenstein 
Secy.—A. Curwin 

Treas.—L. Gradone 


McMillan Laboratory, Inc., 
Mass. (1, 2, A, B) 

Pres.—E. B. McMillan 

Treas.—D. F. Straubel 

Sales Mgr.—A. M. Brink 

Pur. Agt.—F. B. Moore 


Multicolor Gravure 
Mass. (4, 

Max. size laminated sheet: 54” to any length 

Pres.—W. H. King 

Research Dir.—R. P. Plourde 


Corp., 


*Parkwood Laminates, Inc., 
Mass. (1, A, B) 

Max. size laminated sheet: 36” x 96” 

Pres., Treas. & Sales Mgr.—S. R. Thayer 

Vice Pres. & Gen. Mgr.—P. R. Leverette 

Secy.—L. E. Thayer 

Pur. Agt.—V. Aston 


Perry, A. F. Co., Inc., Leominster, Mass. 
(4) 

Max. size laminated sheet: 20” x 50” 

Max. size rolled tubing: 4” to 1%” 

Standard length tubing: 6’ 

Specialize in: Solid or fluted rod-spiral wrapped 
tubing. 

Personnel: see p. 897 


Pioneer Plastics Corp., Salem, Mass. (1 


Max. size laminated sheet: 4’ x 10’ 
Pres.—A. Aron 

Vice Pres.—L. W. Gordon 

Vice Pres. Mfg.—C. E. Cocozella 
Vice Pres. Sales—M. S. Marcus 
Treas.—J. Rimer 

Chief Engr.—W. R. Tyrie 


Reiss Associates Inc., Newton, Mass. (1, 
Max. size laminated sheet: 36” x 96” 
Specialize in: Decorative laminates 

Pres.—E. Reiss 

Vice Pres., Treas. & Sales Mgr.—A. M. Reiss 
Pur. Agt.—P. Cardillo 


Scott, Palmer Co., Inc 
Mass. (2, A) 


Max. size laminated sheet: 6’ x 6 


, New Bedford, 


Personnel: see p. 923 


Victory Plastics Co., Hudson, Mass. (J, 


Max. size laminated sheet: 36” x 60” 
Personnel: see p. 898 


Whitman Plastics Corp., Lynn, Mass. 
(1, 

Max. size laminated sheet: 24” x 42”; 20” x 
50”; 35” x 72” 

Personnel: see p. 898 


MICHIGAN 


Acme Laminating & Plastics Co., Hazel 
Park, Mich. (4) 

Max. size laminated sheet: 24” x 24”. 

Pres.—J. D. Keiswettek 

Vice Pres. & Treas.—M. Berke 

Secy.—J. Sabo 

Sales Mgr.—V. Sorge 

Pur. Agt.—E. Miller 


97 Plastics, Inc., Bangor, Mich. (J, 
A 


Max. size laminated sheet: 30” x 48” 
Personnel: see p. 898 


%& Indicates Advertiser. 


Ipswich, 


Florence, 


Wakefield, 


ors Plastic Co., Detroit, Mich. (1, 


Personnel: see p. 923 
Capac Plastics, Inc., Capac, Mich. (1, 2, 
A) 


Max. size laminated sheet: 48” x 62” 

Pres. & Treas.—P. H. Travis 

Vice Pres., Gen. Mgr. & Pur. Agt.—J. M. Henry 
Vice Pres. & Sales Mgr.—C. R. Burgess 
Secy.—N. B. Goodnow 


Haskelite ™, , aes Grand Rapids, 
Mich. (1, 

Pres.—G. H. Paty 

Vice Pres. Sales—W. Verhey 

Vice Pres. Mfg.—W. Park 

Secy.—J. Harrington 

Treas.—M. E. Brunner 

Sales Mgr.—B. J. Werk 

Pur. Agt.—F. W. Mitchell 


Kay Art Co., Lansing, Mich. (4, B) 
Max. size laminated sheet: 8%” x 11%” 
Specialize in: Vinyl & acetate laminating. 
Owners—C. C. Knowles; O. R. Barnhart 


Nu-Way Sash & - Mfg. Co., Dear- 
born, Mich. (2, 

Max. size molded +e 6” dia. or sq. 

Standard length tubing: continuous 

Personnel: see p. 898 


Plastics- Cont, Rapids, Grand Rapids, 


Mich. (2, A 


Twentieth Century Plastics, Ann Arbor, 
Mich. (2, 4) 
Woodall Industries Inc., 


Max. size laminated sheet: 48” x 96” 


Detroit, Mich. 


MINNESOTA 


Perma Seal Plastic Products Co., St. 
Paul, Minn. (4) 


Specialize in: Cellulose acetate, viny] 
Pres.—R. H. Oby 


MISSOURI 


Consolidated Plastic Sales Co., Affton, 
Mo. (1, 4, 

Max. size laminated sheet: 18” x 24” 

Specialize in: Photos, blueprints, etc. 

Owner—L. C. Germain 


cn Molding Corp., St. Louis, Mo. 


>= 


a Products Co., Kansas City, Mo. 


NEBRASKA 
im R. Py 2 Co., Hastings, Neb. 
a .d.%, bai » 900 
Kerrco Products, Lincoln, Neb. (1, 2, 4, 
A, B) 
NEW HAMPSHIRE 
Keller Products, Inc., Manchester, N. H. 
(2, 3, A, B) 
Personnel; see p. 924 
NEW JERSEY 
*Davis, Joseph Plastics Co., Arlington, 
N. J. (4) 
Max. size laminated sheet: 22” x 52” 
Personnel: see p. 900 


912 = Italics indicate type of laminating. See p. 910 


*Emeloid Co., Inc., The, Hillside, N, | 
(1, 4, A, B) 

Max. size laminated sheet: 21” x 26 

Personnel: see p. 900 


Filmwood Corp., Camden, N. J. (!, 4, B 

Max. size laminated sheet: 43” x 63” 

Specialize in: Custom laminated shee! to spe- 
cific design of customer. 

Pres.—K. Whitecar 

Vice Pres. & Secy.—E. S. Coleman 

Treas.—E. Strange 

Pur. Agt.—G. McCaffrey 


Glassoloid Corp. of America, Paterson. 
N. J. (4) 


Max. size laminated sheet: 24” x 52” & 29”, 
39” 

Specialize in: Vinyls and thermo-coated acetate 

Pres.—-W. A. Roembke 

Vice Pres.—W. Frazier 

Secy.—G. Rice 


*Gomar Mfg. Co. Inc., Newark, N. J. (4 
Pres.—P. Marks 
Vice Pres.—R. Goodman 


Laminators, Inc., Newark, N. J. (4, A, B 

Max. size laminated sheet: 52” x any given 
length 

Specialize in: Laminating & high gloss coatings 
both in sheet & roll form 

Pres. & Treas.—A. Kronstadt 

Vice Pres. & Secy.—P. Gold 


Page Panel Co., Cresskill, N. J. (B) 

Max. size laminated sheet: 16” x 96”, %” fibr 
board 

Specialize in: 12” x 12” wall & ceiling panels 
of vinyl covered insulating fibre board 

Pres.—C. M. Page 


Plastic Laminating Corp., Vaux Hall, 


N. J. (4, A, B) 
Max. size laminated sheet: 24” x 54” 
Pres. & Sales Mgr.—J. DiBella 
Vice Pres.—V. T. Cooney 
Secy.—J. Ducca 
Treas.—S. Scavuzzo 
Pur. Agt.—T. Kane 


*Sillcocks-Miller Co., The, Maplewood, 


N. J. (4, A, B) 
Pres.—R. H. Davis 
Pur. Agt.—R. Whitfield 


“ a Co., East Rutherford, 
4 


Pres. & Treas.—L. C. Kleinhans 
Vice Pres. & Secy.—R. J. Metzler 
Sales Mgr.—R. J. Metzler 
Pur, Agt.—A. K. Terhune 


Transeal, Ltd., So. Plainfield, N. J. (A, B) 


Max. size laminated sheet: 38” x 44” 


Pres.—W. M. Saidel 
Secy. & Treas.—D. A. Saidel 


NEW YORK 


Allied Engraving & Stamping Co., Buf- 


falo, N. Y. (1, 4, A, B) 
Gen. Mgr.—D. Karnofsky 


Barclay Mfg. Co., Inc., New York, N. Y. 
(1, A, B) 
Max. size laminated sheet: 40” x 40” 

Pres. & Treas.—H. Feder 

Vice Pres.—J. M. Jacobs 

Secy.—P. Feder 

Sales Mgr.—E. S. Swanson 

Pur. Agt.—P. Ivory 


Bassons Industries Corp., New York, 


N. Y. (2, 4, A, B) 
Max. size laminated sheet: 24” x 24” 
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in: Decorative laminates similar to 
ents. 
| see p. 924 
Bas Bros. Co., Rochester, N. Y. (1) 
Ma laminated sheet: 22” x 26” 
Chester Packaging Products Corp., 
N. Y. (4, A, B 
in: Extrusion-lamination of poly- 
e to base materials such as paper, 
ane, fabrics, aluminum foil, etc 


rs, 


Schechter 
¢ eas. & Pur. Agt.—A. Feigenson 
S Mer.—W. E. Channing 


Max. size laminated sheet: 5: 638” 
Spe ze in vinyl 


Dekolam Inc., Yonkers, N. Y. (1,4, A, B) 
2” x 63 


East Coast Aeronautics, Inc., Pelham 
Manor, N. Y. (2, A, B) 
Pres.—R. Eberstat 
V Pres.—J. P. D. Garges 
I B. W. Stewart 
Mer.—D. Berlin 
Agt.—M. D. Hirsch 
Fersons Industries Corp., New York, 
N. Y. (4) 


Max. size laminated sheet: 23%” x 53” 


Haas Laminator Corp., New York, N. Y. 
4 
Max. size laminated sheet: 24” 
Standard length tubing: 1000’ 
Specialize in: Sheet or roll laminating using 
0088 or .00100 precoated acetate film 
S. W. Haas 
ce Pres., Treas., Sales Mgr. & Pur. Agt.— 
P. D. Denton, Jr. 
Secy.—Miss J. Haas 


*Hopp Plastics, Div. of Hopp Press, Inc., 
New York, N. Y. (1, 4) 

Max. size laminated sheet: 32” x 36” 

Pres.-H. Hopp 

Vice Pres.—P. Hopp, G. Hopp 

Secy.—H. Gold 

Treas.—L. Hopp 

Sales Mgr.—E. Autler 

Pur. Agt.—M. Redden 


Identification Service Corp., New York, 
Y.(1,4,A 

Max. size laminated sheet: 20” x 50” 

Pres., Treas. & Pur. Agt.—H. G. Schonzeit 

Vice Pres. & Sales Mgr.—J. H. Schonzeit 

Secy.—B. Schonzeit 


Industrial Sales Engineers, New York, 
N. Y. (4, A) 
Max. size laminated sheet: 24” x 54” 


Personnel: see p. 903 
Insulating Tube Co., Inc., Poughkeepsie, 
N. Y. (1, A) 


Max. size rolled tubing: 6” O.D. 

Standard length tubing: 39” to 45” 

Specialize in: Laminating tubing, paper and 
fabric base. 
es.—J. T. Ehieider 

Vice Pres. & Treas.—J. R. Michaels 

Secy.—B. Leahey 

Sales Mgr., Pur, Agt. & Asst. Secy.—J. F. O’Hare 


LeConte Plastics Co., Inc., Farmingdale, 
N. Y. (2, A) 

Max. size laminated sheet: 48” x 102” 
es. & Treas.C. R. LeConte 
e Pres, & Secy.—M. V. LeConte 


Lewis, J. P. Co., The, Beaver Falls, 
N. Y. (1, A) 
1x, size laminated sheet: 40” x 60” 


%& Indicates Advertiser. 


Specialize in: Low cost electrical grade 
laminates. 

Pres.—J. P. Lewis 

Gen. Mgr. Plastic Pdts. Div.—J. C. Parsell 


Long Island Engraving Co., New York 
N. Y. (4) 


Max. size laminated sheet: 22” x 38” 

Specialize in: Laminating decorative prints, 
photos and diplomas on plywood with trans- 
parent plastic sheeting. 

Owners—C. W. Hostek & Wm. A. Hostek 


*Lunn Laminates, Inc., Huntington Sta- 
tion, N. Y. (2, A) 
Personnel: see p. 925 


Lustra Cite Industries Inc., New York, 
Y. (4) 
Personnel: see p. 925 


Mica Insulator Co., Schenectady, N. Y. 
(1, 2, A, B) 
Max. size laminated sheet: 36” x 42” 

Max. size rolled tubing: 14” O.D. 

Max. size molded tubing: 3” O.D. 

Standard length tubing: 38” rolled; 40” molded 
Specialize in: Class H laminates 

Pres.—M. A. Chapman 

Vice Pres.—C. P. Mills 

Vice Pres. Mfg.—A. J. Claser 

Treas.—W. E. Leier 

Sales Mgr.—M. S. MacGruer 

Pur. Agt.—Q. F. Jardine 


Mildern Mfg. Co., Yonkers, N. Y. (4, A, 
B) 


Max. size laminated sheet: 18” x 24” 
Pres.—W. D. Mildern 


Numa Plastics Corp., New York, N. Y. 
(1, B) 

Max. size laminated sheet: 36” x 72” 

Pres. & Treas.—B. Resnick 

Secy.—J. Glovacky 

Sales Mgr.—F. Frenkel 


Pan Laminates, Inc., New York, N. Y 
(4, A, B) 

Max. size laminated sheet: 48” x 96” 

Specialize in: Decorative laminates 

Pres.—H. W. E. Riley 

Vice Pres.—H. H. Hey 

Secy.—H. G. Riley 

Treas.—S. Peskin 

Sales Mgr.—R. W. D. Heins 

Pur. Agt.—W. McAdam 


Pathway Plastic Corp., Mt. Vernon, N. Y. 
(1, 4, A, B) 

Max. size laminated sheet: 16” x 20” 

Specialize in: Laminating acrylic sheet using 
fabric, fibres, metallics, etc. 


Plastic Center, Rochester, N. Y. (4) 
Max. size laminated sheet: 12” x 12” 
Specialize in: Cards, photos, etc. 


Personnel: see p. 917 


Plastic Service Corp., New York, N. Y. 
(1, 2, 4, A, B) 

Max. size laminated sheet: 24” x 54” 

Specialize in: Laminating thermoplastics or 
thermosetting materials 

Personnel: see p. 904 


Printloid, Inc., New York, N. Y. (4, A, B) 
Max. size laminated sheet: 23” x 53” 

Pres., Sales Mgr. & Pur. Agt.—G. Margolish 
Vice Pres.—M. Margolish 

Secy.—M. Minner 

Treas.—J. Wodiska 


Printon Corp., New York, N. Y. (1, 4, A, 
B) 


Max. size laminated sheet: 54” x continuous 
length 


LAMINATORS 


Specialize in: Lamination of any film 
Pres.—M. Goland 

Vice Pres. & Treas.—L. B. Goland 
Secy.—E. Goland 


Rudd Plastic Fabrics Corp., New York, 
N. Y. (4) 


Max. size laminated sheet: 24” x 54” 


Personnel: see p. 919 


*St. Regis Paper Co., New York, N. Y. (1, 

2, A, B) 

Max. size laminated sheet: 48” x 120” 

Max. size rolled tubing: 24” 

Max. size molded tubing: 5%” 

Standard length tubing: 18”, 24”, 36”, 48”; 
some grades 60” to 96” 


Personnel: see p. 904 


Shoe Form Co., Inc., Auburn, N. Y. (1, 4) 
Max. size laminated sheet: 21” x 51” 

Max. size molded tubing: 2” 

Pres. & Gen. Mgr.—F. P. DeWitt 

Vice Pres.—J. P. Wogan 

Ass’t Secy. & Treas.—W. J. DeWitt, Jr 

Sales Mgr.—G. N. Tutton 

Pur. Agt.—D. H. Odell 


Spaulding Fibre Co., Inc., Tonawanda, 
N. Y. (1, A) 

Max. size laminated sheet: 41” x 49” 

Max. size rolled tubing: 6” 

Standard length tubing: 37” 

Pres.—C. C. Steck 

Vice Pres.—E. C. Knobloch 

Vice Pres. & Secy.—C. M. Pike 

Vice Pres. & Treas.—S. E. Clow 

Sales Mgr.—G. B. Wilson 

Pur. Agt.—A. P. Hardleben 


Syracuse Plastic Molders, Syracuse, N. Y. 
(4, A, B) 
Max. size laminated sheet: 48” x 96” 


Personnel: see p. 917 


United States Plywood Corp., New York 
N. Y. (3) 

Max. size laminated sheet: 7’ x 20’ 

Pres.—L. Ottinger 

Vice Pres.—S. W. Antoville; C. P. Setter; M. 
Pollack; J. B. Williams; J. J. Dunne; R. C. 
Wilcox; W. Bailey 

Secy.—S. Ottinger 

Treas.—J. Schlick 

Sales Mgr.—E. J. Maroney 

Pur. Agt.—J. Callanan 


Universal Aviation Equipment, Inc., New 
York, N. Y. (4) 

Max. size laminated sheet: 20” x 24” 

Specialize in: Dluminated plastics & lighting 
plates 

Pres.—D. Lynch 

Vice Pres. & Sales Mgr.—R. W. McKirdy 

Secy.—J. W. Schmidt 

Treas.—J. Scheidl 


Virginia Plak Co., New York, N. Y. (4) 
Max. size laminated sheet: 35” x 38” 
Specialize in: Rigid vinyl 

Pres.—E. Rosenberg 

Sales Mgr.—S. N. Weis 


NORTH CAROLINA 
Carolina Plastics Co., Charlotte, N. C. (4) 


OHIO 
Akron Plastics Inc., Akron, Ohio (A) 


Allied Resinous Products, Inc., Conneaut, 
Ohio (4) 

Max. size laminated sheet: 52” x 72” 

Specialize in: Polyethylene, vinyl, styrene, 
rubber resins 

Personnel: see p. 905 


Complete addresses of companies listed appear on pp. 929-950. 





LAMINATORS 


*Barron, J. E. & Associates, Cincinnati, 
Ohio (4, A) 
Pres.—J. E. Barron 


Cincinnati Development & Mfg. Co., Cin- 
cinnati, Ohio (2, A) 

Max. size laminated sheet: 24” x 38” 

Pres.—-W. H. Mooney 

Vice Pres., Sales Mgr. & Pur. Agt.- 
W. M. Mooney 

Secy. & Treas.—E. Bruewer 


*Continental Can Co., Shellmar-Betner 
Flex. Packaging Div., Mt. Vernon, 
Ohio (4, B) 


Specialize in: Polyethylene film extrusion 


Dynakon Corp., Cleveland, Ohio (2, A) 
Max. size laminated sheet: 36” x 72” 

Max. size rolled tubing: 6” 

Standard length tubing: 8’ 


Personnel: see p. 905 


*Formica Co., Cincinnati, Ohio (1, 2, A, 
B 


Max. size laminated sheet: 36” x 96” x 6” 
thick 

Max. size rolled tubing: 16%” 

Max. size molded tubing: 4” 

Standard length tubing: 36” 

Pres.—D. J. O’Conor, Sr. 

Exec. Vice Pres.—D. J. O’Conor, Jr. 

Secy.—W. H. Kruse 

Vice Pres. & Treas.—W. J. Gebhart 

Vice Pres. & Sales Mgr.—L. J. Francisco 

Pur. Agt.—J. H. Heitbrink 


Francis Industries, Newark, Ohio (2) 
Max. size rolled tubing: 8’ dia., 10’ long 
Specialize in: Pipe, tubing, etc. 

Pres. & Treas.—R. J. Francis 

Vice Pres.—J. W. Francis 

Secy.--C. Francis 


Greene, Ray & Co., Toledo, Ohio 
Max. size molded tubing: 4’ x 36” 
Standard length tubing: 36” 

Pres. & Owner—R. Greene 

Vice Pres.—J. J. Greene 

Treas.—M. H. Greene 


Ohio Rubber Co., Willoughby, Ohio (1) 
Max. size laminated sheet: 42” x 84” 

Chr. of Bd.—F. G. Smith 

Pres.—H. F. Safford 

Vice Pres. Chg. of Mfg.—R. A. Mertz 

Treas. & Comptroller—H. J. Bechtold 

Sales Mer.—K. N. Carter 


Polamold Research Laboratories, Inc., 
Springfield, Ohio (1, 4, A, B) 

Max. size laminated sheet: 38” x 62” 

Specialize in: Contract laminating of thermo- 
setting and thermoplastic materials 

Pres, & Treas.—H. K. Crandall 


PENNSYLVANIA 


Atlas Mineral Products Co., The, Mertz- 
town, Pa. (4, A) 


Personnel: see p. 907 


Bruce Molded Plastic Products Inc., 
Pittsburgh, Pa. (1, 2) 


*H & R Industries, Nazareth, Pa. (4, A, 
B) 


Specialize in: Laminating with continuous extru- 
sion process using nylon, polyethylene & other 
resins 

Personnel: see p. 907 


Nas-Kay Industries, Philadelphia, Pa. (4) 
Max. size laminated sheet: 19%” x 24%” 
Specialize in: Aircraft instrument panels 
Partners—A. Kaplin, H. Nassau 


W Indicates Advertiser. 


Plastic Laminating Co., Swarthmore, Pa. 
(1, 4, 2 

Max. size laminated sheet: 23%” x 41” 

Specialize in: Printed laminates, schematic dia- 
grams, panels, name plates, etc. 

Owner: S. M. Dodd, Jr. 


*Scranton Plastic Laminating Corp., 
Scranton, Pa. (4, A, B) 

Max. size laminated sheet: 50” x 108” 

Specialize in: Laminating & press polishing 

Pres.—D. P. Keisling 

Secy.—M. Brog 

Treas.—C. W. Walter 


Seal-View Co., Wayne, Pa. (4) 
Specialize in: Roll laminate acetate film to 
paper 


Owner—H. H. Aiken 


*Synthane Corp., Highland Ave., Oaks, 
Pa. (1, 2, A) 

Max. size laminated sheet: 36” x 36” & 96” x 
24” 

Max. size rolled tubing: 26” O.D. 

Max. size molded tubing: 4” O.D. 

Standard length tubing: 18”, 36”, 48”, 96” 

Specialize in: Sheets, rods, tubes, macerated 
and laminated moldings; fabrication of all 
forms to customer’s designs and specifications. 

Pres.—R. R. Titus 

Treas.—R. E. Heaton 

Sales Mgr.—H. Widdop 

Pur. Agt.—C. H. Cox, Jr. 


*Taylor Fibre Co., Norristown, Pa. (1, A) 
Max. size laminated sheet: 49” x 108” 

Max, size rolled tubing: 10” I.D.; 10%” O.D. 
Max. size molded tubing: 1%” I.D.; 4” O.D. 
Standard length tubing: 3’ & 4’ 

Pres.—M. H. Taylor 

Vice Pres. & Gen. Mgr.—H. C. Steadman 
Vice Pres.—C. N. Jacobs 

Vice Pres. & Treas.—J. M. Taylor, Jr. 
Secy.—H. Page 

Sales Mgr.—P. A. Slaughter 

Pur. Agt.—K. M. Hayes 


Willson Camera Co., Inc., Havertown, 
Pa. (1, 4, A, B 

Max. size laminated sheet: 22” x 50”; continu- 
ous roll film 30” wide. 


SOUTH CAROLINA 
Sonoco Products Co., Hartsville, S. C. (2) 


Personnel: see p. 908 


TEXAS 


Plastics Center of Texas, San Antonio, 
Tex. (4) 
Max. size laminated sheet: 8” x 10” 


VERMONT 


Life-Lite Laminates Inc., Rutland, Vt. 
(2, 4, A, B) 

Max. size laminated sheet: 144” x 36” with 
2%” corrugations; 120” x 36” with 2.67” 
corrugations; 96” x 34” flat sheet 

Specialize in: Awnings, partitions, etc. 

Pres.—J. I. McCormick Jr. 

Vice Pres.—G. B. MacGregor 

Secy. & Treas.—W. S. Hunter 


VIRGINIA 


a Industries, Inc., Marion, Va. (3, 
A 

Pres.—J. D. Lincoln 

Vice Pres. & Sales Mgr.—J. Gemmell 


914 = Italics indicate type of laminating. See p. 910 


Chief Engr.—K. B. Turner 
Treas.—L. D. Be Ville 


WASHINGTON 
A & B Plastics, Seattle, Wash. (4, A, B) 


Specialize in: Decorative panels 
Owner—C. A. Weaver 


K B Plastic Inc., Yakima, Wash. (4) 


Personnel: see p. 918 


Vaupell Plastics, Seattle, Wash. (1, 4. 4 
B) 

Max. size laminated sheet: 20” x 50” 

Specialize in: Signs, labels, etc. 

Personnel: see p. 909 


Western Plastic Co., Spokane, Wash. (4 
Max. size laminated sheet: 6” x 6” 
Personnel: see p. 918 


WISCONSIN 
Buckstaff Co., The, Oshkosh, Wis. (1, B 


Max. size laminated sheet: 3’ x 8’ 

Specialize in: Decorative plastic panels & tops 
Pres.—R. N. Buckstaff 

Vice Pres. & Treas.—J. D. Buckstaff 
Secy.—Mrs. J. D. Buckstaff 

Sales Mgr.—F. C. Schultz 

Pur. Agt.—M. Kaspar 


Consoweld Corp., Wisconsin Rapids, Wis, 
(1, A, B) 

Max. size laminated sheet: 48” x 120” 

Pres.—S. W. Mead 

Vice Pres.—R. R. Cole 

Secy. & Treas.—T. A. Duda 

Sales Mgr. (Plastic Pdts.)—J. A. Davies 

Pur. Agt.—V. Krapfel 


*Decar Plastic Corp., Middleton, Wis. (1, 
A, B) 

Max. size laminated sheet: 36” x 96”; 48” x 
72” 

Specialize in: Laminated sheet stock; table tops, 
resin impregnated materials 

Vice Pres. & Gen. Mgr.—G. W. Johnson 

Secy.—G. Rose 

Treas.—E. J. Elting 

Sales Mgr.—R. Fossier 

Tech. Dir.—T. W. Noble 


Ernst, John Enterprises, E. Troy, Wis. 
(1, 2, 4, A) 

Max. size laminated sheet: 40” x 30” 

Specialize in: Custom industrial applications 


Personnel: see p. 909 


Fiberesin Plastic Co., Oconomowoc, 
Wis. (1, A, B) 

Max. size laminated sheet: 48” x 96” 

Specialize in: Decorative sheet & panel board 

Pres.—W. W. Turner 

Vice Pres. & Sales Mgr.—D. McCalla 

Pur. Agt.—R. J. Lyman 


Northern Plastics Corp., La Crosse, Wis. 
(1,A 
Max. size laminated sheet: 39” x 41”; 29” x 47” 


Pres., Treas. & Sales Mgr.—J. S. Gelatt 
Vice Pres.—G. C. Kroening 
Secy. & Pur. Agt.—S. L. Noe 


Presco Plastics, Milwaukee, Wis. (1, A, 
B 


Specialize in: Acetate & vinyl 
Personnel: see p. 910 


ENGLAND 
—— Ltd., London, England (/, 2, 


> 


Max. size laminated sheet: 9’ x 4’ 
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PLASTIC SHEET FORMERS 
and DRAWING of THERMOPLASTICS) 


(FORMING 








CALIFORNIA 


Fiber Glass Inc., Los Angeles, Calif. 
rel: see p. 910 


lied Plasti-Lite Enterprises, Inc., Los 
geles, Calif. 
G. L. De Hart 
Pres.—F. J. Bottini 
& Treas.—R. V. Vogelweid 
Mgr.—E. J. Brockland 
Agt.—A. Hoff 


Plastics Mfg. Co., Los Angeles, Calif. 
nel: see p. 890 


Eldon Mfg. Co., Los Angeles, Calif. 
Pe nnel: see p. 890 


Engineering Plastics Co., Pasadena, Calif. 
Owner—W. K. Peasley 


Flek Corp., Los Angeles, Calif. 
Personnel; see p. 890 


Hollywood Plastic Arts, Los Angeles, 
Calif. 


Personnel: see p. 920 
Hughes Development, Belmont, Calif. 


National Plastics Industries, San Fran- 
isco, Calif. 
Partners—L. E. Hendricks, R. P. Smith 


Pacific Plasti-Fab Corp., San Carlos, 
Calif. 
Personnel: see p. 921 


Plastic Age Co., San Fernando, Calif. 
Personnel: see p. 891 


Plastics by Chapman, Berkeley, Calif. 
Personnel: see p. 891 


Plexolite Corp. of Calif., El Segundo, 
Calif, 

Pres.—D. S. Perry 

Vice Pres.—G. Huisman 

Secy.—A. Levin 

Sales Mgr.—L. Feldman 

Pur. Agent—D. Burnstein 


Poly-Fiber, Inc., Los Angeles, Calif. 
Personnel: see p. 891 


— Electric & Mfg. Co., Los Angeles, 
Calif. 
rsonnel; see p. 891 


Skycraft Mfg. Corp., Long Beach, Calif. 
Pres.—R. D. Bray 

Vice Pres.—P. W. Howard 

Secy., Treas. & Pur, Agt.—J. M. Calhoun 

Sales Mgr.—G. Roberts 


sh i Plastics Co., Los Angeles, 

Calif, 

Urrite Plastics Fabricators, Pico, Calif. 
rsonnel; see p. 911 


Wachter Plastic Co., Sacramento, Calif. 
Owner—B. A. Wachter 
ules Mgr.—G. L. Ladd 


% Indicates Advertiser. 


COLORADO 
Denver Plastics, Inc., Golden, Colo. 
Pikes Peak Plastics, Inc., 
Springs, Col. 


Personnel: see p. 921 


Colorado 


Plasticrafts, Inc., Denver, Col. 
Personnel: see p. 891 


Reinhardt Plastics Co., Denver, Col. 
Personnel: see p. 891 


CONNECTICUT 


Bauman, D. B. & Co., New Haven, Conn. 
Pres.—D. B. Bauman 


Clover Plastic Contours, Inc., E. Nor- 
walk, Conn. 

Pres. & Treas.—M. L. Dinell 

Vice Pres. & Secy.—J. C. Dinell 


*D & R Plastic Welders, Inc., Hazard- 


ville, Conn. 


Fiber Glass Plastics Corp., Stamford, 
Conn. 


Personnel: see p. 921 


*Gilman Brothers Co., The, Gilman, 
Conn. 

Pres.—L. M. Gilman 

Vice Pres.—C. M. Gilman 

Treas.—N. Gilman 

Sales Mgr. & Pur. Agt.—R. Tangari 


Ridgefield Plastic Products Co., Ridge- 
field, Conn. 

Pres. & Sales Mgr.—F. L. Brown 

Vice Pres. & Pur. Agt.—E. Eliner 


Teal Molding Co., Inc., New Haven, 
Conn. 

Personnel: see p. 892 

Valley-National Corp., The, Miéilldale, 
Conn. 

Pres. & Sales Mgr.—H. R. Sterrett, Jr. 

Vice Pres. & Pur. Agt.—W. J. B. Johnson 

Secy. & Treas.—E. C. Merkle 


FLORIDA 


Modern Plastics, Miami, Fla. 
Owner—G. H. Light 


Southeastern Sales Corp., St. Petersburg, 
Fla. 

Pres., Treas. & Pur. Agt.—J. C. Bagg 

Vice Pres.—G. A. Bell 

Secy.—E. R. Bagg 

Sales Mgr.—W. F. Ward 


GEORGIA 
Gladwin Plastics Inc., Atlanta, Ga. 
Personnel: see p. 922 

ILLINOIS 
Arrem Plastics, Inc., Chicago, IIl. 


Pres., Treas. & Pur. Agt.—R. V. Muhlethaler 
Vice Pres., Secy. & Sales Mgr.—H. J. Dibblee 


Carroll, J. B. Co., Chicago, Ill. 


Personnel: see p. 911 


Consolidated Plastics & Mfg. Co., Chi- 
cago, Ill. 


Personnel: see p. 95 


*Federal Tool Corp., Chicago, Ill. 


Personnel: see p. 893 


*Lind Plastic Products Inc., Lincoln- 
wood, Il. 


Personnel: see p. 894 


Mallory, P. R. Plastics, Inc., Chicago, 
Ill. 


Personnel: see p. 894 


Peerless Products Industries, Chicago, Ill. 
Pres. —E. Mraz 

Secy.—M. M. Mraz 

Treas.—R. Kriz 

Sales Mger.—E. Mraz, W. Griffing 

Pur. Agt.—W. Griffing 


Plastofilm Inc., Wheaton, Ill. 

Pres. & Pur. Agt.—G. Wiss 

Vice Pres.—V. Wiss 

Secy., Treas. & Sales Mgr.—M. Benaroyd 


Precision Plastic Products Inc., Chicago, 
Ill 

Pres., Treas. & Pur. Agt.—S. Z. Goldman 

Vice Pres.—M. Kracher 

Secy.—M. Vigon 

Sales Mgr.—S. L. Warshawer 


Wessel, Stanley & Co., Chicago, Ill. 
Pres. & Treas.—S. L. Wessel 

Vice Pres.—W. J. Higgins 

Secy.—D. E. Greenleaf 


INDIANA 
Borkland Mfg. Co., Marion, Ind. 


Personnel: see p. 922 


*General Plastics Corp., Marion, Ind. 
Personnel: see p. 895 


Libby Plastics Inc., Gary, Ind. 

Pres.—E. Tarler 

Vice Pres. & Sales Mgr.—M. Tarler 

Secy. & Pur. Agt.—L. T. Irvin 

McCord Plastic Products, New Castle, 


Ind. 
Personnel: see p. 922 


IOWA 
Timely Products Mfg. Co., Des Moines, 
lowa 
Partners—B. Hadley, J. Hadley 
KENTUCKY 
*Tri-State Plastic Molding Co., Inc., 
Henderson, Ky. 
Personnel: see p. 896 
MARYLAND 
Artmor Plastics Corp., Cumberland, Md. 
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Pres., Sales Mgr. & Pur. Agt.—A. C. Morgan 
Vice Pres.—S. R. Minter 
Secy. & Treas.—J. H. Holzshu 


Duke Bontz & Co., Silver Spring, Md. 
Falge Eng. Corp., Bethesda, Md. 


Fawn Plastics Co., Inc., Baltimore, Md. 
Personnel: see p. 896 


Wama Co., The, Baltimore, Md. 
Mgr. Partner—S. K. Bodine 

Sales Mgr.—F. O. Thomas 

Pur. Agt.—W. D. White 


MASSACHUSETTS 


*Bolta Pdts., Div. General Tire & Rub- 
ber Co., Lawrence, Mass. 


Colorvision Plastics Inc., Boston, Mass. 
Personnel; see p. 923 


Gregstrom Corp., Cambridge, Mass. 
Pres.—O. W. Gregson 

Vice Pres.—E. A. Ekstrom 

Secy.—W. R. Hertzon 

Gen. Mgr. & Treas.—L. C. Donato 

Vice Pres. & Sales Mgr.—R. C. Davenport 
Pur. Agt.—M. Stone 


Harwid Co., Cambridge, Mass. 


Personnel: see p. 897 


Industrial Plastic Fabricators, Inc., Nor- 
wood, Mass. 

Pres.—P. R. Chamberlain 

Vice Pres.—R. C. Bowker 

Secy. & Treas.—C. R. Hoffman 


Insulating Fabricators of New England, 
Inc., Watertown, Mass. 

Pres.—F. Hanus, Sr. 

Vice Pres.—G. C. Jetter 

Secy.—J. Nemeth 

Treas.—H. Hanus 

Sales Mgr.—W. C. Withers, Jr. 


Laminated Sheet Products Corp., Nor- 
wood, Mass. 

Pres.—J. M. Tomb 

Vice Pres.—H. M. Tomb 

Secy. & Treas.—E. Roud 

Sales Mgr.—F. Edwards 

Pur. Agt.—J. Dolloff 


Leathertone Inc., Boston, Mass. 
Personnel: see p. 912 


Paramount Mfg. Co., Inc., Leominster, 
Mass. 
Personnel: see p. 897 


Rome Plastic Specialties, Inc., Worcester, 
Mass. 

Pres.—H. Rome 

Treas.—R. Rome 


Transplastics Fabricating Co., Boston, 
Mass. 
Pres.--M. P. Wurf 
Victory Plastics Co., Hudson, Mass. 
Personnel: see p. 898 
MICHIGAN 
Ameriplastic Co., The, Flint, Mich. 


Personnel: see p. 898 


Bangor Plastics, Inc., Bangor, Mich. 
Personnel: see p. 898 


*Cadillac Plastic Co., Detroit, Mich. 


Personnel: see p. 923 


% Indicates Advertiser. 


*Detroit Macoid Corp., Detroit, Mich. 


Personnel: see p. 898 


Fabri-Kal Corp., Kalamazoo, Mich. 


Personnel: see p. 923 


Klise Mfg. Co., Grand Rapids, Mich. 
Pres.—J. C. Veen, Sr. 

Vice Pres. & Gen. Mgr.—G. P. Eddy 
Secy.—E. K. Clark 

Treas.—E. Sullivan 

Sales Mgr.—J. C. Veen, Jr. 

Pur. Agt.—C. De Vries 


Lus-Trus Extruded Plastics, Inc., Ann 
Arbor, Mich. 


Personnel: see p. 898 


Plastic Processing Co., Inc., Flint, Mich. 


Personnel: see p. 898 


Plasticles Corp., Detroit, Mich. 

Pres., Gen. Mgr. & Pur. Agt.—J. C. Demunter 
Vice Pres.—J. H. Kaiser 

Secy. & Treas.—B. L. Clack 

Sales Mgr.—W. L. Wolff 


Reynolds Plastics Inc., Walled Lake, 
Mich. 

Pres.—J. R. Slavsky 

Vice Pres. & Treas.—J. A. Soltis 

Secy. & Sales Mgr.—H. B. Bem 

Pur. Agt.—J. A. Soltis, H. B. Bem 


Twentieth Century Plastics, Ann Arbor, 
Mich. 

Personnel: see p. 899 

Udylite Corp., The, Detroit, Mich. 

Pres.—C. Reeme 

Vice Pres.—L. V. Nagle 

Secy.—H. Maynard 

Treas.—A. Babak 

Mgr. Plastics Div.—G. Lindh 

Pur. Agt.—V. Zobel 


Wait-Plastics, Jackson, Mich. 


MINNESOTA 


Plastics Inc., St. Paul, Minn. 
Personnel: see p. 899 


T. O. Plastics, Minneapolis, Minn. 
Partners—O. R. Beech, T. W. Ingersoll 
Supt.—G. L. Swedberg 

Pur. Agt.—J. G. Hembd 


MISSOURI 
Gerber Plastic Co., St. Louis, Mo. 


Personnel: see p. 899 


Holiday Plastics Inc., Kansas City, Mo. 
Personnel: see p. 924 


*Regal Plastic Co., Kansas City, Mo. 
Personnel: see p. 924 


NEBRASKA 


Kerr, R. W., Plastic Co., Hastings, Neb. 
Personnel: see p. 900 


Kerrco Products, Lincoln, Neb. 
Omaha Plastics Co., Omaha, Neb. 


Personnel: see p. 900 


NEW JERSEY 


Bishop Mfg. Corp., Cedar Grove, N. J. 
Pres.—P. W. Reed 

Vice Pres.—L. F. Reed, J. J. Connors 

Secy.—H. H. Reed 

Treas. & Sales Mgr.—J. J. Connors 

Pur. Agt.—A. Cook 


916 Complete addresses of companies listed appear on pp. 929-950. 


*Davis, Joseph Plastics Co., Arlington, 


Personnel: see p. 900 


*Emeloid Co., Inc., The, Hillside. N. J 


Personnel: see p. 900 


Hunton Plastics Co., Englewood, N. | 
Pres. & Sales Mgr.—C. H. Hunton 

Vice Pres.—W. M. Lester 

Secy.—B. L. Lester 

Treas.—G. F. Hunton 

Pur. Agt.—A. Curtiss 


Jersey Plastic & Die Casting Co., |r. 
vington, N. J 


Personnel: see p. 901 


Paragon Plastic Corp., Newark, N. J, 
Pres. & Treas.—A. Rosenthal 

Secy. & Pur. Agt.—A. Dobbs 

Sales Mgr.—P. E. Bennett 


Resistoflex Corp., Belleville, N. J. 


Personnel: see p. 901 


*Sillcocks-Miller Co., The, Maplewood 
N. J. 


Personnel: see p. 912 


*United States Gasket Co., Camden 


Personnel: see p. 902 


NEW YORK 


Aacon Industries Inc., Brooklyn, N. Y. 
Pres.—H. San 

Vice Pres.—G. San 

Secy.—L. Furst 


Advance Mfg. Co., Brooklyn, N. Y. 


Personnel: see p. 902 


American Plasticraft Co., New York, N. Y. 
Personnel: see p. 902 


Aravel Corp., New York, N. Y. 
Pres. & Pur. Agt.—S. B. Freedman 
Secy. & Treas.—M. C. Freedman 
Sales Mgr.—L. I. Freedman 


Art Plastic Co., Woodside, N. Y. 
Pres.—R. Mancuso 

Secy. & Pur. Agt.—K. Mancuso 
Treas.—A. Mancuso 


*xAuburn Button Works, Inc., Auburn, 
N. Y. 


Personnel: see p. 902 


Bassons Industries Corp., New York, N. Y. 


Personnel: see p. 924 


Bentek Co., Brooklyn, N. Y. 
Pres.—B. B. Kaplan 
Vice Pres.—J. M. Kaplan 


Berton Plastics, Inc., New York, N. Y. 
Pres.—B. Horton 
Secy. & Treas.—H. J. Frank 


Bo-Mer Mfg. Co., Inc., Auburn, N. Y. 
Personnel: see p. 902 


Bricmar Mfg. Corp., New York, N. Y. 
Pres. & Sales Mgr.—H. J. Brickman 

Vice Pres. & Pur. Agt.—B. B. Brickman 
Secy.—M. J. Brickman 


a Plastics Co. Inc., Rochester, 


Personnel: see p. 902 
Busada Mfg. Corp., Maspeth, N. Y. 


Celomat Corp., New York, N. Y. 
Pres.—H. Weil 
Vice Pres. & Sales Mgr.—M. J. Greenwald 
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Studio, New York, N. Y. 
Inc., Buffalo, N. Y. 


A. Leone 
Treas. & Pur. Agt.—L. H. Leone 
G. Guercio 
A. G. Williams 
ibricators Corp., Brooklyn, N. Y. 
Meyer 
reas.—G. Falk 


Plastics, Inc., New York, N. Y. 
Treas.—J. Layman 
r.—A. H. Caughey 
D. Wexler 


le Formed Products Inc., New 
see p. 925 


& T Plastic Novelties, Co., New York, 
N. ¥ 
& Sales Mgr.—R. Thal 
Vice Pres., Secy. & Treas.—S. Erman 


Emerson Plastics Corp., New York, N. Y. 


nel: see p. 925 
Falk Glass & Plastic Co., Inc., L. I. C., 
N. ¥ 


Pres. & Treas.—L. C. Falk 
V Pres. & Secy.—F. Falk 


Forbes Products Corp., Rochester, N. Y 
rsonnel; see p. 903 


Gotham Plastics Corp., Bronx, N. Y 
Pres.—S. Eliscu 
Vice Pres.—L. J. Suss 


Treas.—I. A. Sisenwein 


Great Lakes Plastic Co., Buffalo, N. Y. 


Hasco Plastics Inc., Syracuse, N. Y. 


Personnel: see p. 925 
Industrial Sales Engineers, New 
Y 
Personnel: see p. 903 
Injection Molding Corp., New 
N. Y. 
sonnel: see p. 903 


Just Plastics Inc., New York, N. Y. 
Pres.—C, Vermann 
Secy., Sales Mgr. & Pur. Agt.—M. Turi 


Lustra Cite Industries Inc., New 


Majestic Creations, Inc., Woodside, N. 
Pres.—B. J. Seger 
Vice Pres.—P. Carlton 


Marbek Inc., Brooklyn, N. Y. 
Pres. & Pur. Agt.—J. Liss 

Vice Pres, & Sales Mgr.—S. Griss 
Secy.—M. Field 

lreas.—T. Kalish 


Mastercraft Plastics Co., Inc., Jamaica, 
N. Y. 
rsonnel; see p. 904 


Nordan Plastics Corp., Brooklyn, N. Y. 
Pres. & Treas.—T. G. Johansen 
y.—E. Muir 


Plastic Artisans, Inc., White Plains, N. Y. 
Pres. & Sales Mgr.—C. W. Middleton, Jr. 
Vice Pres. & Pur. Agt.—E. Middleton 
Secy.—J. M. Cohen 
reas.—J. W. Gleicher 


Plastic Center, Rochester, N. Y. 
es.—G. D. Ward 


& Indicates Advertiser. 


Vice Pres.—J. Proctor 
Secy. & Treas.—E. H. Dennis 


Plastic Enterprises Inc., College Pt., N. Y. 


Plastic Innovations Inc., Yonkers, N. Y 
Pres.—A. Burkes 

Treas. & Sales Mgr.—J. Novack 

Plastic Service Corp., New York, N. Y. 


Plaxall Inc., L. I. C., N. Y. 
Pres. & Sales Mgr.—L. H. Pfohl 
Secy., Treas. & Pur. Agt.—P. M. Pfohl 


R. C. Molding, Inc., New Hyde Park, 
N.Y. 

Personnel: see p. 904 

Shoe Form Co., Inc., Auburn, N. Y. 


*Steiner Plastics Mfg. Co. Inc., Glen 
Cove, N. Y 
Syracuse Plastic Molders, Syracuse, N. Y 


Pres., Secy. & Sales Mgr.—A. Falcone, Jr. 
Vice Pres., Treas. & Pur. Agt.—J. R. Falcone 


Universal Aviation 
New York, N. Y. 


Personnel: see p. 913 


Equipment, Inc., 


Vacu-Plast Co., Inc., New York, N. Y. 
Pres.—I. Scheidlinger 
Sales Mger.—M. W. Davis 


OKLAHOMA 


Plastic Engineering Co. of Tulsa, Tulsa, 
Okla. 

Owner—D. M. Byrne 

Sales Mer.—A. M. Washburn, Jr. 


OHIO 


Allied Resinous Products, Inc., Conneaut, 
Ohio 


Personnel: see p. 905 


*xAmerican Agile Corp., Bedford, Ohio 


Personnel: see p. 905 


*Barron, J. E. & Associates, Cincinnati, 
Ohio 
Personnel: see p. 914 


Baxter Co., The, Cincinnati, Ohio 
Personnel: see p. 905 


Dayton Plastics, Inc., Dayton, Ohio 
Pres.—F. J. Pernik, Jr. 

Vice Pres.—G. F. Nordenholt 

Secy. & Gen. Mgr.—L. T. Kruskamp 


Fabri-Form Co., The, Byesville, Ohio 
Pres.—J. W. Knight 

Vice Pres. & Sales Mgr.—R. L. Baker 
Secy.—S. M. Knight 

Treas.—F. C. Burkhart 

Pur. Agt.—E. E. Wray 


Francis Industries, Newark, Ohio 
Personnel: see p. 914 


*Goodyear Aircraft Corp., Akron, Ohio 


Personnel: see p. 926 


Plastics Mfg. & Supply Corp., Cleveland, 
Ohio 

Pres., Treas. & Pur. Agt.—P. D. Ratzburg 

Vice Pres. & Secy.—A. Ratzburg 

Sales Mgr.—A. Rarda 


OREGON 


Bettcher Plastics Co., Portland, Ore. 
Owner—B. H. Bettcher 
Sales Mgr.—E. R. Parlier 


PLASTIC SHEET FORMERS 


Multi-Craft Inc., Portland, Ore. 


Personnel: see p. 907 


PENNSYLVANIA 


Acme Plastic Products Co., Inc., Hor- 
sham, Pa. 
Personnel: see p. 907 


Calabro Plastics, Upper Darby, Pa. 
Owner—A. D. Calabro 


*Consolidated Molded Products Corp., 
Scranton, Pa. 
Personnel: see p. 907 


Corey Frost, Darby, Pa. 


Crystal X Corp., Lenni Mills, Pa. 
Pres., Vice Pres. & Sales Mgr. 

E. B. Westlake, Jr. 
Secy., Treas. & Pur. Agt.—O. D. Fields 


*H & R Industries, Nazareth, Pa. 


Personnel: see p. 907 
Molders Eng. Service, Phila., Pa. 
Noone 


N. B. C. Plastics Div., The NuBone Co., 
Inc., Erie, Pa. 
Personnel: see p. 907 


> 


Nas-Kay Industries, Philadelphia, Pa. 


Personnel: see p. 914 


Pearson-Berlinghof, Inc., Newtown, Pa 
Pres.—H. F. Pearson 

Vice Pres., Treas. & Sales Mgr.—S. B. Sutton, Jr 
Secy.—L. L. Pearson 
Pur. Agt.—P. J. Fillman 
*Scranton Plastic Laminating Corp., 

Scranton, Pa. 
Personnel: see p. 914 


Seal-View Co., Wayne, Pa. 


RHODE ISLAND 


Molding Corp. of America, Pawtucket, 
R. 1. 


Personnel: see p. 908 


TENNESSEE 
Plasti-Line, Inc., Knoxville, Tenn. 
Pres. & Sales Mgr.—H. W. Brooks 
Vice Pres.—R. P. Brooks 
Secy., Treas. & Pur. Agt.—B. M. Edwards 


Snapvent Co., Knoxville, Tenn. 
Pres.—B. B. Simcox 


TEXAS 

Linehan & Co., Dallas, Tex. 
Lone Star Plastics Co., Inc., Ft. Worth, 

Tex. 
Personnel: see p. 909 
Nalle Plastics, Inc., Austin, Tex 
Plastics Engineering Co., Houston, Tex 
Pres.—K. Sandow 

VERMONT 

Manches‘er Molding Co., Manchester 

Depot, Vt. 
Personnel: see p. 909 

WASHINGTON 

A & B Plastics, Seattle, Wash. 





PLASTIC SHEET FORMERS 


Durable Plastics Co., Inc., Seattle, Wash. 


Pres., Sales Mgr. & Pur. Agt.—H. H. Gray 

Vice Pres.—T. E. Gray 

Secy. & Treas.—W. K. Newcomb 

General Plastics Mfg. Co., 
‘ash. 

Pres.—L. W. Schatz 


K. B. Plastic Inc., Yakima, Wash. 
Pres.—P. H. Koenig 

Vice Pres., Sales Mgr. & Pur. Agt.—F. Koenig 
Secy.—C. Carschney 

Treas.—E. Toop 


Tacoma, 


Western Plastic Co., Spokane, Wash. 
Partners—R. D. McGoldrick, G. E. de Roetth 
Sales Mgr.--A. L. Gaffaney 

Shop Foreman—D. Martin 


WISCONSIN 


Ernst, John, Enterprises, East Troy, Wis. 
Personnel: see p. 909 


Premier Plastics Inc., Milwaukee, Wis. 
Pres.—R. W. Ray, Jr. 

Vice Pres.—W. R. Ross 

Secy. & Pur. Agt.—M. J. Blatnik 


Treas.—A. C. Salmon 


Presco Plastics, Milwaukee, Wis. 
Personnel: see p. 910 


*Sunlite Plastics, Inc., Milwauke: 
Personnel: see p. 910 


Tewes-Roedel Plastics Corp., Wau! 
Wis. 

Pres.—D. E. Tewes 

Vice Pres.—G. F. Roedel 

Secy.—H. F. Tewes 

Treas.—M. T. Tewes 








VINYL FILM, SHEETING, AND COATED 
FABRIC MANUFACTURERS* 


A—Calendered Vinyl Film; B—Cast Vinyl Film; C—Calendered Vinyl Sheeting; D—Vinyl Coated Fabric 








ALABAMA 


Mobile Plastics Div., Carlisle Corp., Mo- 
bile, Ala. (D) 


Personnel: see p. 920 


CALIFORNIA 


American Extruded Products, Hollywood, 
Calif. (B) 
Personnel: see p. 889 


Cellulose Products Co., South Gate, 
Calif. (C) 
Personnel: see p. 910 


Plastipipe Inc., Los Angeles, Calif. (C) 


Personnel: see p. 891 


CONNECTICUT 


Cordo Chemical Corp., Norwalk, Conn. 
(D) 


Goodyear Rubber Sundries Inc., New 
Haven, Conn. (A, C, D) 

Pres. & Treas.—J. A. Murray, Jr. 

Secy.—K. P. Lake 

Sales Mgr.—J. A. Kidney 

Pur. Agt.—W. E. Devine 


Ross & Roberts, Inc., Stratford, Conn., 
West Haven, Conn. (A, C) 

Pres. & Treas.—A. M. Ross, Jr. 

Vice Pres. & Secy.—A. V. Roberts 


DELAWARE 


Delaware Floor Products, Div. of Congo- 
leum-Nairn Inc., Wilmington, Del. (C) 

Gen. Magr.—R. F. Nairn 

Dir. of Sales—S. J. Sencer 

Dir. of Pur.—J. Rosenson 

Sales Mgr.—A. Kaufmann 


*du Pont de Nemours, E. I. & Co., Inc., 
Fabrics Dept., Wilmington, Del. (C, D) 


* Note: FILM is thickness of 10 mils or less. 
SHEETING is unsupported sheet in thick- 
ness of over 10 mils. 

W& Indicates Advertiser. 


ILLINOIS 
Jordan Mfg. Co., Des Plaines, Ill. (A, C) 


Personnel: see p. 894 


INDIANA 


*General Tire & Rubber Co., Industrial 
Pdts. Div., Wabash, Ind. (A, C, D) 


Personnel: see p. 895 


KENTUCKY 


Kalistron, Inc., Louisville, Ky. (C) 
Pres.—K. W. Koeniger 

Vice Pres.—C. L. Westray 

Secy.—S. Ottinger 

Treas.—C. O. Meloy 

Sales Mgr.—W. E. Poitras 


MASSACHUSETTS 


*Bolta Co., Div. General Tire & Rub- 
ber Co., Lawrence, Mass. (A, C, D) 

Pres.—J. Bolten 

Vice Pres.—J. Bolten, Jr., D. E. Hogan, Jr. 

Secy.—S. Dennis III 

Treas.—H. T. Houston 

Sales Mgr.—S. Trilling, Hotel & Restaurant; 
A. A. Weiner, Boltaflex Div.; C. E. Holch, 
Molding & Boltaron Div. 

Pur. Agt.—R. S. Kesler 


Bortman Plastics Co., Boston, Mass. (A, 
Pres. & Pur. Agt.—M. Bortman 

Vice Pres.—J. Bortman 

Secy.—H. M. Bailey 

Treas.—A. M. Fopiano 

Sales Mgr.—E. E. Schultz, C. A. Wadness 


——- Texol Corp., Walpole, Mass. 
D 


Pres.—D. H. Farrington 

Vice Pres.—L. E. Vogt, R. S. Ritchie 
Vice Pres. & Treas.—W. J. Huntley 
Secy.—W. A. Daniels 

Sales Mgr.—W. T. Cavanaugh 


Goodall-Sanford, _Inc., 


Plastics Div., 
Reading, Mass. (C, D) 


918 Complete addresses of companies listed appear on pp. 929-950. 


*Monsanto Chemical Co., Springfield, 
Mass. (A) 


Perry, A. F. Co., Leominster, Mass. (A, 
B, C) 


Pyrotex Leather Co., Leominster, Mass, 
(D) 


Pres.—W. Mayo 
Vice Pres.—M. Beren 
Treas.—R. Robertson 


Surprenant Mfg. Co., Boston, Mass. (A, 
C) 


Whitman Plastics Corp., Lynn, Mass. 


> , 


NEW JERSEY 


American Texolite Co., Paterson, N. J. 


(A, C) 
Pres.—M. G. Mack 
Vice Pres. & Pur. Agt.—M. Brown 
Secy. & Treas.—S. Markoe 
Sales Mgr.—G. Markoe 


*Electro-Technical Products Div. Sun 
Chemical Corp., Nutley, N. J. (B, D) 


Federal Leather Co., The, Belleville, 
N. J >) 

Pres. & Sales Mgr.—L, M. Plansoen 

Vice Pres.—H. Plansoen 

Exec. Vice Pres. & Secy.—J. W. F. Young 

Pur. Agt.—P. Grosjean 


Filmwood Corp., Camden, N. J. (B) 


Personnel: see p. 912 


*Irvington Varnish & Insulator Co., Ir- 
vington, N. J. (D) 


Personnel: see p. 901 


National Automotive Fibres, Inc., Tren- 
ton, N. J. (A, C, D) 

Div. Mgr.—Carl Kavenagh 

Pur. Agt.—LeRoy Haas 


Pantasote Co., Passaic, N. J. (A, C, D) 
Pres.—H. Wyman 
Vice Pres.—-H. W. Wyman 
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Rondale Co., Inc., The, Roselle, N. J. (C, 
D 

s Mgr.—J. Rubin 

& Pur. Agt.—A. Eddy 

ubin 


Standard Insulation Company, East Ruth- 
rf N. J. (D) 


Transeal, Ltd., So. Plainfield, N. J. (A, C, 
D 


see p. 912 


NEW YORK 


American Lucoflex, Inc., New York, N. Y. 
( 
Ingouf 
s. & Sales Mgr.—M. J. Pagerie 


Associated Rubber & Plastic Corp., New 
York, N. Y. (A, C 
H. Robbins 
Vice Pres. & Sales Mgr.—B. Robbins 


*Bakelite Co., Div. Union Carbide & Car- 
bon Corp., New York, N. Y. (A, B, C) 
Personnel: see p. 887 


Bisonite Co., Inc., Buffalo, N. Y. (D) 
Pres. & Treas.—E. H. Robb 

Dir. of Res.—T. Gilbert 

Sec L. R. Robb 

Sales Mgr.—H. B. Trumpour 

Pur. Agt.—C. Crowe 


Blacher, B., New York, N. Y. (A, B, C, D) 


Owner—L. Blacher 


Blossom Mfg. Co., Inc., New York, N. Y. 
D 


S. J. Brandstein 
Vice Pres., Gen. Mgr. & Pur. Agt.—J. I. Antokal 
Sec D. Schoenfeld 
Sales Mgr.—M. Margolis 


Elm Coated Fabrics Co., Inc., New York, 
Y. (A, B, C, D) 

Pres.—A. Mittman 

Vice Pres. & Pur. Agt.—E. Mittman 

Secy.—B. Mittman 

reas.—H. Nevstein 

Sales Mgr.—M. Grant 

Flexon Products Corp., New York, N. Y. 
4, C, D) 

Gordon-Lacey Chemical Products Co., 
Inc., Maspeth, N. Y. (A, C, D) 


Harte & Co., Inc., New York, N. Y. (A, C) 
Pres.—F. S. Strauss 

Secy.—A. Shedlin 

Pur. Agt.—A. Simon 


oy Wein Stewart Co., Oswego, N. Y. 
)) 
Pres.-W. M. Blaine 
Vice Pres.—C. M. Judd 
Vice Pres. & Secy.—S. S. Bushnell 

Pres. & Treas.—E. E. Bushnell 

vt Mgr.—T. A. Beard 

Agt.—J. Ferguson 


Industrial Sales Engineers, New York, 
N. Y¥. (B, C 
onnel: see p. 903 


® Indicates Advertiser. 


VINYL FILM, SHEETING, AND COATED FABRIC MANUFACTURERS 


Jamestown Finishing Products, Inc., 
Jamestown, N. Y. (C, D) 

Pres.—B. W. Avallone 

Exec. Vice Pres. & Sales Mgr.—L. D. Anders 

Secy.—J. C. Myers 

Treas. & Pur. Agt.—L. N. Tate 


ae Mfg. Corp., New York, N. 
C) 


Pres.—I. Korn 

Vice Pres.—V. C. Pierce 

Secy., Treas. & Sales Mgr.—J. S. Kaye 
Pur. Agt.—L. Milacci 


Mirror Plastics Co., Inc., New 
N. Y. (A, C, D) 

Pres.—J. L. Spiegel 

Vice Pres.—M. Spiegel 

Secy.—J. H. Spiegel 

Treas.—I. B. Spiegel 

Pur. Agt.—C. Fernandez 


Perlman, A., New York, N. Y. (A, C, D) 


Polyplastex United, Inc., New York, 
N. Y. (D) 

Pres.—H. W. E. Riley 

Vice Pres.—H. H. Hey 

Secy.—H. G. Riley 

Treas.—S. Peskin 

Sales Mgr.—R. W. D. Heins 

Pur. Agt.—W. McAdam 


Printon Corp., New York, N. Y. (A, B, C) 


Personnel: see p. 913 


Rand Rubber Co., Brooklyn, N. Y. (A, C, 
D) 


Pres. & Treas.—L. H. Rand 
Vice Pres.—E. M. French 
Secy.—P. Scheidt 

Sales Mgr.—E. A. Mason 
Pur. Agt.—S. T. Lewis 


Raw Commodities, Inc., Brooklyn, N. Y. 
(A, B, C) 

Pres. & Treas.—L. P. Koones 

Secy., Sales Mgr. & Pur. Agt.—D. Koones 


Resiloid Corp., Brooklyn, N. Y. (A, C) 


*Rubber Corp. of America, Brooklyn, 
N. Y. (A, C) 


Rudd Plastic Fabrics Corp., New York, 
N. Y. (A, C) 

Chr. of Bd.—L. Rudd 

Pres.—M. Bey 

Sales Mgr.—S. Etten 

Pur. Agt.—P. L. Steiner 


Spartan Industrial Corp., New York, 
N. Y. (A, C, D) 

Pres. & Sales Mgr.—M. L. Platzker 

Vice Pres.—A. Zosmer 

Secy.—I. Raskin 

Treas. & Pur. Agt.—D. Friedman 


Thermoplastic Fabrics Corp., New York, 
N. Y. (A, C, D) 


*United States Rubber Co., New York, 
N. Y. (A, C, D) 


Weiss & Klau Co., New York, N. Y. (A, 
OHIO 
*Barron, J. E. & Associates, Cincinnati, 


Ohio (B, C) 


Personnel: see p. 914 


Clopay Corp., Cincinnati, Ohio (B, D) 


Columbus Coated Fabrics Corp., Colum- 
bus, Ohio (C, D) 


*Goodrich, B. F. Co., Plastics Div., 
Marietta, Ohio (A, C, D) 


Personnel: see p. 906 


*Goodyear Tire & Rubber Co., The, 
Akron, Ohio (A, C) 

Pres.—E. J. Thomas 

Vice Pres.—R. S. Wilson 

Secy.—A. E. Firestone 

Treas.—Z. C. Oseland 

Sales Mgr.—J. S. Bruskin 

Pur. Agt.—M. W. Laibe 


Holes, Floyd A. Co., The, Bedford, Ohio 
(D) 


Pres.—T. F. Dolan 

Vice Pres. & Gen. Mgr.—L. D. Reinbolt 
Secy.—H. B. Lawson 

Treas.—W. D. Sweeny 

Sales Mger.—P. W. Decker 


Textileather Corp., Toledo, Ohio (C, D) 
Pres.—J. D. Lippmann 

Vice Pres.-Sales—G. H. McGreevy 

Vice Pres. Dev.—D. F. Lott 

Vice Pres. Pub. Rel.—C. A. Collin 

Secy. & Treas.—-W. F. Webb 

Sales Mgr.—J. S. Mather, Jr. 

Pur. Agt.—W. A. Schumacher 


PENNSYLVANIA 
*Firestone Plastics Co., Pottstown, | 


(A, C) 
Personnel: see p. 889 


a. 


Masland Duraleather Co., The, Phila., 
Pa. (C, D) 

Pres.—W. E. Masland 

Vice Pres.—A. C. McCoy 

Secy. & Treas.—L. W. Shadle 

Sales Mer.—J. A. Shadle 

Pur. Agt.—J. C. Lavin 


RHODE ISLAND 


Respro Inc., Cranston, R. I. (A, C, D) 
Pres.—F. H. Taber 

Vice Pres.—C. M. Makepeace 

Secy., Treas. & Gen. Mgr.—R. S. Newell 
Gen. Sales Mgr.—J. E. Manlon 

Sales Mer. Plastics Div.—W. R. Young, Jr. 
Tech. Dir.—A. J. Hanley 

Pur. Agt.—J. M. O’Grady 


SOUTH CAROLINA 


Plexon Corp., Greenville, S. C. (D) 

Pres., Treas., Sales Mgr. & Pur. Agt. W. F. 
Hawkins 

Vice Pres.—W. H. Hawkins 

Secy.—J. A. Harris 


VIRGINIA 


O'Sullivan Rubber Corp., Winchester, 
Va. (C) 

Pres.—V. A. Catozella 

Vice Pres.—R. B. Grove, B. B. Wright, W. S$ 
Winterson 

Secy.—H. D. Weaver 

Exec. Vice Pres. & Treas.—P. Terretta 

Sales Mgr.—C. R. Creamer, Jr. 

Pur. Agt.—W. O. Grove 


WISCONSIN 


Presco Plastics, Milwaukee, Wis. (A) 


Personnel: see p. 910 


919 











REINFORCED PLASTICS PROCESSORS 





ALABAMA 


Mobile Plastics Div. Carlisle Corp., Mo- 
bile, Ala. 

Pres.—F. Marshall 

Vice Pres.—J. E. Warrell 

Secy.—H. T. Cavanaugh 

Treas.—C. T. Boies 

Sales Mgr.—J. D. McCown 

Pur. Agt.—R. G. Forsythe 


CALIFORNIA 


ADC Plastics Div., Aircraft Die Cutters, 
Los Angeles, Calif. 

Low pressure molding & continuous laminating, 
using matched metal, reinforced & plaster 
molds. 
platens, 5’ x 10’, 18” daylight opening; 2 
platens, 4° x 8’, 24” daylight opening; 4 
platens, 4’ x 4’, 12” daylight opening; 5 small 
presses. 

Continuous: max. trimmed width 44”; max. 
thickness: 0.090; glass & cotton fabric rein- 
forcement. 

Flat laminate sheet: 54 x 120 (press cured). 

Use polyester & phenolic resins with cotton, 
paper, glass or synthetic fiber reinforcement. 

Maintain tool & die shop, trimming, machining 
& assembly operations. 

Preform equip.: max. size 2’ x 4’ in height. 

Produce aluminum foil honeycomb bonded with 
thermosetting resin; fabricate sandwich panels 
with honeycomb core. 

Gen. Mgr.—Harley H. Baker 

Office Mgr.—Charlotte Baker 

Dir. of Sales—E. F. Van Winkle 

Supt. Honeycomb and Plastics Div.—Warren 
Petsch 

Chief Inspector—Lyle T. Hart 

Prod. Control—Earle Tennis 


Aero Plastics Co., Los Angeles, Calif. 
Pres.—J. H. Wyckoff 
Vice Pres.—L. B. Green 


Allied Fiber Glass Inc, Los Angeles, 
Calif. 

Cold molding & vacuum molding with steel, 
plastic, wood, plaster, etc. 

Resins used: polyester, epoxy, phenolics. Rein- 
forcements used: glass cloth & mat. 

Type of fabrication: auto bodies, tanks, trailers 
& containers. 

Personnel: see p. 910 


Alsynite Co. of America, San Diego, 
Calif. 

Size of laminate sheet: 24” x 4’ to 24” x 8’; 
34” x 4’ to 34” x 8’ 

Use polyester resin & fibrous glass reinforcement 

Type of fabrication: Flat & corrugated translu- 
cent building panels. 


Pres.—J. S. Berkson 

Vice Pres. & Pur. Agt.—M. F. McNeil 
Secy. & Treas.—R. J. Moncey 

Sales Mgr.—W. D. O’Morrow 


a ae Plastic Molding Co., Berkeley, 

i. 

Matched metal molds. 

Presses: 5—35 ton, 14” x 16”, 25” daylight; 
1—60 ton, 14” x 16”, 25” daylight; 2—80 
ton, 24” x 34”, 45” daylight; 1-180 ton, 20” 
x 24”, 30” daylight 

Type of resin & reinforcement: polyester & glass 
roving. 

Preformers: 2—28” dia. 


%& Indicates Advertiser. 


Calfibe Co., Inc., Redlands, Calif. 
Matched die molding 

Presses: 10 

Using polyester & glass 

Preformers: 2 

Pres.—H. W. Warjone 

Vice Pres.—H. P. Barnard, Jr. 

Secy. & Treas.—R. Crabtree 


*California Reinforced Plastics Co., 
Oakland, Calif. 

Radar grade & structural glass cloth base honey- 
comb; also aluminum & paper base structural 
honeycombs. 

Glass cloth honeycomb pre-shaped for radomes 
and other curved structures. 

Pres.—R. C. Steele 

Vice Pres.—R. T. Hughes; K. M. Holland 

Treas.—P. V. Ammen 


California Tackle Co., Bell, Calif. 

Using phenolic & glass cloth. 

Type of fabrication: Tubular reinforced tubing 
& sheets. 

Pres.—L. Seidman 

Vice Pres.—M. Seidman 

Secy. & Treas.—G. Seidman 

Sales Mgr.—A. Gorsky 


*Chemold Co., Santa Monica, Calif. 
Flat sheets, ribbed panels using matched metal 
molds. 
Presses: 2—48” x 96, 55” daylight; 4—36” x 60”, 
55” daylight; 1-72” x 144”, 40” daylight. 
Size of flat laminate: 24” x 60”; 36” x 48”; 32” 
x 96”; 48” x 144” 

Polyester, epoxides, phenolic with glass fiber, 
cotton, cellulose fibers 

Preformers: !—48” 

Fabricate any item using molded parts. 


Copolymer Corp., Los Angeles, Calif. 

Low pressure molding using steel molds & rein- 
forced plastics. 

Presses: 1~75 ton, 16” x 16” platens, 38” day- 
light; 2—75 ton, 16” x 20” platens, 40” day- 
light; 1-250 ton, 60” x 120” platens, 48” 
daylight. 

Size of flat laminate sheet: 4’ x 8’ 

Polyester & fibrous glass used. 

Preformers: 1—48” 

Type of fabrication: tanks & refrigerator trucks. 

Pres.—J. Wyckoff 

Vice Pres.—L. B. Green 


*Douglas Aircraft Co., Inc., San‘a 
Monica, Calif. 


Dumont Corp., San Rafael, Calif. 

Using matched metal dies. 

Presses: 1-52” x 112” platen, 8” daylight; 48” 
x 108” platen, 36” daylight; 48” x 102” 
platen, 90” daylight. 

Size of flat laminate sheet: 48” x 108” 

Using polyester, phenolic, nylon, neoprene with 
glass reinforcement. 

Pres.—W. B. Jenkins 

Vice Pres. & Sales Mgr.—R. A. Nelson 

Vice Pres. & Secy.—W. B. Layton 

Treas.—A. Brown 


Gill, M. C. Corp, Montebello, Calif. 

Matched metal molds; vacuum bag from plaster. 

Presses: 2—20” x 38” platen, 24” daylight; 1— 
54” x 160” platen, 24” daylight; 1—24” 
x 36” platen, 12” daylight. 

Size of flat laminate sheet: 48” x 144”; 60” x 
144”, 


920 Complete addresses of companies listed appear on pp. 929-950, 


Use polyester, epon, silicone, with glass mat 4 
cloth, nylon, cotton. 

Pres. & Pur. Agt.—M. C. Gill 

Vice Pres. & Treas.—E. W. Gill 

Secy.—C. V. Davis 

Sales Mgr.—J. H. Lyons 


Hollywood Plastic Arts, Los Angeles, 
Calif. 

Deep drawing, pressure & vacuum forming, jig 
forming 

Presses: 9 

Fabricates trays, aircraft & industrial parts. 

Pres.—F. Nascher 

Sales Mgr.—P. Weigl 

Pur. Agt.—I. M. Bush 


Industrial Plastics Corp., Gardena, Calif. 

Custom reinforced glass mat, pre-imp. molding, 
laminating. 

Presses: 1—15 ton, 11” x 16” platens, 21” 
stroke; 2—15 ton, 32” x 36” platen, 25” 
stroke; 1-15 ton, 21” x 24” platen, 25” 
stroke; 2—20 ton, 24” x 24” platen, 48” 
stroke; 1-113 ton, 42” x 49” platen, 50” 
swroke; 1—115 ton, 49” x 52” platen, 84” 
stroke. 

All types of glass reinforcement using polyester, 
phenolic, epoxy resins. 

Preformers: 1—48” dia. 

Pres.—W. B. Goldsworthy 

Secy. & Treas.—R. P. Hall 


Kennedy, R. J. Co., San Francisco, Calif. 
Presses: 1—20 ton, 24” x 24”, 18” daylight 
Pres.—R. J. Kennedy 


Kerr Panel Div., Kerr, Alexander H. 
Co., Inc., Burbank, Calif. 

Use polyester impregnated glass fiber. 

Presses: 1-20 ton, 24” x 24”, 18” daylight. 

Panel: 8’ x 4’ x 3%”. 

Corrugated panel; up to 12’ length, 40” width, 
2%” corrugation. 

Flat sheet: up to 12’ length, up to 40” width 

Do preforming. 

Pres.—R. Kerr 

Exec. Vice Pres. & Secy.—F. G. Kyle 

Vice Pres. Chg. of Sales & Prod.—M. R. Kerr 

Treas.—R. F. Kalbus 


Kimball Mfg. Co., San Francisco, Calif. 
Matched metal molding. 

Presses: 4—24” x 24” to 20” x 160” platens. 
Size of flat laminate sheet: 20” x 160”. 

Use polyester & epoxy resin with fibrous glass. 
Preformers: 1—60”. 

Pres. & Sales Mgr.—W. R. Kimball, Jr. 

Vice Pres.—C. L. Ward 

Secy.—C. G. Kimball 

Treas.—G. Knecht, Jr. 

Pur. Agt.—J. E. Ward 


*Klug Eng. Service, Los Angeles, Calif. 


Marplex Co., El Segundo, Calif. 

Fiber glass, polyester, matched metal molcds. 

Presses: 2—24” platen, 30” daylight; 1—30" 
platen, 24” daylight; 3-32” platen, 30” day- 
light; 1-36” platen, 48” daylight. 

Use polyester resin with glass fiber roving & 
mat. 

Preformers: 1—30” dia. 

Owner—E. Marx 

Pur. Agt.—A. Moss 


Mercury, Plastics Inc., Santa Monica, 
Calif. 
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Narmeo Mfg. Co., San Diego, Calif. 
ssure molding. 
1—40 sq. ft. platen, 28%” daylight; 
{ sq. ft. platen, 6” daylight; 1-16 sq. ft. 
, 14” daylight; 4—4 sq. ft. platen, 35” 
ght; 2—32 sq. ft. platen, 24” daylight 
press); 1-15 sq. ft. platen, 50” day- 


inate sheet: up to 60” x 96”. 
pressure resins & reinforcements, in- 
ng production of high strength metal 
honeycomb cored panels. 
W. S. Saville 
Vic res.—G. G. Havens 
Tre E. H. Von Ehrenberg 
Sales & Prod. Mgr.—R. G. Simoneau 


Olympic Reinforced Plastics Corp., Los 
Angeles, Calif. 

High, low pressure, bag molding with matched 
metal dies. 

8—up to 10” x 10” to 4’ x 5’ platen, 
jaylight up to 5’; 1—2’ x 10’ platens. 

Use polyester, silicone, phenolic resins with glass 
fabric, mat & rovings, honeycomb & foam 
material, preformed cotton & nylon reinforce- 
ment. 

Fabricates ducts, angles, special shapes. Com- 
plete finishing & assembling. 

Pres.—D. Rome 

Vice Pres. & Sales Mgr.—D. Siteman 

Secy. & Treas.—P. Escoe 

Plant Mgr.—J. Sporcic 


Pacific Plasti-Fab Corp., San Carlos, 
Calif. 

Matched metal molding. 

Presses: 7 

Use phenolic & polyester resins with fibrous 
glass 

Pres.—F. A. Martin, Jr. 

Secy.—M. W. Shayman 

Sales Mgr. & Pur. Agt.—D. S. Dina 

Prod. Mgr.—R. C. Poynor 


Parker Mfg. Co., San Diego, Calif. 
Size of flat laminate sheet: 42” x 96” 
Polyester & fibrous glass used. 


Plastic Age Co., San Fernando, Calif. 

Compression & transfer, steel & aluminum 
molds, reinforced, phenolic, etc. 

resses: 7—36” x 48” daylight. 

Size of flat laminate sheet: 42” x 144”. 

Use polyester, phenolic, silicone resins with 
glass fiber, nylon. 

Preformers: 1-24” dia. 

Type of fabrication: Machining, die cutting, 
punching. 


rsonnel: see p. 891 


Poly-Fiber, Inc., Los Angeles, Calif. 


Contact, vacuum bag, hydraulic press. 


Presses: 5-18” x 18”, 24” stroke; 1-13” x 13”, 


24” stroke; 1-24” x 24”, 24” stroke; 1-22” 
x 22”, 60” stroke; 2—50” x 36,” 60” stroke; 
}—60” x 36”, 40” stroke. 
se polyester, phenolic, epoxy, silicone resins 
with fiber glass mat, roving, fabric, etc. 
Preformers: 1 
Complete industrial & military fabrication. 
Personnel: see p. 891 


Polyply Co., San Diego, Calif. 
Presses: 1-50” x 99”, 26” daylight. 
Size of flat laminate sheet: 48” x 96”. 
e polyester with glass fiber, wood, paper. 


Pres.—G. A. Baker 


Reflin Co., Gardena, Calif. 
Pres.—L,. L. Potomac 

Vice Pres.—-M. A. Usab & E. M. Usab 
secy. & Treas.—R. C. Marston 


*& Indicates Advertiser. 








Reinhold Engineering & Plastics Co., 
Norwalk, Calif. 


Rippolite Plastic Products, Inc., Bur- 
bank, Calif. 

xSierra Electric & Mfg. Co., Los Angeles,, 
Calif. 

Matched metal molds, steel, steam cored, 
phenolic, aluminum & plaster molds. 

Presses: 40—up to 40” x 60”, 120” daylight, 
60” stroke. 

Size of flat laminate sheet: 40” x 60” x 4” to 
1” corrugated or flat. 

All types of polyester & phenolic resins with 
glass cloth, mat or chopped rovings. 

Preformers: 1-48”; 1—40” x 30” 

Fabricates housings, contoured shapes, contain- 
ers, structural shapes 

Personnel: see p. 891 

*Swedlow Plastics Co., Los Angeles, 
Calif. 

Presses: 8—4’ x 8’ 

Size of flat laminate sheet: 4’ x 8’ 

Continuous laminating: 48” width, .100” thick 

Use acrylic, nylon, polyester. 

Do molding, cementing, die cutting 

Pres.—D. Swedlow 

Vice Pres.—J. Endicott 


Viking-Craft, Anaheim, Calif. 
Pres.—D. J. Caruthers 

Vice Pres.—D. Halliday 

Sales Mgr.—O. C. Ritch 

Pur. Agt.—L. Holloway 


Wizard Boats, Inc., Costa Mesa, Calif. 
Contact lay-up over male molds. 

Use polyester resin with glass cloth & mat. 
Pres.—C. A. Herberts, Sr. 

Vice Pres.—C. D. Horne, H. Hauflaire 

Secy. & Pur. Agt.—C. B. Melone 

Treas.—I. M. Timmings 

Sales Mgr.—C. D. Horne 


*xZenith Aircraft, Gardena, Calif. 

Contact laminates, vacuum bag, matched dies; 
molds of plaster, cast phenolic, aluminum, 
steel & metal spray. 

Presses: 1-150 ton, 60” x 40” platen, 120” 
daylight; 5—150 ton, 48” x 40” platen, 60” 
daylight; 2—200 ton, 54” x 74” platen, 48” 
daylight; 1—600 ton, 60” x 40” platen, 36” 
daylight; 21—miscellaneous 

Use phenolic, polyester resin with glass cloth, 
mat & roving. 

Preformers: 3—40” dia.; 1-60” 

Fabricates aircraft structures, radomes, antenna 
housings, furniture, etc 

Pres.—M. Brucker 

Exec. Vice Pres.—A. S. Greenberg 

Vice Pres.—I. Green 

Ass’t Treas.—V. Sokolove 

Sales Mgr.—F. E. Wallis 

Dir. of Pur. & Ass’t Secy.—C. Brucker 


COLORADO 


Denver Plastics, Inc., Golden, Col. 

Hand layup, bag molding, matched plastic dies, 
matched metal dies. 

Presses: 1—1 ton, 4’ x 4’ platen, 24” daylight 

Polyester & glass fiber used. 

Personnel: see p. 891 


Pikes » Peak Plastics, Inc., Colorado 
Springs, Col. 

Matched metal molds. 

Presses: 3-24” x 36” platen, 36” daylight. 

Use polyester & fibrous glass. 

Fabricates welders helmets & aircraft parts. 

Pres. & Treas.—E. W. G. Wieselmann 

Vice Pres. & Secy.—F. E. Wieselmann 


CONNECTICUT 


American Reinforced Plastics Co., Nor- 
walk, Conn. 





REINFORCED PLASTICS PROCESSORS 


Type of Fabrication: phenolic preimpregnation 
of glass fibre materials. 

Pres.—R. S. Morton 

Vice Pres.—J. Williamson 

Secy. & Treas.—W. Siegfried 


Colt’s Mfg. Co., Hartford, Conn. 
Low pressure vacuura. 

Presses: 15—up to 200 ton 
Preformers: 1—48” 

Personnel: see p. 892 


Fiber Glass Plastics Corp, Stamford, 
Conn. 

Presses: 8—42” x 42” platen, 36” daylight 

Size of flat laminate sheet: 42” x 42”; 48” x 
96”. 

Use polyester, epoxy, phenolic with fibre glass 
mat & cloth. 

Fabricates tote boxes, aircraft parts, awnings, 
housings for radios, machines & air condi- 
toners. 

Pres. & Treas.—V. Hugo-Vidal 

Vice Pres.—A. Katz 

Secy.—L. Gitlin 


Gull Products, Inc., Deep River, Conn. 

Matched, heated molds; vacuum bag molds. 

Presses; up to 48” x 30”, 60” daylight. 

Size of flat laminate sheet: up to 24” x 30”. 

Use polyester, DAP, silicone with glass, syn- 
thetic fiber, metal reinforcements. 

Pres. & Gen. Mgr.—C. E. Olsen, Jr. 

Dev. Dir.—L. D. Ely, Jr. 

Treas.—H. H. Anderson, Jr. 

Sales Mgr.—G. Haas 

Pur. Agt.—J. L. Newman 


Plastilight, Inc., Stamford, Conn. 

Reinforced molding using cast & machine dies. 

Presses: 4—36” x 48” platen area 

Resin: phenolic, DAP, polyester, epoxy 

Reinforcement: paper, canvas, linen, glass cloth, 
glass mat, orlon & synthetic fibers. 

Pres.—V. J. Sudman 

Vice Pres. & Gen. Mgr.—F. D. Murphy 

Secy. & Treas.—H. V. Marshall 

Tech. Dir.—W. F. Turner 

Sales Rep.—J. E. Currier 


DELAWARE 


Brandywine Fibre Products Co., Wil- 
mington, Del. 


*Continental Can Co., Inc., (Conolite 
Dept.), Wilmington, Del 

Size of flat laminate sheet: 24”, 30”, 36” by any 
desired length; 24”, 30”, 36” width by a 
maximum 150’ roll. 

Continuous laminating 24”, 30”, 36” paper 
glass & cloth with thickness .010 to .062 

Use polyester resin. 

Vice Pres. & Gen. Mgr.—J. G. Murray 

Gen. Sales Mgr.—A. P. Vining 

Sales Mgr. (Conolite Sales)—R. M. Mayor 

Dir. of Research—F. B. Shaw 


*National Vulcanized Fibre Co., Wil- 
mington, 

Low pressure laminated sheet using matched 
metal molds. 

Presses: 1—36” x 96” platen, 5” daylight; 1— 
36” x 46” platen, 3%’ daylight; 1-36" x 
42” platen, 1%’ daylight. 

Size of flat laminate sheet: 32” x 36”; 32” x 
74”. 


Use polyester resin with glass mat & roving. 
Preformers: 1—up to 40” dia. 
Complete fabricating facilities. 


Personnel: see p. 911 


FLORIDA 


Fiber Glass Plastic Inc., Hialeah, Fla. 
Matched aluminum molds for low pressure 
molding. 
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REINFORCED PLASTICS PROCESSORS 


Size of flat laminate sheet: 4’ x 8’ lengths; 26” 
x 36” widths 

Corrugated sheet: 2%” corrugations 8’, 10’, 12’ 
lengths; widths 26”, 34”, 38”. 1%” corruga- 
tion, 8’, 10° lengths, 38” width. 

Use polyester resin with fibrous glass 

Pres.—L. C. Dugan 

Vice Pres.—G. W. Talbert 

Secy., Treas. & Sales Mgr.—P. B. Clark 


Silin Research Associates, Jacksonville, 
Fla. 

Wet lay-up, low pressure, low temperature cur- 
ing. 

Use polyester, polystyrene resin with fiber glass 
reinforcement. 

Development & research in fabrication & lamina- 
tion of reinforced plastics. 


Pres. & Treas.—E. Silin 


GEORGIA 


Gladwin Plastics Inc., Atlanta, Ga. 

Matched metal molds; wet layup. 

Presses: 1-24” x 24”; 1—30” x 36”; 1-34” x 

38”; 1-32” x 40”; 4 small sizes. 

Use glass preform, cloth & mat with polyester 
resin. 

Preformers: 1 

Assembly of molded parts, flat sheet. 

Pres.—R. Linneman 

Vice Pres. & Treas.—J. Alcorn 

Vice Pres. Prod.—E. Reveri 

Vice Pres. Adv.—H. Torgesen 

Secy.—M. Colliver 

Sales Mgr.—R. Chambers 


Rank-Well Enterprises, Inc., Tifton, Ga. 

Custom molding of glass fiber reinforced poly- 
ester resins using fluid & matched dies. 

Presses: 3—36” x 40”, 38” daylight. 

Pres.—H. M. Rankin 

Vice Pres.—C. H. Maxwell 

Gen. Mgr.—D. H. Tift 


ILLINOIS 


*Colonial Molded Products Inc., No. 
Chicago, Ill. 


Personnel: see p. 911 


Consolidated Plastics & Mfg Co., Chi- 
cago, Ill 

Low pressure molding using match metal dies. 

Size of flat laminate: 20” x 40”. 

Polyester & fibrous glass used. 

Type of fabrication: acrylic resin sheets. 

Pres. & Treas.—W. Woehlck 

Vice Pres. Sales Mgr. & Pur. Agt.—A. S. 
Franklin 


Crane Packing Co., Chicago, III. 


Personnel: see p. 893 


*General American 
Corp., Chicago, IIl. 

Matched metal molding of reinforced plastics. 

Presses: 1—5’ x 7’ platen, 200 ton, 7’ daylight; 
5-3’ x 4’ platen, 100 ton, 7’ daylight; 
2—4’ x 5 platen, 150 ton, 7’ daylight; 
1-2’ x 2’ platen, 100 ton, 7’ daylight. 

Use polyester, epoxy, phenolic, melamine with 
glass roving, cloth, mat, etc. 

Preformers: 3—30” to 48”; 1—48” 

Gen. Mgr.—F. E. Selz 

Ass’t Gen. Mgr.—H. M. Jenkins 

Gen. Sales Mgr.—A. N. Williams 

Plant Mgr.—K. A. Rouzer 

Plant Mgr. Reinforced Plastics—M. Murry 

Dir. Plastics R h-—C. F. M Pp 

Tech. Dir. Reinforced Plastics—E. F. Bush 


Transportation 





*Hawley Products Co., St. Charles, Ill. 

Cellulose preform with matched metal dies; 
glass fibre-polyester with matched metal dies. 

Presses: 36-24” x 30” platen, 36” daylight; 
4—30” x 30” platen, 50” daylight; 1—30” 
40” platen, 60” daylight; 1-60” x 84” 
platen, 72” daylight. 

Use cellulose preforms with varnish & poly- 
ester; glass fibre preforms with polyester. 

Preformers: 16 

Type of fabrication: light 
components. 

Pres. & Treas.—D. M. Hawley 

Vice Pres. & Sales Mgr.—A. P. Akerlund 

Secy.—C. A. Erickson 

Pur. Agt.—H. L. Breining 


Hubbard Reinforced Plastic Corp., Chi- 
cago, I 

Matched metal dies. 

Presses: up to 48” x 48” platen, 84” daylight. 

Use polyester, melamine, phenolic 

Preformers: 4—48”. 

Pres.—J. Huarisa 

Vice Pres.—F. J. Daley 

Secy. & Treas.—L. C. Park 

Ass’t Secy. & Treas.—G. E. Driscoll 

Sales Mgr.—P. Deluhery 

Pur. Agt.—K. J. Gehrig 


Molex Products Co., Brookfield, Il. 

Matched metal molds. 

Presses: 1-200 ton, 36” x 36”, 12” daylight; 
1-100 ton, 30” x 48”, 12” daylight; 1-100 
ton, 30” x 48”, 18” daylight. 

Polyester & glass fiber. 

Molding, die punching, riveting, assembly, etc. 


assembly of 


Personnel: see p. 894 


*Multiplastics, Div. of Curd Enterprises 
Inc., Franklin Park, Ill. 

Hand lay-up & vacuum bag using various 
type molds. 

Use polyester resin with glass mat & cloth. 

Personnel: see p. 911 


Southwester Co., Chicago, Ill. 

Use polyester, styrene, phenolics with fibrous 
glass. 

Fabricates fishing rod blanks. 


Personnel: see p. 911 


Waltco Products, Chicago, IIl. 
Pres. & Treas.—W. L. Klein 

Vice Pres.—S. J. Klein 

Secy. & Sales Mgr.—A. J. Leeds 
Pur. Agt.—E. J. Jandris 


Werner Mfg. Co., Lyons, Il. 


INDIANA 
a aeons & Co., Inc, New Haven, 
Ind. 


Bag molding using matched metal, cast 
phenolic, fiberglas, cast aluminum & steel. 
Presses: 2-16” x 18” platen, 30” daylight; 

2-18" x 24” platen, 48” daylight. 
Resin & reinforcement: polyester & epoxy 
resin with fibrous glass mat & cloth. 
Personnel: see p. 895 


Borkland Mfg. Co., Marion, Ind. 

Forming of loaded sheet & pre-impregnated 
fibers. 

Presses: 2-24”; 2-18”. 

Uses polyester, acetate. 

Type of fabrication: compound shapes. 

Owner—G. W. Borkland 


*General Tire & Rubber Co., The Indus- 
trial Pdts. Div., Wabash, Ind. 





Adv. Mgr.—R. Douglas 
Pur. Agt.—R. B. Silverman 


%& Indicates Advertiser. 


Comp iding using steel molds. 

Presses: 20-32” x 34” platen; 6-32” x 84” 
platen; 2-48” x 48” platen; 2-72” x 84” 
platen. 

Use polyester resin. 


922 Complete addresses of companies listed appear on pp. 929-950. 


Preformers: 3. 
Personnel; see p. 895 


McCord Plastic Products, New Cast 
Ind. 

Matched metal molding. 

Presses: 3-24” x 36” platen, 48 daylight 
1-24” x 36” platen, 36” daylight; 1-9 
x 44” platen, 40” daylight. 

Use polyester resin with glass mat, cloth 4 
pulp fibers. 

Hand lay-up & pre-form molding. 

Mgr.—H. McCord 

Sales Mgr.—J. N. Wycoff 

Prod Mgr.—W. Cook 


Square D Co., Peru, Ind. 
Pur. Agt.—D. L. Rouch 


*United States Rubber Co., Mishawaka. 
Ind. 

Continuous laminating: up to 60” wide, \ 
thick. 

Use polyester resins; paper, glass & cloth reir 
forcements. 

Do a limited amount of fabrication by varioy; 
processes, including male & female matche; 
dies, vacuum bag, & platen press, closux 
forming; sizes up to 4’ x 8’. 

Sales Mgr Laminated Pdts.—G. C. Flick 

Sales Mgr. Fuel Cells—C. Sundberg 

Mgr. Resinous Products Development—R. 
Paulsen 


KANSAS 


Engineering Plastics, Inc., Baxter Springs, 
Kansas 

Use epoxy, polyester with fibrous glass & 
organic filler. 

Fabricates reinforced pipe 4” to 31” dia. & 
20’ long. Reinforced fittings from 4” t 
81” dia. 

Gen. Mgr.—W. Blake 

Vice Pres. & Prod. Engr.—T. Norris 

Field Engr.—J. V. Smith 

Sales Mgr—R. J. Harris 


Lamicell Engineering Co., Baxter Spring, 
Kans. 

Matched metal dies, hand layup & bag molding. 

Presses: 1-150 ton, 40” x 44” platen, 30” 
stroke, 60” daylight; 3-24” x 32” platen, 
24” strokes, 36” daylight. 

Use polyester & epoxy with glass fibers, 
dacron, rayon, cotton. 

Preformers: up to 24” dia. 

Matched metal molding of preformed shapes, 
fibrous glass reinforcement of all kinds 
Tubular shapes. 

Gen. Mgr.—W. R. Blake 

Gen Sales Mgr.—C. B Nelson 

Prod. Mgr.—C. K. Norris 

Pipe Fitting Sales—W. A. Barnett 


MARYLAND 


Cournand, E. L & Co., Inc., Havre de 
Grace, , 

High & low pressure molding of structural 
shapes. 

Presses: 10—up to 4’ to 8’. 

Size of flat laminate sheet: 4’ x 8’. 

Polyester, phenolic & fibrous glass used. 

Pres.—-E. L Cournand 

Vice Pres.—& Gen. Mgr—H. C. Engel 

Secy.—P. Golbin 

Treas.—R. Sullivan 

Sales Mgr.—L. W. Johnson 

Pur. Agt —H. Bellman 


MASSACHUSETTS 


Beetle Boat Co., Inc., New Bedford, 
Mass. 
Open hand layup in special molds. 
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resin & reinforcement: polyester & 
glass. 


fabrication: large molded parts. 
Carl N. Plastics Corp., Fall River, 


up & bag molding. 

1-24” x 24” platen, 30” 
resin & reinforcement: polyester & 
glass cloth & mat. 

fabrication: All types involving the 
with the exception of preform. Tanks, 


daylight. 


ducting, radomes etc. 
H. Oestricher 
R. C. Bryan, T. B. Almy 
C. Bryan 
ver.—W. M Milne 
gt.—T. B. Almy 


*Bolta Co., Div. General Tire & Rub- 
ber Co., Lawrence, Mass. 
ession. 
17-8”, 2” daylight. 
& reinforcement: urea, phenolic, mela- 
with glass fiber 
former: 1-6". 
f fabrication: mess & cafeteria tray, 
, ete. 


Personnel: see p. 918 


Chemical Corp., The, Springfield, Mass. 

Open mold, hand layup using wood molds. 

Polyester, glass & synthetic fiber reinforcement 
used 

Small quantities of large shapes, tanks, duct 
ystem, stacks, drain pipe. 

Pres. & Treas.—E. T. Manley 

Vice Pres. & Sales Mgr.—K. P. Bellinger 

Vice Pres. & Adv. Mgr.—B. H. Gardner 

Pur. Agt.—R. T. Burgess 


Colorvision Plastics Inc., Boston, Mass. 
Bag molding using polyester & glass fibers. 
Presses: 1-6’ x 6’. 

Pres. & Treas.—J. J. Donovan 


Fibremold Co., Inc., Medford, Mass. 


Metal & fiberglas reinforced plastics. 


Jones, B. M. Co., Gloucester, Mass. 

Hand lay-up type on wood & plastic molds. 

Specializes in polyester resin, glass mat & 
cloth laminations. 

Prop.—B. M. Jones 


Kennedy, D. S. & Co., Cohasset, Mass. 

Fiberglas molding using all types of molds. 

Presses: 48” x 36” platen. 

Use polyester & fibrous glass. 

Custom development & production. 

Pres.—D. S. Kennedy 

Vice Pres.—R. J. Grenzeback, G. B. Wilder, 
W. S. Pratt 

Secy.—D. B. Kennedy 

Treas.—M. C, Sherman 

Plastics Engr.—F. Hart, Jr. 

Pur. Agt.—P. M. Britt 


Laminex Corp., Fall River, Mass. 

Low pressure molding of reinforced plastic. 

Presses: 1-57” x 30” platen, 72” daylight; 
1-24” x 36” platen, 36” daylight; 1—flat 
stock machine. 

Size of flat laminate sheet: up to 4’ x 10’, 
up to 1” thick. 

se polyester, epoxy with fibrous giass rein- 
forcement. 

Fabricates square, rectangular, & cylindrical 
tanks & containers. 


res.—R. B. Rumsey 

Vice Pres. & Sales Mgr.—H. Neville, Jr. 
Secy.—G. Perkins 

Treas.—W. Schoellkopf 

‘ur. Agt.—H. C. Shelton 


Leathertone Inc., Boston, Mass. 


% Indicates Advertiser. 


Presses: 1-22” x 42” platen, 26” daylight; 
1-26” x 44” platen, 34” daylight 

Size of flat laminate sheet: up to 25” x 42’ 

Personnel: see p. 912 

McMillan Ipswich, 

Mass. 


Personnel: see p. 912 


Laboratory, Inc., 


New England Trawler Equipment Co., 
Engineered Plastics Div., Chelsea, 
Mass. 

Low pressure compression moldings for small 
quantity custom designed parts using molds 
of hardwood, plastic, aluminum and steel. 

Resins: polyesters of the Marco type. 

Glass fabric pressure pipe & rolls of any length 
& diameter. 

Any size hand layup laminates of glass mat 
or fabric using room temperature curing 
polyester resins. 

Pres.—R. F. Symonds 

Asst. to Pres.—K. C. Keith 

Asst. Treas.—S. S. Hammett 

Chief Eng.—W. W. 

Mgr. Engr. Plastics—R. Morrison 


Symonds 


Scott, Palmer & Co., Inc., New Bedford, 
Mass. 

Vacuum injection, low pressure with matched 
molds of wood, metal, plastic. 

Presses: 1—36” x 36”, 48” daylight. 

Use glass fibers in all forms with polyester 
& epoxy resins. 

Fabricate large shapes up to 36’ x 12’ x 8’ 
& also boat shapes. 

Pres. & Treas.—P. Scott 

Vice Pres.—K. Millett 

Secy.—O. Prescot 

Sales Megr.—G. Brodeur 

Pur. Agt.—E. Perry 


Technicraft Co., Boston, Mass. 

Use polyester, vinyl with fiber glass woven 
cloth. 

Pres. & Sales Mgr.—F. Pray 


Victory Plastics Co , Hudson, Mass. 
Personnel: see p. 898 


Whitman Plastics Corp., Lynn, Mass. 
Personnel: see p. 898 


MICHIGAN 


Bangor Plastics, Inc., Bangor, Mich. 
Personnel: see p. 898 


*Cadillac Plastic Co., Detroit, Mich. 

Layup, matched metal, rubber bag, using plas- 
tic, metal & wood molds. 

Presses: 7—up to 60” x 72”. 

Pres.—R. B. Jacob 

Vice Pres.—R. J. Jacob 

Secy.—G. V. Fox 

Treas.—F. E. Seyfert 

Sales Mgr.—L. R. Marentette 


Camfield Mfg. Co., Plastics Div., Grand 
Haven, Mich. 

Matched metal die process in molded pre- 
formed shapes, fiber & glass mat, fiber glass 
cloth using epoxy & polyester resins. Com- 
pression & transfer molding of high impact 
molding compounds of short fiber glass com- 
bined with polyester, phenolic or epoxy resins. 
Expanding bag molds & vacuum bag mold- 
ing for odd shapes, air ducts & aircraft 
parts. 

Presses: 3—30” x 24”, 48” stroke; 8-31” x 34”, 
48” stroke; 4-34” x 24”, 48” stroke; 1-54” x 
34” 10” daylight; 1-72” x 26”, 48” stroke; 
1-92” x 60”, 48” stroke. 

Preformer: 1-36” dia. x 36” high. 

Pres.—L. V. Meyering 

Gen. Mgr. & Sales Mgr.—M. J. Petretti 

Dir. of Research—V. C. McCall 

Chief Engr.—D. R. Fetters 


REINFORCED PLASTICS PROCESSORS 


Capac Plastics, Inc., Capac, Mich. 

High pressure laminators 

Reinforced polyester 

Specialized in molded laminates & reinforced 
polyester molding. 


*Detroit Macoid Corp., Detroit, Mich. 


Personnel: see p, 898 


Fabri-Kal Corp., Kalamazoo, Mich. 

Hand layup using metal, wood, & plastic molds. 
Pres.—& Treas.—R. P. Kittredge 

Gen. Magr.—A. R. Arnold 

Secy.—G. P. Caulkins, Jr. 

Pur. Agt.—M. A. Klein 


*Fabricon Products, Inc., River Rouge, 
Mich. 

Custom molding using matched metal dies. 

Presses: 1-36" x 54” platen, 48” daylight; 
1-38” x 54” platen, 60” daylight; 1-24” 
x 30” platen, 20” daylight. 

Size of flat laminate sheet: 24” x 30; 36” x 34”. 

Polyester & glass mat used. 

Preformers: 1—48” dia. 

Pres.—L. A. Fisher 

Gen. Mgr.—C. L. Keller 


Imperial Industries, Inc., Wayne, Mich. 
Presses: air & hydraulic. 

Pres. Pur. Agt.—W. G. Lewellen, Jr. 

Vice Pres. & Treas.—C. O. Betz 

Secy.—R. A. Balmer 

Sales Mer.—R. W. Struthers 


Nu-Way Sash & Screen Mfg. Co., Dear- 
born, Mich. 

Metal & composite molds. 

Use polyester, phenolic resin with all fibrous 
materials, 


Personnel: see p. 898 


Orchard Industries, Inc., Hastings, Mich. 
Continuous fiber glass polyester solid rod stock. 
Presses: 1-24” x 24” platen. 

Use polyester, nylon, modified phenolics, 
D. A. P., silicone with glass cloth & mat, 
cotton fabric. 

Continuous round molding, laminated tubing, 
large irregular shapes & sizes in contact 
molding. 

Pres. & Treas.—E. Von Reis 

Secy.—C. Doeren 

Pur. Agt.—W. G. Pierce 


Plastic Processing Co., Inc., Flint, Mich. 

Lay-up only on wood, plaster, & resin type 
molds. 

Use polyester resin & glass fibers. 

Personnel: see p. 898 

Rapids, 


Plastics-Grand Rapids, Grand 


Mich. 


Reynolds Plastics Inc., Walled Lake, 
Mich. 
Hand lay-up. 


Personnel: see p. 916 


Twentieth Century Plastics, Ann Arbor, 
Mich. 

Lay-up, cold molding, low pressure molding 

Presses: 1-8” x 12”, 12” daylight; 1-12” x 
16”, 14” daylight. 

Use polyester resin with fiber glass & im- 
pregnated materials. 

Fabricates rowboats, chairs, etc. 


Woodall Industries Inc., Detroit, Mich. 


MINNESOTA 


*Northwest Plastics, Inc., St. Paul, Minn. 
Hand lay-up using polyester molds. 

Use polyester resin with glass mat & cloth. 
Personnel: see p. 899 
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REINFORCED PLASTICS PROCESSORS 


Product Eng. & Development Co., Hop- 
kins, Minn. 

Matched steel dies & fiber glass filled phenolic. 

Presses: 3-19” x 24”, 31” daylight. 

Personnel: see p. 899 





MISSOURI 


General Fibre Co., St. Louis, Mo. 
Matched metal dies. 

Presses: 12-36” x 36” platen, 42” daylight. 
Polyesters with glass reinforcement. 


Personnel: see p. 899 


Gerber Plastic Co , St. Louis, Mo. 


Personnel: see p. 899 


Holiday Plastics Inc., Kansas City, Mo. 

Matched metal molding. 

Presses: 4—up to 54” x 54” platens, 75” day- 
light. 

Use polyester resin & fibrous glass. 

Preformers: 1-36” x 36”. 

All types of fabrication as punching, drilling, 
machining. 

Pres. & Treas.—G. K. Frischer 

Vice Pres.—B. Levy 

Secy.—F. Frischer 

Sales Mgr.—G. Roach 


Koch Mfg. Co., Jackson, Mich. 

Molded fiberglas laminates, matched steel molds. 

Presses: 1-500 ton, 40” x 40” platen, 5’ day- 
light. 

Use polyester with fibrous glass. 


Personnel: see p. 899 


Koller Craft Plastic Products, Inc., Fen- 
ton, Mo. 

Fiber glass molding using matched metal dies. 

Presses: 1-150 ton, 2%’ x 2%’ platen, 30” day- 
light; 1-250 ton, 2’ x 4’ platen, 24” 
daylight; 1-300 ton, 6’ x 10’ platen, 72” 
daylight. 

Preformers: 1-48”; 1—60”. 

Personnel: see p. 899 


Korrect-Way Div., American Fixture & 
Mfg. Co., St. Louis, Mo. 

Most operations are hand-bench; produce large 
& small castings of intricate shapes & con- 
tours; castings up to 18’ long; plaster, alu- 
minum, rubber & synthetic rubber molds. 

Use polyester laminating resin; glass fibers, 
fabrics or woven mats as reinforcements. 

Specialize in display manikins, display products, 
large outdoor adv. displays. 

Pres.—A. M. Mendle 

Exec. Vice Pres. Chg. of Sales—Peter Schott, Jr. 

Vice Pres. Chg. of Mfg.—John J. Nash 

Vice Pres. Chg. of Design & Development— 
Milton H. Larson 

Chief Eng.—H. L. Schulze 


National Products Co., Kansas City, Mo. 
Bag & die molding. 

Presses: 5-18” x 22” platen, 28” daylight 
Polyester resin with fibrous glass. 

Personnel: see p. 899 


*Regal Plastic Co., Kansas City, Mo. 

Matched metal dies & bag molding. 

Presses: 1-40” x 50”, 70” daylight; 1-36" x 
48”, 70” daylight; 3-36” x 48”, 36” day- 
light. 

Use polyester resin with fibrous glass. 

Preformers: 1-52”. 

Custom manufacture industrial parts & complete 
assembly of cases. 

Pres.—J. S. Kivett 

Vice Pres.—J. Slavik, N. Gallagher, W. C. 
Schlager 
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Secy.—A. J. Granoff 
Sales Mgr.—P. J. Coverdale 


NEBRASKA 


Kerr Plastic Co., R. W., Hastings, Neb. 

Low pressure laminating; most all types of 
molds used. 

Presses: 6—largest platen area 24” x 24” with 
18” daylight. 

Flat laminate sheet: 24” x 24”. 

One continuous laminator up to 20” in width 
and one continuous laminator up to 50” in 
width. Laminating paper but suitable for 
cloth. 

Most all type of resins and types of reinforce- 
ments. 

Fabricate various types of thermoset laminated 
stock and also numerous thermoplastic sheet 
materials. 

Make hand lay-up preforms done by machine. 


Personnel; see p. 900 
Kerrco Products, Lincoln, Neb. 
Omaha Plastics Co., Omaha, Neb. 


Solid castings, aluminum molds. 
Use epoxy, polyester with glass cloth & mat. 
Personnel: see p. 900 


NEW HAMPSHIRE 


Keller Products, Inc , Manchester, N. H. 

Matched metal molds, inflated bag & vacuum. 

Presses: 10-30 x 78” platen, 30” daylight; 
1-24” x 120”. 

Size of flat laminate sheet: 54” x 288”. 

Use polyester & fibrous glass. 

Assembly, drill route, etc. 

Pres. & Treas.—R. R. Keller. 

Vice Pres.—J. C. Stanhope. 

Sales Mgr.—R. I. Solow. 


NEW JERSEY 


*Emeloid Co., Inc., The, Hillside, N. J. 
Personnel: see p. 900 


Geneve Mfg. Corp., Trenton, N. J. 
Personnel: see p. 900 


a Laminating Corp., Vaux Hall, 


Presses: 2-24” x 26”; 1-24” x 48”; 1-24” 
x 54”. 

Size of flat laminate sheet: 24” x 26”; 24” x 
48”; 24” x 54”. 

Personnel: see p. 912 


Richard Alan Button Co., Roosevelt, N. J. 
Low p poly glass Idi 
Personnel: see p. 901 


Sokal Cie Pipe Co., New Brunswick, 





Pipe produced by winding plastic impregnated 
fibers. 

Use polyester & epoxy resins. 

Pres.—C. de Ganahl 


Transeal, Ltd., So. Plainfield, N. J. 
Personnel: see p. 912 


Wilkins, W. Burdette, Ridgewood, N. J. 


Winner Mfg. Co., Inc., Trenton, N. J. 

Aluminum, steel, meehanite, plastic for matched 
dies, vacuum & pressure bag & hand lay-up 
molding. 

Presses: 9—up to 40” x 76”, daylight up to 5’. 

Use polyester & epoxy resins with glass mat & 
cloth, vegetable fibers. 

Preformers: 1-48”. 

Pres. & Sales Mgr.—I. M. Scott 

Vice Pres.—J. Rosenwald, II, H. L. Darby 

Secy. & Treas.—J. Rosenwald, II 

Pur. Agt.—D. A. White 


924 Complete addresses of companies listed appear on pp. 929-950. 





NEW YORK 
5 Hard Rubber Co. New York. 


Matched metal, compression type moldi; 
Flat laminate sheet: up to 48” x 144 
Polyester and glass fiber used. 

Type of fabrication: tote boxes, etc. 
Personnel: see p. 902 


*xAmerican Plastics Corp., New York, 
N. Y. 


Compression molding using matched meta) 
molds. 

Presses: 1-100 ton, 48” stroke, 72” daylight 
48” x 60” platen; 1-100 ton, 45” x 58’ 
platen; 3—100 ton, 8%” stroke, 26” daylight, 
24” x 24” platen; 2—100 ton, 14” stroke, 30 
daylight, 25” x 29” platen. 

Resins used: polyester, epoxides with fibrous 
glass & cellulosics. 

Preformers: 1—vertical up to 42” dia.; 2—hori 
zontal 33” tilt tables. 

Personnel: see p. 902 


Atlas Plastics Inc., Buffalo, N. Y. 

Contact, bag molding using matched metal dies 

Presses: 2-16” x 16” platen, 15” daylight; 4 
18” x 24” platens, 20” daylight. 

Size of flat laminate sheet: 18” x 24” 

Type of resin & reinforcement: polyester, epoxy, 
Premix and fibrous glass, fabric, mat, roving 
Premix and fibrous glass, fabric, mat, roving 

Preformers: 1. 

Type of fabrication: rigid & flexible, all sizes & 
shapes for heating & ventilating aircraft, etc 

Pres. & Treas.—H. S. Nathan 

Vice Pres.—J. H. Nathan 


Barclay Mfg. Co., Inc., New York, N. Y. 
Bassons Industries Corp., New York, 
N. Y. 


Matched metal molding with steel & aluminum 
molds using vacuum bag, contact & vacuum 
aspiration. 

Presses: 80—platens up to 48” x 36”, up to 5’ 
daylight. 

Size of flat laminate sheet: 24” x 24”. 

Type resin & reinforcement: polyester, epoxy, 
phenolic, acrylic with fibrous glass, nylon, 
cotton duck, asbestos. 

Preformers: 1-48” x 48”. 

Type of fabrication: complete molding, fa)ri- 
cating, & assembly work. 

Pres.—A. Basescu 

Vice Pres. & Chief Engr.—M. Martin 

Vice Pres. J. Edson 

Dir. of Research—G. Lubin 

Treas.—M. Basescu 


Bisonite Co., Inc., Buffalo, N. Y. 


Bo-Mer Mfg. Co., Inc., Auburn, N. Y. 

Glass fabric, P i di with steel 
dies. 

Presses: 1-30” x 30” platen, 12” daylight; 
1-14” x 18” platen, 12” daylight; 3-10" x 
10” platen, 6” daylight. 

Type of resin & reinforcements: phenol formal- 
dehyde, polyester, fiberite and glass fabric. 

Personnel: see p. 902 


Brusher Plastics Molding Corp., Brook- 
lyn, N. Y. 

Fiberglas reinforced polyester molding using 
matched metal dies. 

Presses: 5-up to 40” x 30” platen, 24” day- 
light, 50 ton. 

Use polyester resin & glass preforms, cloth & 





mat. 
Preformer: 1-30” table. 
Type of fabrication: decorative & industrial 


applications. 
Pres. & Treas.—L. H. Sherman 
Pur. Agt.—P. Stieglitz 
Crystal Plastics Inc., Brooklyn, N. Y. 
DuBois Plastic Products, Inc., Buffalo, 
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Press 1-20” x 20” platen, 36” daylight; 
1 x 24” platen, 30” daylight; 1-43” x 
36 aten, 28” daylight; 2-46” x 44” platen, 
3 aylight. 

Preformers: 1-44” sq.; 1-48” dia. 

Per |: see p. 903 


Durable Formed Products Inc., New 
York, N. Y. 

Matched metal dies, low pressure molding of 
pre-impregnated cloth primarily. 

Pres 2~—20” x 20” platen, 24” daylight. 

Type of resin: Sunform & Cordopreg. 

Pres.—E. Lewis 

Vice Pres. Chg. Engr.—V. A. Tanzi 

Treas. & Sales Mgr.—E. Gilbert 

Pur. Agt.—-T. McManus 


*East Coast Aeronautics Inc., Pelham 
Manor, N. Y. 

Matched metal dies, vacuum blanket, pressure 
bag, contact molding in steel, aluminum, cast 
phenolic, & reinforced plastic tools. 

Presses: 2-50 ton, 30” x 36” platen, 50” day- 
light; 1-42 ton, 12” x 18” platen, 20” day- 
light; 1-100 ton, 34” x 49” platen, 80” day- 
light. 

Polyester, phenolic, epoxy, furan resins~ with 
fiberglas fabric, mat & roving. 

Fabricates aircraft comp hipping con- 
tainers, rocket bodies, tubing, tanks, etc. 

Pres. C. Donaldson 

Vice Pres.—J. P. Garges 

Secy. & Pur. Agt.—H. D. Meyers 

Treas.—B. Stewart 

Sales Mgr.—H. E. Ennis 





Emerson Plastics Corp., New York, N. Y. 

Bag, vacuum & pressure using plaster or 
matched metal molds. 

Presses: 15. 

Use polyester, epoxy, silicones with glass fiber 
& mat. 

Preformers: 12-25” x 40”. 

Pres.—W. Elsfelder 

Vice Pres. & Secy.—I. Elsfelder 

Treas.—H. Elsfelder 

Sales Mgr.—A. Margosian 

Pur. Agt.—J. Kruk 


Fairchild Guided Missiles Div., Wyan- 
danch, N. Y. 

Metallic & reinforced plastic molds used. 
Matched die, flexible membrane (both vacu- 
um & pressure), contact molding. 

Presses: 1-12” x $0” platen, 48” daylight; 
1-18” x 72” platen, 32” daylight. 

Polyester, epoxy, phenolic resins with glass 
fiber reinforcements (roving, mat, fabrics). 
Specialize in missile & aircraft airframe com- 

ponents, fuel tanks, wing panels, etc. 

Gen. Mgr.—E. A. Speakman 

Contracts Mgr.—A. W. Doherty 

Compt.—T. D. Ellison 

Mer. Molded Pdts. Div.—C. R. Lemonier 

Procurement Mgr.—G, J. Ryan 

Dir. of Engr.—F, J. Gaffney 


Garlock Packing Co., Palmyra, New York 

Compression molding with steel molds. 

Presses: 1-24” x 30” platen with 24” daylight; 
1-62” x 144” platen with 36” daylight. 

Flat laminate sheet: 48” x 48”. 

Do not preform or do ti laminati 

Resins used; phenolic, Kel-F, nylon and poly- 
ethylene; reinforcements of cotton duck, glass 
and asbestos cloth. 

Press sheets, molding and machined parts. 

Pres. George L. Abbott 

Vice Pres., Chg. of Sales—Louis Mohn 

Vice Pres., Chg. of Prod.—C. R. Hubbard 


Hasco Plastics Inc., Syracuse, N. Y. 
Size of flat laminate sheet: up to 10’ x 36”. 
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Pres.—H. A. Solomon 

Secy. & Treas.—E. S. Solomon 
Sales Mgr.—J. W. Day 

Pur. Agt.—E. Hall 


*Herblin Corp., Port Washington, N. Y. 
—— Plastics Co., Inc., Farmingdale, 


Metal & position with itched metal & bag 





Size of flat laminate sheet: up to 48” x 102”. 
Use phenolic, polyester, epons, silicones with 

fibrous glass & linen reinforcement. 
Personnel: see p. 913 


Linzmeyer Dev. Labs., Long Beach, N. Y. 


*Lunn Laminates, Inc., Huntington Sta- 
tion, N. Y. 

Custom molding: vacuum, pressure, bag, diffu- 
sion, contact & press molding. 

Presses: 8-2’ x 2’ platen, 6’ x 6’ platen, day- 
light 2” to 5”. 

Use polyester, epons, with glass fiber, nylon, 
cotton, etc. 

Pres.—J. S, Lunn 

Vice Pres. & Secy.—H. T. Douglas 

Treas.—G. E. Traumueller 

Sales Mgr.—B. W. Jackson 

Pur. Agt.—C. Nerzig 

Plant Mgr.—G. Chappelle 


Lustra Cite Industries Inc., New York, 
Matched metal die, bag molding. 

Presses: 9-18” x 18” to 36” x 48”. 

Pres.—M. M. Halpern 

Vice Pres.—M. J. Adler 

Secy.—D. H. Stiles 

Treas.—S. Barth 

Sales Mgr.—H. Oakes 

Pur. Agt.—E. Scala 


oa, Aaa Plastics Co., Inc., Jamaica, 
my 


Bag molding, matched metal dies, spray metal & 
meehanite. 

Presses: 3-4’ x 4’ platen, 36” daylight; 6- 
Arbor type, 18” daylight; 2-125 ton for 
premix. 

Use polyester, fiber glass, nylon, & premix. 

Fabricates aircraft, industrial, surgical, & con- 
sumer items. 

Personnel: see p. 904 

Pan Laminates, Inc., New York, N. Y. 

Presses: 1-48” x 96” platen, 3” daylight; 1-— 
48” x 72” platen, 3” daylight; 1-30” x 30” 
platen, 3” dayilght. 

Use vinyl type resins with fabric & yarn rein- 
forcements. 

Personnel: see p. 913 


*Panelyte Div., St. Regis Paper Co., New 
York, N. Y. 





M dium & high P 144, g; tiehed 
metal molds. 
Use ph 1 7 s , . silicone & 





polystyrene resins; paper, , fabric, fibrous glass, 
nylon, asbestos, rubber & metal reinforce- 
ments. 

Flat sheet: up to 48” x 120”. 

Do punching, drilling, tapping, milling, rout- 
ing, turning, shaping, sawing, grinding, sand- 

ing, shearing, broaching & screw machine 

a 

Preforme: suction-formed glass fiber mat. 

Speci in di & large precision molded 
" parts and industrial tubing & rod phenolic, 
melamine and silicone laminates. 


Personnel: see p. 904 


Plastic Service Corp., New York, N. Y. 
Low pressure forming. 
Presses: 6—up to 24” x 54”, 18” daylight. 





REINFORCED PLASTICS PROCESSORS 


Use vinyl, melamine, acetate, acrylics with 
fibrous glass. 

Personnel: see p. 904 

*Russell Reinforced Plastics Corp., 


Lindenhurst, N. Y. 
Matched metal dies. 
Presses: 50. 
Size of flat laminate sheet: 48” x 108”. 
Use polyester, phenolic with glass fiber. 
Pres. & Treas.—A. W. Russell 
Vice Pres.—H. J. Friedman 
Secy.—H. B. Buese 
Sales Mgr.—D. B. Hains 
Pur. Agt.—N. Raphael 


Schori Process Div., L. I. C., N. Y. 
Uses polyester sonia with glass reinforcement. 
inf d sheet into 





y 
fabricated parts. 

Pres. K. Carroad 

Vice Pres.—G. Carroad 

Sales Mgr.—B. Goldberg, M. Gurdin 


Starlite Plastic Co., Kenmore, N. Y. 

Contact & bag molding. 

Presses: 2-36” x 36”. 

Use polyester resin with glass cloth. 

Pres.—A. Bonk 

Vice Pres., Treas. & Sales Mgr.—S. Weir 

Secy.—E. Wier 

Pur. Agt.—E. Bonk 

*Steiner Plastics Mfg. Co., Inc., Glen 
Cove, N. Y. 

Gen. Sales Mgr.—M. L. Steiner 


Syracuse Ornamental Co., Inc., Syracuse, 
ms Bs 
Compression 
molds. 

Presses: 3-30” x 36” platens. 

Use polyester resin with fibrous glass mat, 
cloth. 

Preformers: 1-5’ dia. 

see p. 904 


molding with matched metal 


Personnel: 
T M C Industrial Corp., Mamaroneck, 
N. Y 


Vacuum bag, press molding & matched dic 
molding. 

Use polyester & fiber glass (preimpregnated ). 

Personnel: see p. 904 

U. S. Plywood Corp., New York, N. Y. 

Bag Iding in autoclave (capacity 8’ diam. x 
30’ long); pressing; cast iding male & 
female die molding. 

Presses: 10—platen press, 5’ x 10’, 4” opening; 
3’ x 3’ press, 24” opening. 

Flat sheet: up to 5’ x 10’. 

Use polyester & phenolic resins; glass cloth & 
mat reinf. ; also b 
using paper, cotton, glass or chenioum cores 
or skins. 

Specialize in honeycomb panels & structures; 
flat & contoured shapes; tubing & piping; 
molded shapes. 

Vice Pres. Chg. of Tech. & Plastic Products— 
R. Dement. 

Gen. Mgr. Plastics Plant—A. K. Gutsohn 

Chief Engr.—W. B. Kennedy 

Chief Chemist—C. B. Hemming 

Mgr. Glasweld Div.—H. E. Ennis 











Akron Plastics Inc., Akron, Ohio 
*Apex Electrical Mfg. Co., Cleveland, 
Ohio 


Match metal molds made of semi-cast steel 
Meehanite. 

Presses: 9-3’ x 4’ platen area, 80” daylight. 

Size of flat laminate sheet: 36” x 48” x 1/16” 
to %”. 


925 








REINFORCED PLASTICS PROCESSORS 


Type resin & reinforcement: polyester & epon; 
giess mat, cloth & roving. 

Preformers: 6-36" oe. 

Type of fabrication: Punchi 
chining. 

Pres.—C. G. Frantz 

Vice Pres.—E. C. Buchanan 

Secy.—W. A. McAlfee 

Treas.—P. W. Wagner 

Gen, Sales Mgr.—H. P. Bull 

Pur. Agt.—J. S. McKenney 


Cincinnati Development & Mfg. Co., Cin- 
cinnati, Ohio 

Compression, matched metal dies. 

Presses: 1-30 ton; 1-50 ton. 

Size of flat laminate sheet: 24” x 38"; 
10%” x 36”. 

Polyester & fibrous glass. 

Type of fabrication: stamping, shearing, saw- 
ing, drilling. 


Personnel: see p. 914 





City Auto Stamping Co., The, Toledo, 
Ohio 


Mat & preform molded parts in matched metal 
molds. 

Presses: 1-60” x 84”, 4’ stroke, 84” daylight; 
2-60” x 42”, 4’ stroke, 7’ daylight. 

Polyester & glass fibers used. 

Preformers: 2—4'; 1-20 HP. 

Molded parts, punch press, and assembly. 

Pres.—C. C. Bigelow 

Vice Pres. & Sales Mgr.—J. F. Howard 

Secy. & Treas.—-W. D. Hahn 

Pur. Agt.—W. J. Todd 


Columbus Moulded Products Corp., Co- 
lumbus, Ohio 

Cc Las tched metal dies. 

Presses: up to 84” yb 63” stroke, 48” x 
26” platen area. 

Use polyester & fibrous glass mat. 

Pres.—W. W. Cohn 


Dyachen Corp., Cleveland, Ohio 

etched dies; poly 
resins with fibrous | glass reinforcement. 

Extrusion of glass-polyester, lamination of rods 
to 1” dia. and glass polyester sheet to 2%” 
thick x 3’ x 6’. 

Presses: 1-16" x 22”; 1-16" x 20; 4-26” 
x 30; 3-36” x 36”; 1-36” x 72”; 2-12 x 
16”; all except first are wide daylight. 

Preform service. 

Do stamping, machining, etc. 

Specialize in special physical property require- 
ments & high production of small parts. 

Pres.—H. Raech, Jr. 

Vice Pres.—F. Greifenstein 

Secy.—P. Hoynes 

Treas.—D. Hoynes 


Fabri-Form Co., The, Byesville, Ohio 
Low pressure molds by spray metal process. 
Equipped for general plastics fabrication. 
Pres.—J. W. Knight 

Vice Pres.—R. L. Baker 

Treas.—F. C. Burkhart 

Supt.—F. Garrett 


*Formica Co., The, Cincinnati, Ohio 
Diallyl phthalate fibrous glass sheet materials. 
Francis Industries, Newark, Ohio 

Epoxy, polyester, phenolic with glass reinforce- 


ment. 








Presses: 16—up to 44” x 84” platens, 50” day- 
light. 

Size of flat laminate sheet: 24” x 36”; 72” x 
36”; special sizes. 

Use polyester & fibrous glass. 


% Indicates Advertiser. 


Pres. & Treas.—R. B. White 

Vice Pres. & Sales Mgr.—C. R. Newpher 
Secy.—J. S. Pyke 

Pur. Agt.—R. A. Marks 


*Goodyear Aircraft Corp., Akron, Ohio 

Vacuum bag, matched dies, using plastic, plas- 
ter, wooden & metal dies. 

Presses: 18—up to 7’ x 14’ platen, up to 138” 
daylight. 

Use polyester, epoxies, acrylics, phenolics, mats, 
fabrics, preforms & rovings of glass. 

Preformers: 2—36”. 

Foamed & honeycomb sandwich, void free lami- 
nates. 

Pres.—P. W. Litchfield 

Vice Pres. & Gen. Mgr.—T. A. Knowles 

Secy.—G. F. Clayton 

Treas.—J. F. Bennett 

Sales Mgr.—H. W. Crum 

Pur. Agt.—H. A. Delaney 


Greene, Ray & Co., Toledo, Ohio 
Fibrous glass & steel molds. 

Size of flat laminate sheet: 3’ x 6’. 
Use polyester & fibrous glass. 


“ee Fiber Glass Body Co., Ashta- 

a, 

Matched metal die molding in hydraulic presses 
for the auto industry. 

Presses: 1—84” x 144” x 50” stroke x 80” 
daylight; 2-96” x 96” x 50” stroke x 80” 
daylight; 6-54” x 50° x 50” stroke x 80” 
daylight; 3—-42%" x 48” x 50” stroke x 80” 
daylight; 342%” x 48 x 37” stroke x 30” 
daylight; 10-20” x 20” x 24” stroke x 30” 





with fibrous glass. 


Plant Supt.—R. L. Wiese 

Treas. & Off. Mgr.—J. E. Persinger 
Chief Tool Engr.—M. Martin 

Dev. Engr.—G. L. Buhrman, Jr. 
Prod. Engr.—W. Diebold 


*Molded Fiberglass Co., Ashtabula, Ohio 

Matched metal dies. 

Presses: 15—up to 42%” x 48” platen, 50” 
stroke, 80” daylight. 

Polyester with fibrous glass. 

Preformers: 5 

Pres.—R. S. Morrison 

Chief Engr.—P. Sanford 

Secy. & Treas.—J. G. Trimble 

Res. Dept.—J. 

Sales Mgr.—P. Pangman 


*Plastic Pdts. Corp., Cleveland, Ohio 

Low pressure molding using matched metal 
molds. 

Pres. & Treas.—S. B. Knight 

Vice Pres.—R. W. Lotz 


SESE Rete Deskeste, Urbana, Ohio 
iding of standard materials. 
seadiiate see p. 906 


Polamold Research Laboratories, Inc., 
Springfield, Ohio 


mathe Cini Alenia, Site 

Types of Idi bag, 
wet layup and etched metal die molding. 
Molds of wood, plastic, aluminum, sheet 
metal & stecl 

Presses: up to 40” x 50” platen area 
Materials: polyester, alkyd, furfural with glass 








926 Complete addresses of companies listed appear on pp. 929-950 


Structurlite Plastics Sp. le Meheon 
Steam heated matched metal 

Presses: 11 

Use polyester resin with fibrous giass 
Preformers: 3-80"; 1-6’ 

Fabricate parts, boxes, trays, covers, cic. 
Pres. & Chief Engr.—C. D. Jones 

Secy., Treas. & Sales Mgr.—R. E. Griffith 
Pur. Agt.—L. R. Rose 


Sun Plastic Inc., Cuyahoga Falls, Ohio 


OKLAHOMA 


Conley, Ed — Corp., Tulsa, Okla. 
Pipe, valves & fitting 

Presses: 4 

Use polyester, epoxy, furan, phenolic, plastic 
alloys with glass reinforcement. 

Pres.—E. 

Vice Pres.—E. Conley, M. Teter 

Secy.—G. Schwabe 

Treas.—M. E. Conley 


Fibercast Corp., The, Sand Springs, Okla. 
Centrifugal casting. 

Presses: 1-18” x 24” platen, 26” daylight 
Use polyester with glass mat. 

Vice Pres.—L. Perrault 

Pur. Agt.—J. F. Woods 


Plastic Engineering Co. of Tulsa, Tulsa, 
Okla. 


PENNSYLVANIA 


*American Insulator Corp., New Free- 
dom, Pa. 

Preformed, mat and hand layup using matched 
metal, aluminum, and wood dies. 

Presses: 1—40 ton, 36” stroke, 48” x 72” 
platen; 1—80 ton, 36” stroke, 48” x 78” 
platen; 1-100 ton, 48” stroke, 48” x 48” 
platen. 

Resins & reinforcements used: G. P. fire re- 
tardent & flexible resins. Glass mat, roving, 
strand & cloth. 

Preformers: 1—28” 


Atlas Mineral Products Co., The, Mertz- 
town, 
Personnel: see p. 907 


Baker Plastics Co., Div. of Amplex Mfg. 
Co., Philadelphia, Pa. 


Vaeuum bag molding, match metal die molding 
of fiberglass reinforced plastics on standard 


shapes. 

Use polyester, phenolic, methacrylate, with 
glass mat and glass cloth. 

Specialize in odd shape air ducts, aircraft 
applications, etc. 

Pres.—W. H. Maxwell 

Vice Pres.—D. D. Dundore 

Secy. & Treas.—R. A. Keeler 

Gen. Sales Mgr.—J. Benkin 


Bruce Molded Plastic Products Inc., 
ittsburgh, Pa. 


Presses: 8—up to platen are of 60” x 84”, day- 
light of 84”, 

Polyester resin with glass roving, glass mat, 
glass cloth & glass surface mat reinforce- 


ment. 
Preform up to 20” dia. 
Pres. & Gen. Mgr.—J. O’Connell 
Vice Pres. & Supt.—E. W. Birney 
Vice Pres. & Sales Mgr.—J. W. Pillinger 
Secy.—J. E. McMahon 
Treas.—B. J. Peyton 
Pur. Agt.—W. Golden 











e Specialty Mfg. Co., Kennett Square, 


natched metal die mold process. 
«es: 1-36” = 40” platen press—S6" day- 
ght space; 1-40” x 42” platen press—24” 
ylight space; 1-36” x 96” 3 platen press— 
daylight space. 
inated sheet: standard size 34” x 38”; 
ecial sizes up to $4” x 94”. 
forming: Equipped with 1—48” size pre- 
1m unit. Can produce preforms up to 40” 
diameter. 
e polyester resins; fibrous glass reinforce- 
nent. 

Also produce hard vulcanized fibre holloware, 
such as utility trucks, tote boxes, stacking 
oxes, mounted barrels, etc. 

Pres.—G. B. Scarlett 

Vice Pres.—D. T. Sterling 

Treas.—A. S. Burruss 

Sales Mgr.—R. Woods 

Prod. Mgr.—F. E. Lee 





Molded Fiberglass Tray Co., Linesville, 
Pa. 

Compression on steel molds. 

Presses: 7—50 ton, 30” x 38” platen, 30” to 
50” daylight 

Use polyester resin & Fibrous glass. 

Preformer: 1 

Personnel: see p. 907 


Molded Insulation Co., Philadelphia, Pa. 

Steel, brass, & reinforced plastic molds used. 
Matched metal, contact, vacuum, hand lay- 
up molding. 

Presses: 1-18” x 20”, 14” daylight; 1—24” 
x 24”, 16” daylight; 1-24” x 24”, 12” day- 
light; 1-44” x 48”, 12” daylight; 1—S’ x 7’, 
56” daylight; 1—corrugating press, 3’ x 11’. 

Use polyester & epoxy with glass fiber, cloth, 
vegetable fibre. 

Complete assemblies in reinforced plastics. 


Personnel: see p. 907 


N. B. C. Plastics Div., The NuBone Co., 
Inc., Erie, Pa. 

Matched metal steel & aluminum molds. 

Presses: 1~—20” x 20” platen, 20” daylight; 
1-24” x 30” platen, 30” daylight; 1—48” x 
48” platen, 36” daylight. 

Size of flat laminate sheet: 4’ x 12” 

Use polyester, phenolic resins with glass, cotton, 
felt, etc. 

Preformers: 1—24” 

Personnel: see p. 907 


Resolite Corp., Zelienople, Pa. 
Low pressure molds 

Size of flat laminate sheet: 42” x 8’ 
Use polyester resin & fibrous glass. 

Pres.—E. G. Smith 

Vice Pres. & Gen. Mgr.—K. H. Beer 
Secy.—G. C. Stewart 

Treas.—J. F. Hess 

Sales Mgr.—J. F. Patrus 

Pur. Agt.—J. F. Morgan 


Strick Co., Philadelphia, Pa. 


Warren Plastics Corp., Warren, Pa. 


RHODE ISLAND 


Anchorage Plastics Corp., Warren, KR. I. 

Contact, vacuum, matched molds, & matched 
metal molds used. 

Presses: 2—4’ x 4’ 

Size of flat laminate sheet: 4’ x 10’ 

Resins & reinforcements used: polyester, epoxy 
& glass fibers. 

All types of fabrication, specializing in large & 
difficult shapes; boats, tanks, auto bodies. 

Pres. & Treas.—W. J. H. Dyer 

Secy. & Pur. Agt.—R. G. Lundstrom 

Sales Mgr. & Engr.—S. Lister 


Molding Corp. of America, Inc., Paw- 
tucket, R. I. 

Hand molds, semi & automatic molds 

Presses: Platen area from 12” x 12” to 36” x 
86”, daylight opening 8” to 25” 


SOUTH CAROLINA 


Columbia Products Co., Sub. Shakes- 
peare Co., Columbia, S. C. 

Unidirectional glass fiber sticks & rods, mainly 
for fishing rods & antennae; interested in 
cin staat rw , 





strength in the form of tapered or straight 
rods or tubes. 

Presses: special impregnating & laminating ma- 
chinery of own design. 

Pres.—W. G. Balz 

Vice Pres. & Gen. Mgr.—A. L. Scott 

Chief Engr.—Janus R. DeHamer 

Sales Mgr.—C. W. Davis 

Prod. Mgr.—J. O. Butler, Jr. 


TENNESSEE 


National Plastics, Inc., Knoxville, Tenn. 

Matched metal dies. 

Presses: 2—31” x 25” z 47”; 2—25”x 24” x 36” 

Use phenolic, alkyd, polyester resin with glass 
& sisal. 





TEXAS 


Loma Plastics, Inc., Ft. Worth, Tex. 

Positive molds 

Presses: 3—up to 48” x 42” platen, 28” day- 
light. 


Lone Star Plastics Co., Inc., Ft. Worth, 
T 


ex. 

Contact molding in reinforced polyester molds 
Use polyester resin with fibrous glass mat & 

fabric. 
Contact molding of reinforced polyester boats. 
Pres.—R. W. McDonnell 
Sales Mgr.—E. M. Bishop 
Pur. Agt. & Engr.—C. A. McGill 


Lone Star Plastics Co., Inc., Ft. Worth, 
Tex. 
High & low pressure matched die molding, bag 





Hand lay-up, vacuum bag, press ng. 
vacuum injection molding. 

Presses: up to 4%’ x 8%’ 

Size of flat laminate sheet: 4%’ x 8%’, up to 
1%” thick. 

Use polyester with glass cloth & mat. 


*Taylor Fibre Co., Norristown, Pa. 

Size of flat laminate sheet: 49” x 49” 

Use phenolic, melamine, silicone, epoxy, poly- 
ester with paper cotton glass,, asbestos. 

All types of fabrication. 

Personnel: see p. 914 


> Indicates Advertiser. 


ding, contact lay-up. Molds from metal, 

cast phenol inf, . , : 
sprayed metal or plaster. 

Presses: 1-30” x 48” x 18”; 1~12” x 18” x 
18”; 1—40” x 60” x 14”; 1—12” x 15” x 18”; 
1-24” x 24” x 20”; 2—8” x 10” x 10”. 

Size of flat laminate sheet: up to 48” x 144”. 

Use polyester & epon resins with fibrous glass. 

Do all types of low pressure bag or contact 
molding with wet lay-up or preimpregnated 
material. Specialize in industriel application. 


Plastics Mfg. Co., Dallas, Tex. 


Wright Mfg. Co., Houston, Tex. 
Matched metal molds. 

Presses: 2—42” x 42” platens, 4” daylight 
Size of flat laminate sheet: 40” x 9’ 

Use polyester & phenolic resins with glass fibers. 





Det 


REINFORCED PLASTICS PROCESSORS 


VERMONT 


Life-Lite Laminates Inc., Rutland, Vt. 
Stainless steel & aluminum molds. 

Size of flat laminate sheet: 96” x 34” 
Use laminac with fibrous glass. 


Personnel: see p. 914 


VIRGINIA 
Lincoln Industries Inc., Marion, Va. 
Low p bag molding & matched die mold- 





ing. 

Presses: 4—up to 40” x 60” platen with 36” 
daylight. 

Size of flat laminate sheet: 48” x 96”. 

Paper honeycomb. 

Use polyester resin with fibrous glass reinforce- 
ment. 

Pres.—J. O. Lincoln 

Vice Pres. & Sales Mgr.—J. Gemmell 


Universal Moulded Products Corp., Bris- 
tol, Va. 

Compression molding. 

Presses: 6 

Size of fiat laminate sheet: 20” x 40”, up to 
3” thick. 

Use polyester and epoxy resins with fibrous glass. 

Personnel: see p. 909 


WASHINGTON 


Pacific Plastics Co., Seattle, Wash. 

Vacuum molding, matched metal dies. 

Presses: 1—100 ton, 36” x 36” platen, 5’ day- 
light, 30” stroke; 1-20 ton, 24” x 24”, 3’ 
daylight, 30” stroke. 

Use polyester resin with fibrous glass. 

Preformers: 1—28” 

Fabricates boats, aircraft ducts & housings. 

Pres.—C. Shorts 

Vice Pres. & Sales Mgr.—M. E. Carr 

Vice Pres.—J. M. Gast 

Secy.—B. Shorts 

Treas.—L. Peterson 


WISCONSIN 


Size of flat laminate sheet: 40” x 30” 
Preformers: 1 

Industrial custom fabrication. 
Personnel: see p. 909 


Lewis, C. B. Co., Watertown, Wis. 
Matched metal dies of meehanite, cast iron & 
tooled steel. 

Presses: 1—15 ton vertical, 4 column, 12” 


daylight, 36%” x 56%” between columns, 48” 
x 63%” platen; 1—50 ton, 48” stroke, 64” 
daylight, 42%” x 29” between columns, 48” 
x 36” platen; 1~—75 ton, 4 columns, 48” 
stroke, 56” daylight, 33” x 50t’ platen be- 
tween columns, 48” x 60” platen; 3 blanking 
presses. 

Use polyester resin & glass fiber. 

Preformers: 3 

Pres. & Treas.—G. G. Frater 

Secy.—L. C. Keercher 

Sales Mgr.—M. A. Frater 

Pur. Agt.—A. J. Killian 








if you make 


plastics products, 


don't you 
have to package 


them, too? 


The problems of efficient, sales-stimulating packaging for 
plastics products are a far cry from the usual run of manufac- 
turing hurdles. Very often a successful package—or the lack of 
one—determines the “make” or “break” of what you produce. 


Where in the world can you find out about the varied aspects 
of packaging? How can you keep up-to-date on changing 
packaging techniques? Where can you discover the essentials 
that decide what is and what isn’t good packaging practice? 
Where shall you go for information about the numerous prod- 
ucts and services offered to packagers? 

These questions have one easy answer: MopERN PACKAGING 
Magazine. Each month Mopern PackacInc brings its readers 
comprehensive coverage of the entire packaging field. In its 
pages is the pertinent information you must have for the in- 
telligent management of your product’s packaging. Case his- 
tories and feature articles provide the background and know- 
how that should have a strong bearing on your packaging 
decisions. 

A one year subscription to MopeRN PackacING includes the 
authoritative MODERN PACKAGING ENCYCLOPEDIA IssUE, too. 


United States and Canada ....$ 6 per year 
Pan-America $ 8 per year 
Other countries ............. $12 per year 


Make all payments to the order of 
os @ 
S35 Wi, wet oe 
PACKAGING 


A BRESKIN PUBLICATION 
575 MADISON AVENUE, NEW YORK 22, N. Y. 














ALPHABETICAL LIST OF 
MANUFACTURERS AND ADDRESSES 








A 


AAA Plastic Mfg. Co., 
St. Louis 1, Mo. 

A&B Plastics, 5422 California Ave., Se- 
attle 6, Wash. 

ABA Tool & Die Co., Inc., 1395 Tolland 
Tpk., Manchester, Conn, 

ADC Plastics Div., Aircraft Die Cutters, 
2801 San Fernando Rd., Los Angeles 
65, Calif. 

AGP Corp., 322 W. Main St., Peru, Ind. 
A. J. & K. Co., 92 S. Main St., Box 146, 
Colchester, Conn. 
A. K. Tool Co., Inc., 


808 N. 6th St., 


Route 29, Union, 


N. J. 
A & O Plastics Co., 13138 Warren Ave., 
Re Grove, Il. 
K. Mfg. Co., 1343 N. Howard St., 
hile, 22, Pa. 
A. S. Plastic Model Co., 252 E. 40th St., 
New York 16, N. Y. 
Aacon Industries, Inc., Ley Coney Is- 
land Ave., B’klyn 23, Y. 
aaRBee Plastic Co., 4505 W. Jefferson 
Blvd., Los Angeles 16, Calif. 
Co., Inc., 7 Brown St., 
Newark 5, N. J. 
scam Machinery Co., as 45 Crosby 
New York 12, N. 
Abie Engineering ©o., %o Church St., 
New York 7, N. 
*Abbe, Paul 0., A 257 Center Ave., 
Little Falls, N. J. 
Abbott Plastic & Machine Corp., 6322 N. 
Clark St., Chicago 26, III. 
Abbott Screw & Bolt Co., 1728 W. Wal- 
nut St., Chicago 22, ri 
Acadia Synthetic Products, Div. Western 
_—— 4115 Ogden Ave., Chicago 
23 
Accurate Gold Seating oy 12 West 
17th St., New York 11 Y. 
*Accurate Moldin boar Ae a 48th 
Ave., Long Island City 1, N. Y. 
Accurate Steel Rule Die Mfgrs. » 22 W. 
21st St., New a 10, N. Y. 
Ace Drill’ Co , 2600 E. Maumee St., 
Adrian, Mich. 
Ace-Hy Plastic Co., 306 Bowery, New 
York 12, N. Y. 
*Ace Plastic Co., 91-30 Van Wyck 
Expwy., Jamaica’ 35, N. Y. 

Ace Tool & Mfg. Co., 532 Mulberry St., 
Newark 5, N. J. 

Aceto Chemical Co., gate, cha Law- 
rence St., Flushin 

* Acheson Dispacnd Pie A Raa Co. 5 2250 
E. Ontario St., Phila. 34, Pa. 

Acheson Industries, 420 Lexington Ave., 
New York 17, N 

*Ackerman-Gould Co., 92-96 Bleecker 

New York 12, N. Y. 

PB vo Bae Plastic Molding Div. of Con- 
solidated Iron Steel Mfg. Co., 986 E. 
200th St., Cleveland 19, Ohio 

Acme Advertising Displays, 514 Freder- 
ick St., San Francisco, Calif. 

Acme Color ee 148-09 Northern Blvd., 
Flushing 54, N. Y. 

Acme ae g & Plastics Co., 1315 
E. _E.8 Mile Rd., Hazel Park, Mich. 
=—s” Indicates Advertiser. 


Acme Machinery & Mfg. Co., 102 Grove 
St., Worcester, Mass 

Acme Mfg. Co. 1400 E. 9 Mile Rd., 
Ferndale, Mich, 

Acme Plastic Products Co., Inc., Easton 
Rd., Horsham, Pa. 

Acme Plastics, 15 N. 2nd St., Minneapolis 
1, Minn. 

Acme Resin Corp., 1401 Circle Ave., For- 
est Park, Ill. 

—— Scientific Co., 1450 W. Randolph 

, Chicago 7, Ill. 
pe ’Plasticover i} Va oy 162 W. 2lst 


St., New York 1 ms 

* Acromark — The, ‘5-15 Morrell St., 
Elizabeth 4, 

*Acrylite — he ‘The, 23 W. Erie Ave., 
Rutherford, N 

* Acryvin ae of America, 470 E. 99th 


St., B’klyn 36, N. Y. 
Ad Stik Co., 225 5th Ave., New York 10, 
.g 


aes Plastic Products, 3 E. Pearl St., 
Cincinnati 2, Ohio 

Adams Plastics Co., Inc., 380 Dwight St., 
Holyoke, Mass. 

*Adamson United Co., 730 Carroll St., 
Akron 4, Ohio 

Adhesive “Plastite” Mastic Co., 114 W. 
Hubbard St., Chicago 10, III. 

Adhesive Products Corp., 1660 Boone 
Ave., New York 60, N. Y. 

Adhesive Products, Inc., The, 520 E. 
Shore Highway, Albany 6, Calif. 

*Admiral Distributors, Inc., Molded 
Products Div., 4533 W. Harrison St., 
Chicago 24, Til. 

Admiral Plastics Corp., 446 12th St., 
B’klyn, N. 

Advance Mfg. ‘Co., 609 Rogers Ave., 
Bklyn 25, N. Y. 

Advance Molded Plastics Corp., 3124 W. 
Fillmore St., Chicago 12, Ill. 

Advance Molding Corp., 54 W. 2\ist St., 
New York 10, N. Y. 

*Advance Solvents & Chemical Gy. 
245 5th Ave., New York 16, N. 

Aero Plastics Co., 3711 W. Nefferson 
Blvd., Los Angeles, Calif. 

*Aetna Standar 7 ~o Co., Frick 
Bldg., Pittsburgh 30, 

* Aetna-Standard An i Co. Div. 
Hale & Kullgren, Inc., 613 E. Tall. 
madge Ave., Akron, Ohio 

Agrashell, Inc., 4560 E, 26th St., Los 
Angeles 22, Calif. 

Ainsworth, M. J. 17544 Raymer St., 
Northridge, C ali 

Air Light Product Co., 1010 N. 16th St., 
Omaha 1, 

Aircraft Die Ts nl 2801 San Fernando 
Rd., Los An eles 65, Calif. 

Aircraft Specialties Co., Inc., 37 W. John 
St., Hicksville, N. Y. 

Airmate Co., 1150 Nebraska St., Toledo 
7, Ohio 

Airmatic Valve, we Lenre Associate 
Ave., Cleveland 9, O 

Akromold, Inc., 102 w 'Wilbeth, Akron 
19, Ohio 

Akron wt Inc., 36 W. Market St., 


Akron, O 
Alan Pith ahi ., 120 S. 20th St., Irv- 
ington, N. J. 


Albert, L. ‘ Son, Whitehead Rd., Tren- 
ton, 

Alcon Plastics, Inc., 17 Simonds Rd., 
Fitchburg, Mass. 

Aldrich ngs Co., The, 6 Gordon St., 
Allentown, Pa. 

Alfa Machine Co., — aus W. Purdue 
St., Milwaukee 9, W 

Alframine Corp., 4731 E. 52nd Dr., Los 
Angeles 22, Calif. 

Alkydol Labs. Inc., 
Cicero 50, 

All Plastics Se Field & Main St., 
Avon, N. 

All Purpose Gold Corp., 320 Bridge St., 
B’klyn 1, N. Y 
All-American Plastics Co., 2344 W. Har- 
rison, Chicago, Ill. 

All-Power Mfg. Co., 400 Roosevelt Ave., 
Montebello, Calif. 

Alladin Plastics Inc., 5771 W. 96th St., 
Los Angeles 45, Calif. 

Allegheny Ludlum Steel Corp., H. W. 
Oliver Bldg., Pittsburgh 22, Pa. 

* Allied Chemical & Dye Corp., The Bar- 
a Div., 40 Rector St., New York 6, 

* 4 

*Allied Chemical & Dye Corp., National 

Aniline Div., 40 Rector St., New York 


3242 S. 50th Ave., 


6, N. Y. 
* Allied Chemical & Dye Corp., Nitrogen 
Div., 40 Rector St., New York 6, N. Y. 
*Allied Chemical & Dye Corp., Solvay 
Process Div., 61 Broadway, New York 


6, N. Y. 
*Allied Chemical & Dye Corp., Solvay 
Sales Div., 61 Broadway, New York 6, 


N. Y. 

Allied Engravers, Inc., 552 W. Broad- 
way, New York 12, N. Y. 

Allied Engraving & Stamping Co., 
Ellicott St., Buffalo 3, N. Y. 

Allied Fiber Glass Inc., 2015 N. Mari- 
anna Ave., Los Angeles 82, Calif. 

Allied Plastics Co., 6235 S. Manhattan 
Pl., Los Angeles 36, Calif. 

Allied Plasti-Lite Enterprises, Inc., 2712- 
18 LaSalle St., St. Louis 4, Mo. 

Allied Products Corp., Richard Bros. 
Div., 1267 Burt Rd., Detroit 23, Mich. 

Allied Resinous Products, Inc., 525 W. 
Adams St., Conneaut, Ohio 

Allied Resins, Inc., Commerce St., Con- 
neaut, 

Alle Cheloor Mfg. Co., Milwaukee 1, 
Wis 

Allis, ‘teats Co., The, 427 E. Stewart St., 
Milwaukee 7, Wis. 

Almac Engineering Co., P. O. Box 5072, 
Pittsburgh 6, Pa. 

Almor Plastics Corp. ., 79-10 Albion Ave., 
Elmhurst, N. Y. 

Alpha Chemical & Plastics Corp., 11 
Jabez St., Newark 5, N. J. 

Alpha Plastics Inc., 14 Northfield Ave., 
W. Orange, N. J 

*Alsteele Engineering Works, Inc., 82 
Herbert St., Framingham, Mass. 

Alsynite Co. of America, 4654 DeSoto 
St., San Diego 9, Calif. 

Aluminum Co. of festion, 2012 Oliver 
Bldg., Pittsburgh 22, 

Alva Allen Industries, hiton, Mo. 
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Alvimar Mfg. Co., _ 1881 Park Ave., 
New York 35, } 

Alwil Products aS 1631 N. Natchez 
Ave., Chicago 35, IIl. 

Amercoat Corp., 4809 Firestone Blvd., 
S. Gate, Calif. 

*American Agile Corp., P. O. Box 168, 
Bedford, Ohio 

*xAmerican Agile Corp., 5461 Dunham 
Rd., Maple Hgts., Ohio 

American Air Compressor Corp., Dell 
Ave. & 47th St., N. Bergen, N. J. 

American Alkyd Industries, Broad & 14th 
Sts., Carlstadt, N. J. 
*American Anode Div., B. F. Goodrich 
Co., 60 Cherry St., Akron 8, Ohio 
American Blower Corp., 8111 Tireman, 
Detroit 32, Mich. 

American Brake Shoe Co., Kellogg Div., 
97 Humboldt St., Rochester 21, N. Y. 

American Brass Co., American Metal 
Hose Branch, 698 S. Main St., Water- 
bury 20, Conn. 

American British Chemical Supply Inc., 
180 Madison Ave., New York 16, N. Y 

American Broach & Machine Co., Amer- 
ican Bldg., Ann Arbor, Mich. 

American Cellulose Co., Kentucky Ave. 
& _— River Pkway, Indianapolis, 
Inc 

American Chain & Cable Co., Inc., Camp- 
bell Machine Div., Bridgeport, Conn. 

American Chain & Cable Co., Inc., Heli- 
coid Gage Div., 929 Connecticut Ave., 
Bridgeport, Conn. 

American Chain & Cable Co., Inc., R-P 
& C Valve Div., Reading, Pa. 

American Chain & Cable Co., Inc., Wil- 
son Mechanical Instrument Div. .» 230 
Park Ave., New York 17, N. Y. 

American Colo: aph Co., 850 Fifth 
Ave., New York 1, N. Y. 

*American Cyanamid Co., Organic 

icals Div., he Rockefeller Plaza, 

New York 20, a 

* American oan Pigments 
ig Rockefelln: sia New York 


*American Cyanamid Co., Plastics & 
Resins Div., 30 Rockefeller Plaza, New 
York 20, N. Y. 

American Cystoscope Makers, - a 
Lafayette Ave., New York 59, 

American District Steam s Beg Byy- 
ant St., N. Tonawanda, N. Y 

American Inc., 1356 
Thomaston Ave., Waterbury 14, Conn. 

American Extru Products Co., 1023 
N. LaBrea Ave., aves. Calif. 

American Fixture & Mfg. Co., Korrect- 
Way Div., 2300 Locust St., St. Louis 3, 


Mo. 
American Gage & Machine Co., Simpson 
— Div., 5200 W. Kinzie 
2. Chicago 44, il. 


Poe's... Gage & Machine Co., Size 
Control Co., Div., 2500 W. Washing- 
ton Blvd. Chicago 12, Il. 

American Hard Rubber Co., 93 Worth 
St., New York 13, N. Y. 

American Hydrotherm oe 83-70 12th 
St., Long Island City, N. Y. 

American I Co., 8080 Georgia 
Ave., Silver Springs, Md. 

*American Insulator Corp., New Free- 
dom, Pa. 

American Lucoflex, Inc., 500 Fifth Ave., 
New York 36, N. Y. 

American Machine & Metals, Inc., Reihle 
Testing Machi 

American-Marietta 3 
S. W., Seattle 4, 

American MerriLei — 918 Halsey St., 
Bklyn 33, N. Y. 

American Metalizing Corp., 150 Bruck- 
ner Blvd., New York 54, N. Y. 

American Mineral S Co., 155 E. 
44th St., New York 17, N. Y. 


% Indicates Advertiser. 


American Molding yet 355 Fremont St., 
San Francisco 5, C: 

*American Moldin a & Chemical 
or , 703 Bedford Ave., Bklyn 6, 


—T Monomer Corp., 511 Lancaster 
Leominster, Mass. 

ow Monomer Corp., Div. Ameri- 
can Resinous Chemicals, 103 Foster 
St., Peabody, Mass. 

American Phenolic Corp., 1830 S. 54th 
Ave., Chicago, IIl. 

American Pipe & Construction Co., 4809 
Firestone Blvd., S. Gate, Calif. 

American Plastic Corp., 2938 N. Hal- 
sted, Chicago 14, Ill. 

American Plasticraft Co. ., 2027 Williams- 
bridge Rd., New York 61, N. Y. 

* American Plastics a 4 342 Madison 
Ave., New York 17, N. Y. 

* American Polymer Co. of the Chem. 
Div. of The Borden Co., 103 Foster 
St., Peabody, Mass. 

American Products Mfg. Co., Inc., 8127- 
33 Oleander St., New Orleans 18, La. 
American Pulverizer Co., 1249 Macklind 

Ave., St. Louis 10, Mo. 

American Pyroxylin Corp., P. O. Box 193, 
Arlington, N. J. 

American Rattan & Reed Mfg. Co., 268 
Norman Ave., B’klyn 22, N. Y. 

American Reinforced Plastics Co., 12827 
E. Imperial Highway, Norwalk, Calif. 

American Resinous Chemicals Corp., 103 
Foster St., Peabody, Mass. 

American Rotary Tools Co., Inc., 44 
Whitehall St., New York 4, N. Y. 

American Society for Testing Materials, 
1916 Race St., Phila., Pa. 

American Standards Testing Bureau, 
Inc., 44 Trinity Pl., New York 6, N. Y. 

*American Steel Foundries, Elmes En- 
gineering Div., 1177 Tennessee Ave., 
Cincinnati 29, Ohio 

* n Steel Foundries, King Ma- 
chine Tool Div., 1177 Tennessee Ave., 
Cincinnati 29 Ohio 

American Texolite Corp., 27 East 33rd 
St., Paterson 4, N. J. 

American T Founders, 200 Elmora 
Ave., Elizabeth, N. J. 

American Viscose es 1617 Pennsyl- 
vania Blvd., Phila., 

American Wheelbrstor & Equipment 
Cop-. 837 S. Bykrit St., Mishawaka, 
I 


Ameriplastic Co., The, 3161 Torrey Rd., 
Flint, Mich. 

Ames, B. C. Co., 131 Lexington St., Wal- 
tham 54, Mass. 

*Amos Molded en Div. of Amos- 
se et Corp., S. Kyle, Edinburg, 


annie Metal, . 1705 S. 38th St., Mil- 
waukee 46, W 

Amperex Eicetecais Dewi 230 Duffy 
Ave., Hicksville, N. 

Amplex Mfg. Co., 2395-31 Fairmount 
Ave., Phila. 30, Pa. 

Amsco Packaging Machinery, Inc., — 
48th Ave., Long Island City, N. 

* Anchor Plastics Co., Inc., x 36th 
St., Long Island City 6, N. 

Anchorage Plastics Corp., 57 Miller St., 
Warren, R. I. 

Anden Co., Box 171, Crystal Lake, Il. 

Anders Corp., 72 Gray St., Paterson 3, 


N. 
addiilie Bros. Mfg. Co., 1907 Kish- 
wuakee _ Rockford, Til ~ 
Andrews, A averton- 
a Hi Hipre. 2 Portland 19, Ore. 
‘ouhy Ave., Chicago 
‘ Bros. Inc., 180 N. Anets Dr., 
Northbrook, IIl. 
Anfinsen Plastic Mo mts 1531 New 
York St. Rd., Box urora, IIl. 


An Products, Inc., 120 "Pot Potter St., 
Contitles 42, Mass. 





Animal Trap Co. of a, Lititz, Pa, 


Anson Tools & Gages, Inc., 2733 W. Lith 
St., Erie, Pa. 
*Antara Chemicals Div., General Dye. 


7 a A 435 Hudson St., New York 

4 

* Apex Electrical me. ae 1070 E. 159 
St., Cleveland 10, O 

* Apex Electrical Min” Co., Fiberglas 
Molding Div., 7424 Bessemer Ave,, 
Cleveland 27, Ohio 

* Apex Machine Co., 14-12 118th St. 
College Pt. 56, N. Y. 

Apex Optical Corp., 50 Valley St., Provi- 
ence 9, 1. 

Applied Engineering Associates, 1952 
Flushing Av., B’klyn 37, N. Y. 

— Plastics, 1102 W. 12th St., Erie. 


Applied we Corp., 304 Oraton St. 


Newark 4, N 

Arabol Mfg. 2. 110 E. 42nd St., New 
York 17, N. Y. 

Aravel Conn 200 Madison Ave., New 
York 16, N. Y 

* Archer-Daniels-Midland Co., 600 Roa- 
noke Bldg., Minneapolis, Minn. 

* Archer-Daniels-Midland Co., Chem 
Products Div., 2191 W. 110th St., 
Cleveland 2, Ohio 

Archer Label Co., 783 Kohler St., Los 
Angeles 21, Calif. 

Arens Controls, Inc., 2017 Greenleaf, 
Evanston, III. 

Arens. Egmont, 480 Lexington Ave., New 
York 17 N. Y. 

Argenta , BaD Co. 2 a0, Eastport, Me. 


*Argus Chemical Laboratory, 633 Court 
pS B’klyn 31, N. Y. 
s Plastics, Inc., 411 E. Market St., 
ndianapolis, I 


Aries Fibreboard Corp., Bartrev Ltd., 
400 Madison Ave., New York, N. Y. 
Aries, R. S. & Associates, 270 Park Ave., 
New York 17, N. Y. 

Aristocrat Plastics, Inc., 55 Clarkson St., 
New York 14, N., Y. 

— Tete X. | L.& Co., 245 Thomas St., 


Armorlite Lens » Inc., 117 E. Colo- 
rado St., Pasadena 1, Calif. 
Armour Chem Div., 1355 W. 3st St., 


Chicago 9, IIl. 
Armstrong, Cecil W. & Associates, Ar- 
gonne Rd., Warsaw, Ind. 
Armstrong Cork Co. Liberty & Charlotte 
Sts., Lancaster, Pa. 
Armstrong Machine Works, 932 Maple 
St., Three Rivers, Mich. 
Armstrong Products Co., P. O. Box 1-m, 
Warsaw, Ind. 
— Associate pages $1 E. 27th 
New York 16, N. Y. 
Amold. H Hoffman & Co. ines 350 Fifth 
Ave., New York 1, 
Arrem Plastics, an “Si9 N. Albany, 
Chicago 12, Iil. 
Arrow Lacquer Corp., 208 Dupont St., 
B’klyn 22 b? 
Arrow Plastics Corp., 1-15 Mattimor St., 
Passaic, N. J. 
Arrow Rubber & Plastic Corp., 493 
Boulevard, E. Paterson, N. J. 
Art Marking eee, Inc., 539 40th 
St., Union City, N. J. 
ifieaic Go, Co., 37-28 56th St., Wood- 
side 
Art Plastic Sige & y Co., 2218 Ist 
Ave., Seattle 1 pig 
Art Plastics Co., "Inc., 511 Lancaster St., 
Leominster, Mass. 


Art Plastics Mfg. Co., 1240 S. Main St., 
Los Angeles 15, Calif. 
Art Roll S Co., Art Mark- 


ing Specialists he 4201 Hudson 
Corp., 655 S. Wells 
St., Chicago 7, 


Artcraft Plastic Moulders, Ltd., 8926-25 
Ellis Ave., Los Angeles 34, Calif. 


-nor Plasti« 
a“ mber 


Assembly Pr 
he agrin Fi 
Associated P 
Hines, 
a 
Park Ave., 
Atkins & Me 
S Sue 
Atkins Saw 
402 S. Ii 
Atkinson En 
Bell, Ca 
Atlantic - 
Stamfo 
Atlas As! 
Wales, Ps 
Atlas Coati 
Long Isla 
Atlas Electr 
srior St. 
Atlas Hydr 
Phila, 34, 
Atlas Miner 
town, Pa 
Atlas Plasti 











Artmor Plastics ¢ .» 1003 Oldtown Rd., 
iberland, 

Artone Color n.d 21 W. Third St., 
w York 12, N. Y. 

Asher & Leg Inc., 900 Broadway, New 


ate Products, iam. Main at Bell, 
igrin Falls 9, O 

Associated Plastic (a RI Inc., 400 
Hines, Midland, Mich. 

Associated Rubber & Plastic Corp., 2780 
urk Ave., New York 51, N. 

Atkins & Merrill Inc., Boston Fost Rd., 
Sudbury, Mass. 
Atkins Saw Div., -_ 
2 S. Illinois St., 

At kinson , Enterprises, 6020 E 


-Warner Corp., 

oy we 2, Ind. 

. Gage St., 

At lantie Fhasties, Inc., 60 Bonner St., 

umford, Conn. 

niles Asbestos Co., 477 Walnut St., N. 
Wales, Pa. 

Atlas Coatings Corp., 5-35 
Long Islan City 1, N. % 

Atlas Electric Devices Co., 361 W. Su- 
verior St., Chicago 10, ill. 

atlas Hydraulic, Inc., 3576 Ruth St., 
Phila. 34, Pa. 

Atlas Mineral Products Co., The, Mertz- 
town, Pa. 


Atlas Plastic Specialties, Inc., 3214 W. 


7th Ave., 


Lawrence Ave., Chicago 25, Ill. 
Atlas Plastics, Inc., 162 Colgate Ave., 
Buffalo 20, N. Y. 


Atlas Plastics, Inc., 115 Route 46, Little 
Ferry, N 


Atlas Powder Co., ines 99, Del. 


Atlas Press Co., N. Pitcher St., Kalama- 
zoo, Mich. 
anes Valve Co., 280 South St., Newark 


N. J. 
Atols & Son Tool & Die Works, 5005 W. 
Armitage, Chicago 39, IIl. 
Atrax Co., 240 Day St. Newington 11, 
Conn. 
Attapulgus Minerals & Chemicals Corp., 
210 W. Washington Sq., Phila. 5, Pa. 
nhaioom Button b ese Inc., 48 Canoga 
Auburn, N. Y 
Axum Rubber Corp., 725-33 W. llth 
Auburn, Ind. 
om Engraver Co., Ridgefield, Conn. 
ante Ten Co., 2120 Post Rd., Fairfield, 


Co 

Pom. Brush & Plastics a Inc., 2320 
Sixth Ave., Watervliet, N "Y. 

ow Methods, Inc., 965 W. Grand 

Elizabeth, N. 

Penne. Plastic Molding Co., 830 Ban- 
croft Way, Berkeley 2, Calif. 

Automatic Temperature Control Co., 
Inc., 5212 Pulaski Ave., Phila. 44, Pa. 

Avery Adhesive Label Corp., 1616 S. 
California St., Monrovia, Calif. 

AVSCO, Inc., 4505 State Line, Kansas 
City 11, Mo. 

Axel Plastics Research ae 287 Broad- 
way, New York 7, 


BO 


*B. I. P. Engineering i » Aldridge Rd., 
Streetly, Birmingham, E 

*B. I. P. Rey .* 147. Tyburn Rd., 
Birmingham 24, England 

B. W. Molded Fly ag 1346 E. Wal- 
nut St., Pasadena, Cali 

B. X. Plastics, Ltd. Ltd, Higham St Station Ave., 

erat 
15 118th St., 


N. 
Babcock & Wileox Co., 85 Liberty St., 
New York 6 7. 
Bacon & Weber ‘1161 Cleveland, Chi- 
cago 10, Ill, 
Bacon, Frederick S. 
Pleasant St., Watertown 72, Mass. 
Bacon Industries, Inc., 192 Pleasant St., 
Watertown 72, Mass. 
& Indicates Advertiser. 


Baer, N. S. Co., 1-11 Montgomery St., 
Hillside 5, N. J. hed 
Bahlke, Alfred hy Rad Snyder Ave., 
egy A Hei 
Meter 168 Ivanhoe Rd., 


Bailey 
Cleveland 10, 0 2 
* 1l W. 42nd 


Bailey, R. N. & Co., Inc., 
St., New York 36, \N. » 4 

* Bakelite Co., Div. "of Union Carbide & 
Carbon Corp., 80 E. 42nd St., New 
York 17, N. Y. 

Baker Bros., Inc., 1000 Post St., Toledo 
10, Ohio 

Baker Castor Oil eo The, 120 Broad- 
way, New York 5, N. Y. 

Baker Perkins, Inc., 1000 Hess St., Sagi- 
naw, Mich. 


Baker Plastics Co., Div. of Amplex Mfg. 
ty 2325-31 Fairmount Ave., Phila. 


Pa. 
Baldwin Lima-Hamilton, Phila. 42, Pa. 
Ball x Jewell, Ine., 24-98 Franklin St., 


stiamberge A. Cor. ., 703 Bedford Ave., 


Bamberger Claude LS Inc., 152 Centre 

lyn 31, 

Bamberger, Glande Nioldia  oanaeeeas 
Corp., 152 Centre St., B Y 

Bangor "Plastics, Inc., Wal thle st. 
Bangor, Mich. 

Banner Molded Plastics Corp., 1218 S. 
8th Ave., Mayw Ill. 

Barber-Colman Co., 1300 Rock St., Rock- 
0 

Barber-Colman Co., Wheelco Instru- 
ae Div., 1300 "Rock St., Rockford, 


Barclay Mfg. Co., Inc., 385 Gerard Ave., 
Bronx, N. Y. 
500-530 N. Hough St., 


Barco Mfg. Co. 
Barrington, Tl. 

Barker-Davis Machine Co., Inc., 91 Me- 
chanic St., Leominster, Mass. 

Barker-Romer, Inc., Acme Plastics, 15 N. 
2nd St., Minneapolis 1, Minn. 

Barksdale Valves, 1566 E. Slauson Ave., 
Los Angeles 11, Calif. 

Barnes ase Co., $450 Wilshire Blvd., 
Los Angeles, Calif. 

igs Drill Co., Chestnut St., Rockford, 


*Barrett Div., The Allied Chem. & oe 
Corp., 40 Rector St., ro = 6,N 

Barrett Varnish Co., . 50th N 
Cicero 50, Ill. 

Barrier-Pribble & Co., Inc., 554 Eben St., 
New Haven, Ind. 

*Barron, J. E. & Associates, 807 Syca- 
more St., Cincinnati 2, Ohio 

Barry, B. j. & Co., Inc., 62 Worth St., 
New York 13, N. Y 

Bart Laboratories, 937 Main St., Belle- 
ville, N. 

Bartrev Lid., Aries Fibreboard Corp., 
400 Madison Ave., New York, N. Y. 
*Barzantni International Corp., 589 E. 

Illinois St., Chicago, Ill. 


Bath, John & Co., Inc., 18 Grafton St., 
Worcester 8, Mass. 

*Battenfeld, Gebr., Teichstr. 12, Mein- 
erzhagen, Germany 

Bauer, rge, 10 , MOO a PI., Leomin- 
ster, Mass. 

Bauman, D. B. & Co., 152 Dixwell Ave., 
New Haven, Conn. 

say & Lomb Optical Co., 635 St. Paul 

Sy ag , my ty a 

guns Ee » The, 15-19 E. Second St., 
Cincinnati 2, Ohio 

*Bay Mfg. Div., Electric Auto-Lite Co., 
Morton St., Bay City, Mich. 

~~ > State Tap & Die Co., Mansfield, 


york NT Co., 50 Church St., New 
0 
at Co., 57 Crooks Ave., 
Clon, N. J. 


Beacon Plastic & Metal Products, Inc., 
280 Madison Ave., New York 16, N. Y. 

Beaman Plastics, 1702 N. E. Sandy Blvd., 
Portland 14, Ore. 

Beardsley & Piper Div., Pettibone Mulli- 
— Corp. — N. Cicero Ave., Chi- 

‘o 39, I 
Roberts, 4420 Elston Ave., Chi- 


Ill. 
Beck, ‘Charles nny Co., 414 N. 13th 
Phila., 

Becker & Becker Associates, 509 Madison 
Ave., New York 22, N. 

Becker, Moore & Co., Inc., Bridge St., 
N. Tonawanda, N I y. 

Becwar Mfg. Corp., 6 Industrial Rd., 
Addison, Ill. " 

Bee Chemical Co., 13799 S. Ave. “O 
Chicago 33,. Ill. 

Bee Lyne Inc., 2538 W. Chester Pike, 
Broomall, Pa. 

Bee Mold & Die, Inc., 1423 S. 28th St., 
Phoenix, Ariz. 

Beel — 5 -e' ly Co., 411 Mulberry St., 
Newark 5, > 

Beemak Picetica: 4462 E. Washington 
Blvd., Los Angeles 23, Calif. 

Beetle Boat Co., Inc., Grinnell St., New 
Bedford, Mass. 

Beetle, Carl N. Plastics Corp., 145 Globe 
St., Fall River, Mass. 

Behr Manning Corp., 952 Seifert St., 
Troy, 

sats John aha 6 E. 54th St., New 
York "92. N 

Bell Chemical Go. 11427 Knightsbridge 
Ave., Culver City, Calif. 

Bellows Co., , 220 W. Market St., 
Akron 3, Ohio 

Bemis Bros. Bag Co., 408 Pine St., Box 
98, St. Louis 2, Mo. 

Bensing Bros. & Deeney Sales Co., 3301 
Hunting Park Ave., Phila. 29, Pa. 


Bentek Co., 1253 Atlantic Ave., B’klyn 
16, N. Y. 

Ber-Design Associates, 402 S. 11th St., 
Newark, N. J. 


om uty Wire Rope Co., 11 Gregg St., 


Berglund Swenson Co., Inc., 554 Elm St., 
one ‘on, N. J. 
er, ain F., Inc., 891 Broad 
St., "Providence 7 : R. 
Berkeley Engineerin: & Mfg. Co., 273 
Snyder Ave., Berkeley Heights, N. J. 
Berni, Alan & ’Assoc., Inc., 7 E. 44th St., 
New York 17, N. y. 

Berry, A. L. Machinery Co., 117 Hawley 
Ave., Woodmont, Conn. 

Berton Plastics, Inc., 585 6th Ave., New 
York 11, N. Y. 

Beryllium Corp. ., Reading, Pa. 


Berzen, fad E., _ 551-5th Ave., New 
York 17, 

Betrwelles Gas ., Beloit, Wis. 

Bethlehem Steel Co., Inc., "Bethlehem, Pa. 


Bettcher Plastics Co., 1616 N. W. Glisan 
St., Portland 9, Ore. 

Bigelow Fiber G Glass Products, Div. Bige- 
low-Sanford Carpet Sag 140 Madison 
Ave., New York 16, N Y. 

Bigelow Sanford Ca t Co., 140 Madi- 
son Ave., New Yo 

Biggs, Carl H. Co., Inc. No88 Barry Ave., 
Los Angeles 64, "Calif. 

Bijur Lubricating ag ., 151 W. Passaic 
St., Rochelle Park, N. J. 

Binks Mfg. Co., 31 114-40 Carroll Ave., 
Chicago 12, ill. 

Binney & & Smith, ae 880 Madison Ave., 
New York 17, N -Y. 

Birdsboro Steel "Foundry & Machine Co., 
eke Furnace St., Birdsboro, Pa. 

ischoff Chemical Corp.. Ivoryton, Conn. 
< Mfg. ie 10 Canfield Rd., 
4 mag be 


Ts Lakeview Ave., 
Dewfalo L 1, NY” 
kh B., 152 Broadway, New York 3, 


931 





Dilts Machine 
Works Div., N. First St., Fulton, N. Y. 
Black & Decker Mfg. Co., The, Towson 


4, Md, 
Black & Webster, Inc., 445 Watertown, 
Newton 58, Mass 
Blackburn Auto Supply, 14 W. 18th St., 
Scottsbluff, Nebr. 
Co., , ed N. 


Blackhawk Mo 
icage 14 s. , rl 


ma. bourn t= 
era. Berit fillle’ Celi 

Blackwell Plastic rx Nico Inc., 401 67th 
St., Houston, Texas 

Blane Corp., The, 38 Pequit St., Canton, 

ass. 

Blaw-Knox Co., 2023 Farmers Bank 
Bldg., Pittsburgh, Pa. 

Bliss, E. W. Co., 1421 Hastings St., 
Toledo, Ohio 

as ett, G. S. Co., Inc., The, 50 Lake- 

e Ave., Burlington, Vt. 
Bineeedh Mig. Co., Ty ign 915 Broadway, 


New York 10, N 

Blum, Paul Co. 312-316 Larkin St., 
Buffalo 10, N. ¥. 

Blumenthal, Margaret, 10 W. 93rd St., 
New York 25, N. Y. 

Bo-Mer Mfg. Me Inc., 160 Genesee St., 
Auburn, N. 

Boice-Crane So» 930 W. Central Ave., 
Toledo 6, O 

*Bollin 1h ‘& Co., 3190 E> 65th St., 
Cleveland 27, Ohio 

*Bolta Co., The, Garden St., Lawrence, 


Mass. 

*Bolta Products, Inc., Div. General Tire 
& Rubber Co., 151 Canal St., Law- 
rence, Mass. 

Bolta-Carpart, Inc., 209 W. Exchange 
St., Owosso, Mich. 

Bonner Chemicals, Inc., 31 Spruce St., 
Leominster, Mass. 

Bontz, Duke & Co.. 6711 New Hampshire 
Ave., Takoma Park, Md. 

Bonwitt, Dr. G. = Labs., 17 W. 60th St., 
New York 23, N. Y. 

*Boonton Molding Co., 326 Myrtle Ave., 
Boonton. N. J. 

Booty Resineers, Inc., 112 Jefferson St., 
Newark, Ohio 

*Borden Co., The, Chem. Div., 350 
Madison Ave., New York 17, N.Y. 

Borg-Warner Corp., Atkins Saw Div., 
402 S. Illinois St. > Iadlonapelle 2, Ind. 

Borg-Warner Corp., ‘esco Products Div., 
24700 N. Miles sa, “Bedford, Ohio 

Borkland Mfg. "Wabash & Quarry 

Rds., Marion, por 

Berta Fi Plastics Co., 183 Essex St., Bos- 
ton 

Boruski, Newey F., 162 W. 54th St., New 
York 9, N. Y. 

Boruski, Ernest F., Jr., 877 Dolores St., 
San Francisco 10, Calif. 

Boston Research Div., United States 
Testing Co., Inc., 857 Boylston St., 
Boston 16, Mass. 

Boston Woven Hose & Rubber Co., P. O. 
Box 1071, Boston 3, Mass 

Bottom Dollar Industries, "1100 Main, 
Little Rock, Ark. 

Dosey Co., 103-17 53rd Ave., Corona, 


Bowser Morner Testing Laboratories, 
135-143 Bruen St., Dayton 1, Ohio 
Bradford Novelty Co., 760 ‘Main St., 
Cambridge 39, Mass. 
*Bradley & Turton, on Sothoek 
Works, oy En hy 
Bradley & Vrooman Co. S. Dear- 
born St., Chicago 16, II 
oom. W. H. Co., ra "Glendale Ave., 
Milwaukee 1 12, “Wis. 
Bramley Machinery Chi, 880 River Rd., 


ter, N. J. 
Brandywine Fibre Products Co., 1465 
St., Wilmington 99, Del. 


%& Indicates Advertiser. 


Breau Plastic Industries, 140 N. 12th St., 


Phila. 7, Pa. 

Breneman- ag 2045 Reading 
Rd., Cincinnati 2, O 

Brenner, I. G. Co., 32 ~ North St., New- 
ark, Ohio 

Breuer Electric Mfg. Co., 5100 N. 
Ravenswood Ave., Chicago 40, Il. 

Breyer Molding Co., 2536 W. Lake St., 
Chicago ‘ay — 

Bricmar = ., 144 Duane St., New 
York 13, 

Pe. 53, Moulded Products Inc., 75 
Kings Highway Catet, Fairfield, Conn. 


Bridgeport Plastics Rubber Co., 173 
Lee Ave., Bridg oe 5, Con 
Brighton Copper Works, Inc., "820 State 


Ave., yea 4, —_ 

Brighton Plastics Co , 157 York St., 
Rochester 11, N. Y. 

Brilhart Plastics Corp., Old Country Rd., 
Mineola, N. Y. 

Brinks, Plastics 1642 W. Lake, Chicago 
12 

Bristol Co., The, Bristol Rd., Waterbury 


20, Conn. 

British Geon Ltd., 21 St. James Sq., Lon- 
don S. W. 1, England 

British Resin Products Ltd., 21 St. James 
Sq., London, _— 3 d, England 

Sate some 51388 W. 
Jefferson 'Blvd., Los ye 16, Calif. 

Brookfield Engineering Labs., Inc., 240 
Cushing St., Stoughton, Mass. 

*Brosites Machine Oe, Inc., 50 Church 
St., New bag ce & A 
*Brown ,» 150 Causeway St., Boston 
14, Mass 

Bruce Molded Plastic Products Inc., 701 
Locust St., Pittsburgh, Pa. 

Bruce Products Corp., 6519 Grand River 
St., Detroit 8, Mic h. 

Brunner Mfg. Co., 1821 Broad St., Utica, 


N. Y. 

Brush Beryllium Co., The, 4301 Perkins 
Ave., Cleveland 3, Ohio 

Brush Nail Expansion Bolt Co., 

wich, Conn. 

Ph. Plastics Mesias — 254 
Huron St., B’klyn 22, 

Buckeye Molding Co., an +S Third St., 
Migwinert, Ohio 

Buckley, C. 4 hao 84 Tremaine St., 
Leominster, M 

2 < Co., The. 1122 S. Main, Osh- 
os 

Buffalo Electro-Chemical Co., Inc., Sta- 
tion B, Buffalo 7, N. Y 

Buffalo Molded Products Ge. Inc., 3230 
Union Rd., Buffalo, N 

Bullard Co., The, Canfield & Key Sts., 
Bridgeport 2, Con: 

Bullock-Smith Associates, 1386 Liberty 
St., New York 6 A 

Bureau, me é. 38 W. 57th St., New 
York 19, N. Y 

*Burgess Pigment Co., 64 Hamilton St., 


Paterson 1, N. 
, 545 W. Larned St., 


Burkhardt Co., 
Detroit 26, Mich. 
— Mills, Decorative Fabrics 
~ 950 5th Ave, New York 1, N. Y. 
. Corp., 58-99 54th St, Mas- 
peth qs Y. 


Bushman, Edwin F., 1146 S. Spencer St., 


a 
uss Machine Works, 201 W. 8th St., 
BeMfollaad Mich. 
*Butterfield, T. F., Inc., 56 Rubber Ave., 
a nate, Conn. 
Buttondex Corp., 386 4th Ave., New 
—_ 16, N. Y. 
*Byrd Plastics, Inc., 2955 W. 12th St., 
Erie, Pa. 


Green- 


Cc 


CDC Control Services, 400 S. War- 
minster Rd., ie cl sy ‘i 





*Cabot, Godfrey L., Inc., 77 Fyanklin 
St., Boston 10, Mass 
Caco’ Inc., 1198 W.. 2nd St., Pomona, 


*Cadet oa Corp., 717 Elk St, 
Buffalo 5, N 

*Cadillac Plastic Co., 
Ave., Detroit 3, Mich, 

Cady, E. J. & Co., 630 N. Harlem, River 
Forest, Ill. 

oe: Toate — W. Chester Pike, 


Caldwell ST Prodects tae., 14 Pelham Pkwy,, 
Manor N. »s 
cate Co., Inc., Box 832, Redlands, 


Calif. 

Califrnia Reinforced Plastics, 95) 
Sixty-First St., Cupane 8, Calif. 
California Tackle Co. , 6236 Maywood, 

Bell, Calif. 
Caligari Products, 806-808 W. 21st St, 


Norfolk, Va. 

Callanan, J. A. Co., 247 E. Illinois St, 
Chicago 11, I. 

Calresin Corp. 4543 Brazil St., Los An- 
geles 39, Calif. 

*Cambridge Instrument Co., Inc., Grand 
Central Terminal, New York 17, ° Y. 

Cambridge Mol Plastics Co., P. 0. 
Box 328, Cambridge, Ohio 

Cambridge-Panelyte, Molded Plastics 
Co., Cambridge, Ohio 

Camcar Screw & Mfg. Corp., 600-18th 
Ave., Rockford, III. 

Cameron ine. 4611 N. Clark St., Chi- 


x 
eid ‘ite. Co. (Plastics Div.), 718 
Cn 7th St., Grand Haven, Mich. 

Campbell Machine Div., American Chain 
& Cable Co., Inc., Bridgeport 2, Conn. 

*Campco Div., Chicago Molded Prod- 
ucts Corp., 2717 N. Normandy Ave., 
Chicago 35, Ill. 

Campro Co., The, 1300 Fourth St., S. W., 
Canton 2, O 

Cantor, Robert Lloyd, 1450 Jesup Ave., 
New York 52, N. Y. 

a: ~ ‘aimee Inc., S. Main St., Capac, 
Mic 

Capitol Engineering Co., 1226 N. 4th 
Milwaukee, Wis. 

*Carbide & Carbon Chemicals Co., Div. 
of Union Carbide & Carbon Corp., 30 
E. 42nd St., New York 17, N. Y. 

Carboline Co., $31 Thornton Ave., St. 
Louis 19, Mo. 

Carborundum Co., Niagara Falls, N. Y 


Cargill, Inc., Ve le Oil Div., Falk 
Quality Products, P. O. Box 1075, 


; ew h 30, Pa. 
Carlisle Chemical Works, Inc., West St., 


Reading 15, Ohio 
Carlisle Corp., Mobile Plastics Div., P. O. 
Box 72, Mo! 
*Carlon Products oh 10225 Meech 
Ave., Cavenes 5, Ohio 
fe. Co Et 150 Bruckner 
N. Y. 


15111 Second 


Carnival Toy M 
Blvd., New Yo 
Carolina Industrial Plastics > aie Hay 
St. Extension, Mt. 


Carolina soetiee = * N. ,— St., 
Charlotte 6, N 

Carpenter Steel oy The, 187 W. Bem 
St., Reading, Pa. 


Carrier Corp., 300 S. Geddes St., Syra- 


se 1, N. Y. 

Carroll, j. B. Co., Carroll & Albany, Chi- 
cago 12, Ill. 

Carter Products Co., Inc., 55 Mt. Vernon 
dig w. Grand Ry ids, Mich. 

*Carver, Fred S., Inc Chatham Rd., 
Summit, N. J. 

Cary Products Co., 934 N. Lancaster 
Ave., Dallas 8, Texas 

Cast Optics Corp., Riverside M, Conn. 

Castle Plastics, Inc., Box 109, Brookfield, 


Castor Plastics, 1100 Adams Ave., Phila. 
Pa. 


*Catalin Cor; 
New York . 
Cavagnaro, ] 
H rrisom, 
avu Inc., 
Cc pales» "Ca 
xCel: snese 
1s Maclin 
xCelanese 
Div., 180} 
N. Y. 
xCelanese ‘ 
Products I 
ark 5, aN. 
*xCelanese ( 
Div., 180 1 
N. Y. 
Celastic Cory 
ton, N. 
Cellulose Pr 
pl., S. Gat 
Celluplastic 
5. N. j. 
Cellusuede I 
son St., Re 
Celomat Co 
York 11, } 
Celutone Co 
10, N. Y. 
*Central Di 
W. 47th § 
Central Plas' 
inster, Ma 
Central Scie 
Rd., Chic: 
Central Sere 
cago 9, I 
Century Ele 
Louis 3, ) 
Century Pl 
Hudson, ! 
Century Pr 
Detroit 3: 
Champion ! 
Portland 
Chaney Pla 
son, Dem 
Cha n, ] 
Chicago | 
Chatelain, 
St., Find 
Chelsea Pay 
St., New 
Chemical € 
Springfie! 
Chemical |} 
St., Dany 
*Chemical 
Glidden 
Clevelan: 
Chemical | 
Redwood 
*Chemical 
Rd., Prov 
Id 


Cherry, Pe 
Chester P: 
Nepperh 
*Chica: 
Wrightw 
*Chicago 
4141 W 











xCatalin Corp. of America, 1 Park Ave., 


New York 16, N. Y. 
Cavagnaro, John J., 5th & Essex Sts., 
Harrison, N. 
Cav nes 2607 E. Foot Hill Blvd., Pasa- 
8, "Calif. 


x( ,ese Corp. of America, Chem. Div., 
Madison Ave., New York 16, N. Y. 
*xCelanese Co of America, Fabrics 
Div., 180 Ma ison Ave., New York 16, 


of America, Marco 


*Celanese Corp. 
290 Ferry St., New- 


Products Dept., 
N. J. 


Celanese Corp. of America, Plastics 
Div., 180 Mz Tian Ave., New York 16, 


( clastic Corp., 626 Schuyler Ave., Arling- 


Cell ulose Products Co., 5120 Firestone 
Pl., S. Gate, Calif. 
Celluplastic Corp., 
N. J 


50 Ave. L., Newark 


Osteantit Products, Inc., 500 N. Madi- 
Rockford, Ill. 
Cel Se Corp.. 521 W. 23rd St., New 
rk 11 = 4 
Culstenn Co. ., 23 E. 26th St., New York 
0, N. Y. 
*Central Die Casting & Mfg. Co., 2935 
W. 47th St., Chicago 32, Ill. 
Central Plastic Corp., 123 Central, Leom- 
inster, Mass. 
Central Scientific Co., 1700 Irving Park 
Rd., Chicago 13, Ill. 
Central Screw Co., 3501 S. Shields, Chi- 


cago 9, Ill. 

Century Electric Co., 1806 Pine St., St 
Louis 3, Mo. 

Century Plastic Co., Rear 276 Main, 
Hudson, Mass. 


Century Products Co., 14324 Birwood, 
Detroit 38, Mich. 

Champion Molded Plastics, Inc., 321 N 
Portland St., Bryan, Ohio 

Chaney Plastic Molding Co., 4200 Madi- 
son, Denver, Colo. 

Chapman, Dave, 420 N. Michigan Ave., 
Chicago 11, Ill. 

os Robert J. Plastics, 234 18th 

Findlay, Ohio 
C hela Paper es Inc., 453 W. 17th 
New York 11, N. Y. 

Chndical Corp., The, 54 Waltham Ave., 
Springfield 9, Mass. 

Chemical Development Corp., Endicott 
St., Danvers, Mass. 

*Chemical & Pigments Co., Div., The 
Glidden Co., 1101 Madison Ave., 
Cleveland, Ohio 

Chemical Process Co., 901 Spring St., 
Redwood City, Calif. 

*Chemical Products Corp., King Philip 
Rd., Providence 14, R. I. 

*Chemold Co., 2000 Colorado Ave., 
Santa Monica, Calif. 

*C anes Corp., 21 West St., New York 

Chemstrand Corp., 1617 Pennsylvania 
Blvd., Phila. 3, Pa. 

oe my Bros., “Texiglass,” 92 Liberty 

New York 6, N. Y. 

( aan Peter, Elm St., Monroe, Conn. 

Chester Packaging Products Corp., 284 
Nepperhan Ave., Yonkers 2, N. Y. 

*Chicago Die Mold Mfg. Co., 4001 
Wrightwood Ave., Chicago 39, ill. 

*Chicago Mold Engineering Co., Inc 
1141 Washin ngton Blvd., Hillside, Ill. 

*Chicago Molded Products Corp., 1020 
N. Kolmar Ave., Chicago, Ill. 

Chicago Plastic Products Co., 210 W. 
Evergreen Ave., Chicago, II. 

Chicago Rivet & Machine Co., 9600 W. 
Jackson, Bellwood, IIl. 

Chicago Show Printing Co., 2635 N. Kil- 
lare Ave. bm aay > 39, Ill. 
Chicago Mfg. Co., 
Monroe St. , 7 a. 7, ll. 

“& Indicates Advartioce. 
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Chicago Wood & Plastic Products, 4201 
Irving Park, Chicago 41, IIL. 

Chicopee Mfg. Corp. of Georgia, Lumite 
Div., 40 Worth St., New York 13, N. Y. 

Chiksan Co., 330 N. Pomona Ave., Brea, 


Calif. 
child. “e G. Co., 3249 Cresson St., Phila. 
29, 


Chinkes, Sam Assoc., 72 E. 167th St., 
Bronx 52, N. Y. 

Chippewa Plastics, Inc., 210 E, Colum- 
bia, Chippewa Falls, Wis. 

Chris Kaye Plastics Mfg. Co., 1200 Madi- 
son Ave., Madison, IIL. 

*Chromium Corp. of —, 51 E. 
42nd St., New York 17, N. 

Chrysler Corp., re Sa Prod- 
ucts Plant Div., . O. Box 775, Tren- 
ton, Mich. 

Church, C. F. Mfg. Co., N. 
Monson, Mass. 

*Ciba Co., Inc., 627 Greenwich St., New 
York 14, N. Y. 

Cincinnati Development & Mfg. Co., 
5614 Wooster Pike, Cincinnati 27, Ohio 

Cincinnati Industries, Inc., 510 Station 
Ave., Cincinnati 15, Ohio 

*Cincinnati Milling Machine Co., 4701 
Marburg’ Ave., Cincinnati 9, Ohio 

Cincinnati Mol Iding Co., 2037 Florence 
Ave., Cincinnati 6, Ohio 

Cincinnati Testing & Research Labs., 316 
W. Fourth St., Cincinnati 2, Ohio 

City Auto Stamping Co., The, Lint & 
Dura Sts., Toledo 12, Ohio 

Claremont Pigment Dispersion Corp., 
110 Wallabout St., B’klyn 11, N. Y. 

*Claremont Waste Mfg. Co., 169 Main, 
Claremont, N. 

Claremould Plastics Co., 200 Wright St., 
Newark 5, N. J. 

Clark Instrument, Inc., 10200 Ford Rd., 
Dearborn, Mich. 

Clark, Robert H. Co., 9330 Santa Monica 
Blvd., Beverly Hills, Calif. 

Clark-Aiken Co., The, Water St., Lee, 
Mass. 

Clarvan Corp., 250 N. Water St., Mil- 
waukee 

Classic Plastics, Inc., a Denton Ave., 
New Hyde Park, N. Y. 

Classic Studio, 201 E. 37th St., New 
York 16, N. Y. 

Clemson Bros., Inc., Middletown, N. Y. 
Cleveland Lathe & Machine Co., 5400 
Brookpark Rd., Cleveland 29, Ohio 
Cleveland Plastics, Inc., 4900 Ridge Rd., 

Cleveland 9, Ohio 

Cleveland Vibrator Co., 2828 Clinton 
Ave., Cleveland, Ohio 

*Cliften Hydraulic Press Co., 287-293 
Alwood Rd., Clifton, N. J. 

Clinton Plastics Co., 32 Water St., Clin- 
ton, Mass. 

Clopay Corp., Clopay Sq., Cincinnati, 


Ohio 
Clover Mfg. Co., 326 Main St., 


Conn. 

Clover Plastic Contours, Inc., 20 Fitch 
St., E. Norwalk, Conn. 

Coaltar Chemicals ? .» 420 Lexington 
Ave., New York 17, N. Y. 

*Coast Mfg. & Supply Co., Box 71, Liver- 
more, Calif. 

*Coating Products, 101 W. Forest Ave., 
Englewood, N. J. 

Cobb, W. R. ” Co., 701 Sabin St., Provi- 
dence 3, R. L. 

Coe, W. Hi. Mfg. Co., Inc., of IIL, 5414 
W. Madison St., Chicago 44, III. 

Cohan Epner ~~, my 142 W. 14th St., 
New York 11, 
Colburn ti ath Inc., 
eral St., Chicago 5, Ill 
Collins, Caldwell, Dague, 16616 Garfield 
Ave., Paramount, Calif 

Colonial Alloys Co., Technical Processes 
Div., Ridge & W. "Crawford Sts., Phila- 
delphia 29, Pa. 


Main St., 


Norwalk, 


732 S. Fed- 


Colonial Molded Products, Inc., 1923 
Marquette St., N. Chicago, Ill. 

Colonial Plastics Mfg. Co., The, 8007 
Grand Ave., Cleveland 4, Ohio 

Colony Import & eer Corp., 11 E. 
44th St., New York, N 

Colorite Plastics of N. cs —. 35 Iowa 
Ave., Paterson 3, N. J. 

Colors Unlimited, 8685 Melrose Ave., 
Los Angeles 46, Calif. 

Colorvision Plastics, Inc., 182 Beacon 
St., Boston 16, Mass. 

Colt’s Mfg. Co., 17 Van Dyke Ave., 
ford 17, Conn. 

*Colton, Arthur Co., 3400 E. 
Ave., Detroit 7, Mich. 

Colton Chemical Co., The, 1545 E. 18th 
St., Cleveland 14, Ohio 

Columbia Basin Plastics Co., 1900 S. W. 
Harbor Dr., Portland 1, Ore. 

*xColumbia Cement Div., Pittsburgh 
Plate Glass Corp., 4327 5th Ave., Pitts- 
burgh, Pa. 

Columbia Engineering Inc., 113-119 Sus- 
sex Ave., Newark 4, 

Columbia Products Co., S akespeare Co., 
Old Two Notch Rd., ‘Columbia, §. C. 
Columbia Woven Plastics, Inc., 350 5th 

Ave., New York 1, Y. 
*Columbia-Southern "Chemical Corp., 
Pittsburgh Plate Glass Co., 5th Ave. at 
Bellefield, Pittsburgh 13, Pa. 
Columbian Carbon Co., Magnetic Pig- 
ment Div., 601 Cass St., Trenton, N. J. 
Columbian Carbon Co., Mapico Color 
Div., 601 Cass St., Trenton 10, N. J. 
Columbus Coated Fabrics Corp., Seventh 
& Grant Avenues, Columbus 16, Ohio 
Columbus Moulded Products Corp., 856 
E. Main St., Columbus 5, Ohio 
Columbus Plastic Products, Inc., 1625 W. 
Mound St., Columbus 4, Ohio 
Colvin-Friedman Co., 697 Morris Turn- 
pike, Springfield, N. J. 
Comet Die & Engineering Co., 123 S. 
Laflin St., Chicago, Il. 
Comet Novelty Co., 30 First St., 


Hart- 


Lafayette 


Adams, 


ass. 
er a. Mfg. Co., 4225 W. Kinzie 
, Chicago 24, Ill. 

coaiaonl Paste Co., 504-520 Buttles 
Ave., Columbus 8, Ohio 

Commercial Plastics Co., 2812 W. North 
Ave., Chicago 47, Ill. 

*Commercial Plastics & Supply Corp., 
630 Broadway, New York 12, N. Y. 

Commercial Solvents LS 17 E. 42nd 
St., New York 17, N. Y. 

Commonwealth Plastics Corp., 98 Adams 
St., Leominster, Mass. 

Como Plastics, Inc., 1703 Keller Ave., 
Columbus, Ind. 

Compo Chemical Co., 156 Causeway Ct., 
Boston 14, Mass. 

Composition Materials +. Inc., 25 W. 
43rd St., New York 36 Y. 

Condux-Werk, eon %, Wolfgang 
near Hanau, Germany 

*Conforming Matrix Corp., Factories 
Bldg., Toledo 2, Ohio 

Conley, = Plastic Corp., 321 S. Quincy, 
Tulsa, Okla. 

PR neg + Me Pr. 2. 
Waterbury 20, Conn. 


Drawer 1906, 


Connecticut Chemical & Disinfectant 
Co., 683 Chapel St., New Haven, 
Conn. 


Connecticut Coatings Inc., 45 E. Putnam 
Ave., Greenwich, Conn. 

*Connecticut Plastic Products Co., Inc., 
70 W. Liberty St., Waterbury, Conn. 
Connor Lumber & Land Co., Laona, Wis. 
Consolidated Iron-Stee! Mfg. Co., Acker- 

man Plastic Molding Div., 986 E. 
200th St., Cleveland 19, Ohio 
*Consolidated Molded Products, 309 
Cherry St., Seranton 2, Pa. 
Consolidated Plastic Sales Co., 7806-08 
Gravois Ave., Affton 23, Mo. 
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ery. hy ty 413 W. 
soldat Vacuum , Chicago 10 4 


Os Ridge 
Consoweld Wissbesin Wis. 
cecal Co., 100 E roids 42nd St., 
New Yor 
Can Co., 1 Locust 
Sts., Wilmi 99, 1 ° 
*Continental an Co., Elmer Mills Div., 


2930 N. Ashland Ave., Chicago 13, Ill. 
*Continental Can Co., Fibre Drum Sec- 
tion, 995 S. Glenn St., Van Wert, Ohio 

*Continental Can Co., Inc., Plastics Div., 
Cambridge, Ohio 

*Continental Can Co., Shellmar-Betner 
Flex. Packaging Div., Mt. Vernon, 
Ohio 

*Continental-Diamond Fibre Co., New- 
ark 29, Del. 

Continental Plastics Corp., 2934 W. Lake 

, Chicago 12, Ill. 

Canticum Screw Co., Mt. Pleasant St., 
New Bedford, Mass. 
*Contour Extrusion Co., 
Ave., Mamaroneck, N. 
Convoy, Inc., 3424 Navarre Rd., S. W. 

at anton 6, Ohio 
Cook, Lawrence H., Inc., 65 Massasoit 
oe E. Providence 14, R. 

Cook Paint & Varnish C ‘0., P. O. Box 389, 
Kansas City, Mo. 

Copolymer Corp., 38716 W. 
Blvd., Los Angeles 16, Calif. 

Cordo ‘Chemical Corp., 34 Smith St., 
Norwalk, Conn. 

*Cordo Molding Products Inc., 230 Park 
Ave., New York 17, N. Y. 

one Frost, Mill & Pine Sts., Darby, Pa. 
Corn Products Sales Co., Chem. Div., 17 
Battery Pl., New York. 4,N. Y. 

Ome Paperboard Products Co., 1514 

Thomas Ave., Milwaukee 1, Wis, 

Guns Plastics Co., 3239 W. 14th St. 
Cleveland 9, Ohio ? 

Cournand, E. L. & Co., Inc. Havre de 

‘a Grace, Md. 
owan Boyden Corp., 50 Ale 

é ig ey 9, R. tf ae &.. 
‘ox Plastics Co » 162 Colga' 

F: wae 1 my NY. me, BM 
rain-Am rose Co., Inc., P. O. B 2 
Ft. Worth 11, Texas — 

Cramer, R. W. ‘Co. 
Centerbrook, Conn. 

Crane Co., 836 S. Michigan Ave., Chi- 

c cago 5 ih. 
rane Packing Co., 1800 Cuyler Ave. 
Chicago 13, Tl. : 

Cranston Molding Co., 16 Manhasset St., 
Cranston 10, R. I. 

Cratex Mfg. Co., 81 Natoma St., San 

é aes 5, be 
reative Plastics Co , N. Coun 
Stony Brook, N. Y ov 

Creative Plastics Engineering Co., 1912 
N. Milwaukee Ave., Chicago 47, tll. 

Crellin oy 1 Cor. 87 Center St., 
Chatham, N. 

*Crescent * ab Inc., 955 Diamond 
Ave., Evansville, Ind. 

Crest Molded Products, Inc., 401 
Kieways Ave., Arcadia, Calif. 

Criterion Decalcomania Co. Inc., 7 E. 
42nd St., New York 17, N vy. 

Crocker, Burbank Papers, ‘Ine., Fitch- 
burg, Mass. 

lL A 
New ‘York, N. Y 

Crosby lndhastviel Models, 362 Maple- 
grove Ave. he Uniondale, N. Y. 

Crossfield Products Corp. es Sacra- 
mento St., ing ry eles 21, Calif 

Crown M ‘ool Co., 2800 W. 
prcten op Ny Ft. Worth, Texas 

*Crown Machinery, Inc., 2721 S. San 
Pedro St., Los Angeles il, Calif. 

Crownoil Chemical Co., 2- 14 49th Ave. by 
Long Island City 1, N. Y. 

~"'¥ Indicates Advertiser. 
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Inc., The, Main St., 
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1071 6th Ave., 


Crucible Steel Co. of America, Henry W. 


Oliver Bld 30, Pa. 
Craver Mig. Co, Py teen, Chi- 
cago 12, Ill. 


Charles, 2340 W. Third St., Los 


Angeles 57, Calif. 
I Plastics, Inc., 232 Taaffe Pl, 


Ceyaaks Corp., Loan 


Pa. 

coon Precision a 1473 Barnum 
Ave., Bridgeport 8, Conn. 

*Cumber Engineering Co., Inc., 
P. O. Box 216, Providence, R. L 

Cuming, M. A. & Co. ~~ 49 Bleecker 
| Rosy York 12, N 

Curbell, Inc., 777 Hetel ‘Ave., Buffalo 7, 


Pk Enterprises, Inc., Multiplastics 
i 3337 Lincoln St., ’ Franklin Park, 
I 


*Curtiss Wright Corp., Plastics Div., 631 
Central Ave., Carlstadt, N. J. 

Cushing & Nevell, 101 Park Ave., New 
York 17, N. Y 

Custom Industries, hg » 85 Madison 
Ave., Hempstead, N 

Cutler-Hammer, Inc., “492 N. 12th St., 
Milwaukee 1, Wis. 

Cycleweld Cement Products Plant, Div. 
of Chrysler Corp., P. O. Box 775, "Tren- 
ton, Mich. 


D 


D & D Plastics, Inc., 7599 E. Nine Mile 
Rd., Van Dyke, Mich. 
D & G Plastics Co., Tallmadge Rd., Kent, 


Ohio 
*D & R Plastic Welders, Inc., P. O. Box 
J, Hazardville, Conn. 
*Dake Engine Co., 641 Monroe St., 
Grand Haven, Mich. 


Damac Pg Co., 456 E. 166th St., 
Bronx 56, 
*Damen Tool & Eng. Co., 2300 No. 


Elstron Ave., Chicago, Ill. 

Danberg Chemical Co., Box 124, Wall- 
ingford, Conn 

*Daniels, T. H. & J. Ltd., Lightpill Iron 

Works, Stroud, Glos., En ng 

Danielson Mfg. Co., Danielson, Conn. 

Dapol Plastics, Inc., 90 Grove St., 
Worcester 5, Mass. 

“s Harold W. Associates, 5 E, 22nd 

, Minneapolis 4, Minn. 

siberidenn eenedy Co., 1090 Jefferson 
Ave., Atlanta, Ga. 

*Davies, Harry Molding Co., 1428 N. 
Wells St., Chicago 10, Ill. 

— Helen & Associates, 140 W. 57th 

New York 22, N 

Davis rd Plastics a 450 Schuyler 
Ave., Arlington, N. J. 

Davis Mills > ., United Merchants In- 
dustrial Fabrics se 1407 Broadway, 
New York 18, N. Y 

*Davis-Standard Sales Corp., 12 Water 


St., Mystic, ——_ 
, 1147 Harrison Ave., 


Day, J. H. Co., 
Cincinnati, 

Daystrom Furniture Div., 211 Franklin 
St., Olean, N. Y. 

Dayton Plastics, Inc., 1934 Stanley Ave., 
Dayton 4, Ohio 

*De Mattia Machine & Tool Co., Chel- 
sea Rd., Clifton, N. J. 

De Sanno, A. P. & oon, Inc., Wheatland 
St., . Phoenixville, P ‘a. 

J. Arthur & Son, 150-28 Hillside 

Ave., Jamaica —s 

DeBell, G. W. Co., E. Chatham, N. Y. 

*DeBell & Richardson, Inc., Water St., 
a. 

Debo, L. Fle. Co., 5969 Transit Rd., 


Depew, 
*Decar Plastic Cm 1322 University 


Ave., ~~ eo 1265 eens 
Decorplas Co ewbridge 
Rd., N. Bellmore, N 





tone Products 23iv., Fitchbur: Paper 

~— met Kimball St. Fitchburg, Mass. 

Deecy Products a Potter St,. Cam. 
bridge 42, Mass. 


Dekolam +“ Old Nepperhan Ave, 
Yonkers, N 

Dekoron Products Div., Moore, Samuel 
& Co., Main & Orchard, Mantua, Ohio 

Delft Co., 20 E Jackson Blvd., Chicago 


4, = 

Denison Engineerin bust The, 1160 
Dublin Rd., Columbus 16, Ohio 

Dennis Chemical , 2701 Papin St., 
St. Louis, M 

Denver Plastics, Inc., 15200 W. Colfax, 
Golden, Colo. 
Dependable Compressor & Machine Co., 
157 W. 2st St., New York 11, N. Y. 
Derby-Shelton Silver Co., 65 Shelton 
Ave., Shelton, Conn. 

Derlein Plastics, Cascade, Wis. 

Desimone, A. J. Corp., 485 Boulevard, 
E. Paterson, N. J. 

Deskey, Donald  < 630 5th Ave., 
New York 20, N. Y. 

Despatch Oven Gs. 619 S. E. 8th St, 
Minneapolis 14, Minn. 

Detecto -~, Inc., 540 Park Ave., 
B'klyn 5, N. 

Detrex Corp., 1 14437 Woodrow Wilson, 
Detroit, Mich. 

*Detroit Macoid Corp., 12340 Clover- 
dale Ave., Detroit 4, Mich. 

*Detroit Mold Engineering Co., 6686 E. 
MeNichols Rd., Detroit 3, Mich. 

Detroit Molded Plastic Corp., 6209 
Hamilton Ave., ange Mich. 

Detroit Plastic Moldin: » 26200 Har- 
per Ave., St. Clair S aa Mich. 

*Detroit Stamping Co., 350 Midland 
Ave., Detroit, Mich. 

Devalera Mfg. & Industrial Designers, 
58 Old Broadway, New York 27, N. Y. 

DeVilbiss Co. , 300 Phillips Ave., 
Toledo 1, Ohio 

Devoe & Raynolds “7 Inc., 44th & Ist 
Ave., New York, N. 

DeWalt Inc., pon Pa. 

Dewey & Almy Chemical Co., 62 Whit- 
temore Ave., Cambridge 40, Mass. 

ae me Inc., 158 Pleasant, Leominster, 


Mas: 

pe ~ nl Alkali Co., 300 Union Com- 
merce Bldg., Cleveland 14, Ohio 

——- Hard Chromium Co., 44 Wall 

Newark, J. 

miicet Metal | Products, 406 Market, 
St. Louis 2, 

Dicalite Co., 18 ‘i 48th St., New York 
ry, mt 5 

Dickten & Masch Mfg. Co., 900 E. Vi- 
enna Ave., i 12, Wis. 

Diehl ms & 1178 Finderne Ave., 
Somerville, N. 

= Inc., P. &. Box 827, Perth Am- 


N. J. 

Dielectric Materials Co., 5315 Ravens- 
wood Ave., Chicago 40, tl. 

*Diemolding _w 125 Rasbach St., 
Canastota, N. 

Dilley re? — ‘ie80 Ansel Rd., Cleve- 
land Ne 

Dillon, W -C. & Co., Inc., 14620 Kes- 
wick St., Van Nuys, C Calif. 

Dillon-Beck Mfg. Co., 1227 Central Ave., 
Hillside, N. J. 

*Dilts Machine Works, Ist St., Fulton, 
N. Y. 

ww Co., 207 E. 6th, Dayton 2, 
Ohio 

Dings Magnetic Separator Co., 4740 W. 
Electric — Milwaukee 46, Wis. 

Disston, Henry & Sons, Inc., Unruh & 
Milnor Sts., Phila. 35, Pa. 

Divine Bros. Co. Ue Utica 1, N. Y. 


R. 
Dixon, T. “Wy ., Ltd., Letchworth, 


nglan and 
Do Co., The, 254 N. Laurel Ave« 
Des Plaines, Ill. 
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Doerfler, L. ne. Co., Inc., 26 Camp St., 
Ww ark 2 “~, N. 
Doggett, Stanley, Inc.. 75 Varick St., 
w York 13, N. Y. 
Dolphin Paint & Varnish Co., eee 
cust Sts., Toledo 3, Ohio 
D ibusch & Co., Kalanderstr. 19-25, 
feld, Germany 
Dorrie yy? <a 60 Greenpoint Ave., 
klyn 22, 
Dover Molded I pdts. Co., 1000 East Ave., 
ver, Ohio 
*Douglas Aircraft Co., Inc., 3000 Ocean 
uk Blvd., Santa Monica, Calif. 
*Dow Chemical Co., Midland, Mich. 
*Dow Corning Corp., Midland, Mich. 
«Dowding & Doll Ltd., 346 Ke nsington 


High St., London, England 
*Drakenteld, B. F. & Co., Inc., 45 Park 
New York 7, N. Y. 
Dr: alle, _——- M. ., 20 W. 8th St., New 
York 11, 
me, E. F. Mh tes. 15 E. 26th St., New 
York 10, N. Y. 


kdu Pont "de Nemours, E. I. & Co., Inc., 
Dyes & Chem. Div., 10th & Market 
Sts., Wilmington 98, Del. 

*du Pont de Nemours, E. I. & Co., Inc., 
> eee Dep’t., Wilmington 
8, Del. 

*xdu Pont de Nemours, E. I. & Co., Inc., 
Explosives Dep’t., 10th & Market Sts., 
Wilmington 98, Del. 

*xdu Pont de Nemours, E. I. & Co., Inc., 
Fabrics Div., Wilmington 98, Del. 

*du Pont de Nemours, E. I. & Co., Inc., 
Grasselli Chemicals Dept., 10th & 
Market Sts., Wilmington 98, Del. 

*du Pont de Nemours, E. I. & Co., Inc., 
Film Dep’t., 1007 Market St., Wilming- 
ton 98, Del. 

xdu Pont de Nemours, E. I. & Co., Inc., 
Finishes Div., Wilmington 98, Del. 

*du Pont de Nemours, E. I. & Co., Inc., 
Organic Chemicals Dept., Rubber 
Chemicals Div., 10th & Market Sts., 
Wilmington 98, Del. 

*du Pont de Nemours, E. I. & Co., Inc., 
Pigments Dep’t., 10th & Market Sts., 
Wilmington 98, Del. 

*du Pont de Nemours, E. I. & Co., Inc., 
Photo Products Dept., Wilmington 98, 

el. 

*xdu Pont de Nemours, E. I. & Co., Inc., 
Polychemicals Dep’t., 10th & Market 
Sts., Wilmington 98, Del. 

*du Pont de Nemours, E. I. & Co., Inc., 
Rayon Dept., Wilmington 98, Del. 
*du Pont de Nemours, E. I. & Co., Inc., 

Textile Fibers Dep’t., 1007 Market St., 
Wilmington 98, Del. 

Dual ing pare ‘Corp., 808 Driggs Ave., 
B’klyn, St 

DuBois Piauite Products, Inc., 165 Flor- 
ida St., Buffalo 8, N. Y. 

Duke Bontz & Co., 8409 2nd Ave., 
Spring, Md. 

Duke Plastics Corp., 406 Atlantic Ave., 
B’klyn, 17, N. Y. 
Dumont Corp., 607 

fael, Calif. 

Dumore Co., 1300 17th St., Racine, Wis. 

*Dunning & Boschert Press Co., Inc., 
329 W. Water St., Syracuse 4, N. Y. 

Dura a Inc., 1 W. 34th St., New 
York 1, = 

os ee eux .» 908 Broadway, 
City 5, Mo. 

Durable Formed 0. Inc., 6 Greene 

New York 13, 

Durable Plastics Co., Tae by "814 6th Ave., 
S., Seattle 4, Wash. 

Durant Mfg. Co., 1925 N. Buffam St., 
Milwaukee 1, Wis. 

Durethene Corp. ., 1859 S. 55th Ave., Chi- 

cago 50, Ill. 

*Durez Plastics & mm ng < % 88 
Walck Rd., N. Tonawanda, 


& Indicates Advertiser. 


Silver 


San Ra- 


Irwin St., 


Kansas 





Dusal Tool & Mold Co., Inc., 37-01 Ver- 
non Blvd., ene Island ki, S. 


Dusenbery, John Co., Inc., 271 Grove 
Ave., Verona, N. J. 
Dynakon Corp., The, 5509 Hough Ave., 


Cleveland, Ohio 


E 


E. & T. Plastic Novelties Co., 
Ave., New York 13, N. Y. 

Eagle Plastic Corp., 24-02 Bridge Plaza 
South, Long Island City 1, N. Y. 

*Eagle Tool & Machine Co., Evans Ter- 
minal Rd., Hillside, N. J. 

Eagle-Picher Lead Co., American Bldg., 
Cincinnati, Ohio 

*East Coast Aeronautics Inc., - Pelham 
Pkwy., Pelham Manor 65, N. 

Eastern Industries, Inc., 296 Eim St., 
New Haven, Conn. 

Eastern Moulded Products Co., The, 7 
Madison St., S. Norwalk, Conn. 

*Eastman Chemical Products, 
Kingsport, Tenn. 

*xEastman Kodak Co., 
Rochester 14, N. Y. 

*Eastman Kodak Co., Tennessee East- 
man Co., Div., Kingsport, Tenn. 

—T Machine Co., 779 Washington 

, Buffalo 3, N. Y. 
E aston Chemical Co., Inc., 156 E. 42nd 
» New York 17, N. Y. 

Eby.” Hugh .< Co., 4700 Stenton Ave., 
Phila. 44, 

Eclipse Fuel ” Sitti Co., 
Buchanan St., Rockford, 

Eclipse Mfg. Co., Lake Zurich, Ill. 

Edgar Bros. Co., Plastic Kaolin Co. .» Me- 
tuchen, N. 

*Egan, Fran Ww. & Co., 
Blvd., Bound Brook, N. J. 

Eichler & Co., G.m.b.H. in Ruhrstahl, 
Hattingen/Ruhr, Germany 

Eiler Equipment Co., 637 Sexton Bldg., 
Minneapolis 15, Minn. 

Ekstrom, Carlson & Co., 1400 Railroad 
Ave., Rockford, IIl. 

Elastomer Chemical Corp., 212 Wright 
St., Newark 5, N. J. 

Elco Tool & Screw Corp., 
way, Rockford, Ill. 

Eldon Mfg. Co., 1010 E. 
Angeles 24, Calif. 

*Electric Auto-Lite Co., Instrument & 
Gauge Div., Champlain St., Toledo 1, 
Ohio 

*Electric Auto-Lite Co., Bay Mfg. Div., 
Bay City, Mich. 
Electrical Testing Labs., Inc., 2 E. End 
Ave., at 79th St., New York 2, N. Y. 
Electro Dynamic Div., 445 Park Ave., 
New Yor 

*E lectro-Devices, Inc. ., 4-6 
Paterson 1, 

Electro- Machine Co. . 261 
Milwaukee 2, Wis. 

Electro-Steel Products Inc., 
7th St., Phila., Pa. 

Electro-Tech Equipment Co., 308 Canal 
St., New York 13, N. Y. 

*Electro-Technical Products Div., Sun 
Chemical Corp., 113 E. Centre St., 
Nutley 10, N. J. 

Electrochemicak Industries, Inc., Jacques 
St., Worcester 3, Mass. 

Electroformex Labs., 863 Washington St., 
Canton, Mass. 

Electronic Heating Corp., 66 Needham 
St., Newton Highlands 61, Mass. 

Electronic Processes Corp., 1021 San An- 
tonio Rd., Los Altos, Calif. 

Electronic Wave Products Re 15 East 
22nd St., New York 10, N. Y. 

Elgin National Watch Co., Elgin, Ill. 


12 W. End 


Inc., 


343 State St., 


1140 


115 Lincoln 


1800 Broad- 


62nd St., Los 


sodwin Ave., 
E. Erie PIL., 
112-114 N., 


Elkloid Co., The, 756 Eddy St., Provi- 
dence 3, R. I. 

Ellen Products ( Co., 15 Maple Ave., Hav- 
erstraw, N. 


. 


Elliot Plastics, Inc., 218 N. St. Clair St., 
Dayton 2, Ohio 

Elm Coated Fabrics Co., Inc., 48 W. 
25th St., New York 10, N. Y 

*xElmes Engineering Div., American 
Steel Foundries, 1177 Tennessee Ave., 
Cincinnati 29, Ohio 

Elton, Ted, 2415 Morris Ave., Bronx 68, 


Elyria Molding & Engineering Co., 317 
Pros , Elyria, Ohio 

*Emeloid bso , The, 1239 Central 
Ave., Hillside 5, 

Emerson & abd Inc. ., 869 Washing- 
ton St., Canton, Mass. 

Emerson Plastics Corp., 567 Third Ave., 
New York 16, N. Y. 

*xEmery Industries, Inc., Carew Tower, 
Cincinnati 2, Ohio 

Emmett Machine & Mfg. Inc., 2249 14th 
St., Akron 14, Ohio 

Empire Brushes, Inc., Port Chester, N. Y. 

Emsig Mfg. Co., 225 W. 60th St., New 
York 23, N. Y. 

Emulsol Corp., The, 59 E. Madison St., 
Chicago 3, ill. 

*Enduro Tool & Engineering Co., 4134 
W. Chicago Ave., Chicago 51, Ill. 


Energized Materials Corp. . 1400 W 
Washington St., Chicago 7, Ill. 
Engineered Plastics, Inc., 122-128 W. 


Baxter Springs, Kansas 


10th St., 
Inc., Colfax 


*Engineering Laboratories, 
Ave., Pompton Lakes, N. J. 
Engineering Plastics Co., 45 E. Walnut, 
Pasadena I, 
—— "Research & Development 
, Addison, IIl. 
Engi Equipment Co., 431 S. Dearborn 
Chicago 5, Il. 
kEnjay Co., Inc., 15 W. 5lst St., 
York 19, N. Y. 
*Entoleter Div., 
Lighting Co., Inc., 
Haven 4, Conn. 
Erickson, Walter Machine Co., 6012 
Wayzata Blvd., Minneapolis 16, Minn. 
*xErie Engine & "Mfg. Co., 953 E. 12th 
St., Erie, Pa. 
*Erie Foundry Co., 1253 W. 
Erie 6, Pa. 

Erie Iron & Supply Corp., Plastic Div., 
1059 Buffalo Rd., Erie, Pa. 
*Erie Resistor Corp., 644 W. 

Erie, Pa. 

Eriez Mfg. Co., 7 E. 13th St., Erie, Pa. 
Erinoid Ltd., ‘Lightpill Mills, Stroud., 
Gloucestershire, Mg nd 
2S" 20th St., 


New 


Safety Car Heating & 
P. O. Box 904, New 


12th St., 


12th St., 


Erisman, A. C., Phila. 3, 
Pa. 
Ernst, John Enterprises, 201 S. Shore 


Dr., R#1 East Troy, Wis. 

Eronel Industries, 12607 Cerise Ave., 
Hawthorne, Calif. 

Esselen Research Div., 
Testing — 857 Boylston St., 
16, Mas 

#Esso Standard Oil Co., New York 19, 

¥. 


United States 
Boston 


pune Research & Development Corp., 
250 E. 43rd St., New York 17, N. Y. 


Evans-Winter-Hebb, Inc., 818 W. Han- 
cock Ave., Detroit 1, Mich. 
Evans-Zeier Plastic Co., Route 1, Madi- 


son 4, Wis. 

Ever Ready Label Corp., 361-363 Cort- 
landt St., Belleville 9, N. J. 

Eveready Plastics, 151 Merritts Ave., 
N. E., Atlanta, Ga. 

Everett Pulp & Paper Co., Everett, Wash. 

Ex-Cell-O Corp., 1200 Oakman Blvd., 
Detroit 32, Mich. 

Exact Weight Scale Co., The, 944 W. 5th 
Ave., Columbus, Ohio 

Excel Tool & Die 7 
Ave., Garwood, N. J. 

* Extruded Plastics, Inc., New Canaan 
Ave., Norwalk, Conn. 
Extruders, Inc., 3232 W. 
Blvd., Hawthon‘e, Calif. 


Inc., 628 South 


El Segundo 


935 





Extrusion, Inc., Larkin St., Springdale, 
Conn. 


F 


F & F Mold & Die Works, Inc., 103 
Sachs St., Dayton 3, Ohio 

Fabbrica Prodotti Termoplastici Carlo 
Pasquetti, Sanvito Silvestro 103, Va- 
rese-Masna 0, Italy 


Fabri-Form The, 258 W. Main St., 
Byesville, Ohio 
Fabri-Kal Corp., 242 E. Kalamazoo Ave., 


Kalamazoo, Mich. 

Fabric Leather Corp., 16 W. 32nd St., 
New York 1, N. Y. 

*Fabrico Mfg. Corp., 1714 W. Division 
St., Chicago 22, Ill. 

*Fabricon Products, Inc., 1721 W. Pleas- 
ant Ave., River Rouge 18, Mich. 

Fafnir Bearing Co., The., Booth St., New 
Britain, Conn. 

Fairchild Guided Biedine Div., Straight 
Path, Wyandanch, N. Y. 

Fairfield Plastic Inc., Kenwood Ave., 
Fairfield, Conn. 

Falcon Equipment Co., 13th St., New 
Brighton, Pa. 

Falge Engineering Corp., 4733 Elm St., 
Bethesda 14, Md. 

— . ame P. O. Box 1075, Pittsburgh 


Fail i. & Plastic re Inc., 48-10 As- 
toria Blvd, L. I. C. N. Y. 


Falk Quality a. Cargill, Inc., - 


Vegetable Oil Div., P. O. Box 1075, 
Pittsburgh 30, Pa. 

Famco Machine Co., 3100 Sheridan Rd., 
Kenosha, Wis. 

Farley & Loetscher Mfg. Co., 7th & 
White wa etaane, lowa 

a B. Co., 142 N. Duke St., 
or! 

*Farrel | are Co., Inc., Ansonia, 


‘on 

Pastemen Texol Corp., 2000 Main St., 
Walpole, Mass. 

Fawn Plastics Co., Inc., 2902 Hamilton 
Ave., Baltimore 14, Md. 

Federal Adhesives Corp., 210 Wythe 
Ave., B’klyn 11, N. 
ederal Chemicals Com. 210 Wythe 

Ave. — 11, N. 

Federal Leather Co., The, 681 Main St., 
Belleville 9, N. 

*Federal Tool Corp., 3600 W. Pratt 
Blvd., Chicago 45, Ill. 

Federico, . ‘oseph B., 789 W. Ferry, Buf- 
a 

*Fellows. Gear Shaper Co., The., 
River, Springfield, Vt. 

*Felsenthal, G. & Sons, Inc., 3500 Ked- 
zie Ave., Chicago 18, III. 

Fenwal Inc., Pleasant St., Ashland, Mass. 

Ferriot Bros., Inc., 2685 Mogadore Rd., 
Akron 5, Ohio 

*Ferro Chemical Corp., P. O. Box 349, 
Bedford, Ohio 

~~, Corp., Fiber Glass Div., 200 


Ave., wy. Tenn. © 
w .. yy » 4150 E. 56th St., 
Cleveland 5, one 
Ferro-co Corp., Schori Process Div., 8-11 
43rd Rd., Long Island City 1, N. Y. 
Fenite Industries nt 130 W. 20th 
New York, N. 

Fibre Drum Div., “a Can Co., 
995 S. Glenn St., Van Wert, Ohio 
*Fiber Glass Div., Libbe y-Owens-Ford 

Glass Co., Nicholas Bldg., "Toledo, Ohio 
*Fiber Glass Di Vey Pittsburgh Plate Glass 
bay — Gateway Center, Pittsburgh 


Fiber lass Plastic Inc., 4725 E. 10th 
Fier or Glass Plastics Corp., 52 Davenport, 
Stamford, Conn 


$F Tadicates Advertiser. 


ae Specialty Mfg. Ang Div., National 
Vulcanized 


Fiber Co., 1718 Girard 
Trust Blidg., _—, 2, Pa. 
Fibercast Co: , The, Box 326, Sand 
Springs, Okla. 
Fiberfil Co .» Warsaw, Ind. 


an Plastics Co., ba E, Wisconsin 
Ave., Oconomowoc, W 
*Fiberglas Molding Div., Apex Elec- 
trical Mfg. Co., 7424 Bessemer Ave., 
Cleveland 27, Ohio 
*Fiberite Corp., 516 W. Fourth St., Wi- 
nona, Minn. 
Fiberoid Doll Products Seog 605 E. 
132nd St., New York 54 Y. 
— Specialty Mfg. Co., , Sqa., 


Fibvomold, Inc., 
Medford, Mass. 
Filmwood Corp., 33 N. 23rd St., Cam- 


den, N. J. 

Filo Color & Contes G= ., 202 E. 44th 
St., New York 17 

*Finish eee x ~ Bais 3355 
Cherry St., Erie, Pa. 

*Fiore, William M. Inc., 135 Liberty 
St., New York 6, » a 

*F aroun ldasteial Products, Akron, 
Ohio 

*Firestone Plastics Co., P. O. Box 690, 
Pottstown, Pa. 

First Machinery a 157 Hudson St., 
New York 13, : ? 

Firth Sterling ho & Carbide Corp., 
Demmler Rd., McKeesport, Pa. 

Fischer, Andrew J., Assoc., 4554 Broad- 
way, Chicago 40, IIl. 

Fischer & Porter Co., 30 Warminster Rd., 
Hatboro, Pa. 

*Fishman Plastics Co., Inc., 442 W. Gar- 
field Blvd., Chicago 9, ll, 

Fitchburg Paper Co., ~ Decotone Products 
Div., Fitchburg, M 

*Fjellman & Winther Co., 105 Republic 
Ave., or P. O. Box 1205, Joliet, Il. 

Flambeos Pla .~? Co., 501 Seventh St., 

ara 

Fleetwood Plates Corp., 508 Stewart 
Ave., Atlanta 

Flek Corp., 2252 : 37th St., Los Angeles, 
58, Ca if. 

Flexaust ~~. The., 100 Park Ave., New 
York 17, } 

Flexfirm ‘234 2300 N. Chico Ave., 
El Monte, Calif. 

*Flexible Products Co., 312 Dobbs St., 
Marietta, Ga. 
Flexifoam Products Mfg. Co., Inc., 
545 Fifth Ave., New York 17, N. Y. 
Flexon Products Corp., 249 W. 34th St., 
New York, N. Y. 

*Flightex Fabrics a. 93 Worth St., 
New York 13, N 

Flintkote Co., ‘the, 30 Rockefeller Plaza, 
New York 20, N. Y. 

F — Gordon, 97 Argonne St., Bridge- 


rt 4, Conn 
F vod Machinery & Che & Chemical Corp., Buf- 


—— Inc., Div., 
Station B Buffalo 7, yf 
Food Machi Cheaical Corp., 
Westvaco Chemical Div., <4 Lexing- 
ton Ave., New York 17, N.Y 
ey Mineral Co., 18 W. Cheiten Ave., 


Forbes Pratieets Corp., 625 S. Goodman, 
Rochester 20, N. Y. 
Foredom Electric Co., 27 Park Pl., New 


York 7, 

Foremost Machine Builders, 82-31 5lst 
St., Elmhurst, N. Y. 

Forest Fiber Products Co., Box 68, For- 
est Grove, . 

*Formica Co., The, 4614 Spring Grove 
Ave., Cincinnati 32, Ohio 

rer Plastics, Inc., Box 103, Blue Is- 

Fortney Mf. Co., Inc., 247 aT ersey 

Railroad yy Newark 5, N. he 


125 Riverside Ave., 





*Foster Grant Co., » Petrochemical 
Div., 289 Main, N., “a Mass, 

Foster- Wheeler Corp., 165 Broacway, 
New York 6, N. Y. 

Foster-Whitney, Inc., 1175 E. 156th St. 
New York 59, N. y. . 

Fostoria Pressed Steel Corp., N. Main 
St., Fostoria, Ohio 

Foxboro Co., The, Foxboro, Mass. 

France Campbell & Darling, Inc., Kenil- 
worth, N. J. 

Francis industries, 105 S. 33rd St., New 
ark, Ohio 

Frank Paper Products Corp., 294) Ff. 
Warren St., Detroit 7, Mich, 

Franklin Fibre-Lamitex’ —-. 4ll E. 
Front St., Wilmington 99, Del. 

Franklin Jeffrey Corp., 2004 McD. mnald 
Ave., B’klyn 23, N. Y. 

Franklin waa Inc., 315 Grant St. 
Franklin, 

Franklin- tl Inc., 640 Franklin Ave, 
Hartford 14, Conn. 

Fray Machine Tool Co., 515 W. Windsor 
Rd., Glendale 4, Calif. 

French Oil Mill "Machinery Co., 1035 
Greene St., Piqua, Ohio 

Fribar Novelties, 5215 New Utrecht 
Ave., B’klyn 19, N. Y. 

Fritzsche * a Inc., 76 Ninth Ave., New 
York 11, N. Y. 

Froehling & "Robertson, Inc., 814 W. 
Cary, Richmond, Va. 

Fry Plastics Co., 7826 S. Vermont, Los 
Angeles 44, Calif 

Fuchs, Ernest Co., 76- * pes Lane 
South, Woodhaven 21, 

rey, & 5 F., 3754 Tangtey | ind: Houston 

ex. 

Fuller, H. B. Co., 181 W. Kellogg Blvd., 
St. Paul 2, Minn. 

Fullerton Mfg. Co., 343 E. Santa Fe, 
Fullerton, Calif. 

Fulton Bag & Cotton Mills, P. O. Box 
1726, Atlanta, Ga. 

Furane Plastics 'Inc., 4516 Brazil St., Los 
Angeles 39, Calif. 


G 


G. M. C. Process Lop. 46 Great Jones 
St., New York 12, N. Y. 

G. & T. Mfg. Co., Inc., 326 South St., 
New Britain, Conn. 

Gabriel Mfg. Co., Meole & Fairmount 
Ave., Haverstraw, N 

Gair, Robert - Inc., * 155 E, 44th St., 
New York Y. 

Galbas, Ferd. x, 52 W. 27th St., New 
York 1, N. Y. 

*Gane Bros. & Lane Inc., 1335 W. Lake 


St., Chicago 29, Ill. 
10 Midland Ave., 


*Garfield Mfg. Co., 
Garfield, N. J. 

Garlock Packing Co., 402 Main St., 
Palmyra, N. Y. 

Garrison Co., The, 1 Columbus Ave., 
Kenilworth, N 

Garwood Plosties: Inc., 141 South Ave., 

G — I 249-49th S 

nterprises, nc., m 

‘Bklyn 


Gates Engineering Co., P. O. Box 1711, 


Wilmington, Del. 
Gay-Lee al W. 14 Mile Rd., Claw- 
son, Mich. 


Gaylord Container Corp., 111 North 4th 
St., St. Louis 2, Mo. 

Gaylord Plastics, 2121 S. Sepulveda 
Blvd., Los Angeles 25, Calif. 

*Geissel Mfg. Co., Inc., 109 Long Ave., 
my N. J. 

Gem Plastics Co., 6014 Washington 
Blyd., Culver City, Calif. 

Gemloid Co 7-01 Queens Blvd., 
Elmhurst 7 73, N. Y 

*General American Transportation Corp., 
135 S. LaSalle St., Chicago 90, Ill. 


xeneral A 
parker-K 
wrk 14, 
General Ar 
cial Dev 

st., New 
General Ce 
Paterson, 
Ge reral Ce 


i. J. 
General D 
mento B 
*Ceneral 
St., New 
*General | 
cals Div 
14, N. Y 
General I 
namics 
N. Y. 
General E 
Schenec 
General E 
Plastics 
General F 
Louis 3, 
Comes 
pole, 
General ( 
Baltimo 
*General 
Olive, I 
General ] 
Main Si 
General | 
40261-1 
General 














*(.eneral American Transportation Corp., 
rker- “" Div., 200 Varick St., New 
rk 14, N. Y. 

General Aniline & Film Corp., Commer- 


1] Development Ne 435 Hudson 
New York 14, 

General Coated Reet Inc., 9 Erie St., 
terson, N. 


General Color Co. ., 24 Ave. B, Newark 5, 


G on Die Mold Co., 548 N. Sacra- 
nto Blvd., Chicago 12, IIL. 

General Dyestuff Corp., 435 Hudson 
New York, N. Y. 

eneral Dyestuff Corp., Antara Chemi- 

cals Div., 435 Hudson St., New York 
1, N. Y. 

General Dynamics Corp., Electro Dy- 

ni umies Div., 445 Park Ave., New York, 
N 

ou Electric Co. ., Apparatus Dept., 
Schenectady, N. 

General Electric Co., Plastics Dept., | 


* 


Plastics Ave., Pittsfield, Mass. 

General Fibre Co., 1723 Locust St., St. 
Louis 3, Mo. 

General Fibre Co., Inc., South St., Wal- 
pole, Mass. 


General Glaze so ., 1602 Union Ave., 
Baltimore 11, 

*General eae Co., The, Taylor & 
Olive, Elyria, Ohio 

General Latex & Chemical Corp., 666 
Main St., Cambridge 39, Mass. 

General Machine & Tool Works, Inc., 
{0261-13 Mile Rd., Walled Lake, Mich. 

*General Machine 4." of N. J., 398 Mar- 
ket St., Newark 5, N. J. 

G —s Mills, Inc., ‘Chemical Div., Kan- 
kakee, IIl. 

General Mills Research Labs., 2010 E. 
Hennepin Ave., Minneapolis 13, Minn. 

G ne Mold as Corp., 68 Marshall 

Newark 2, 


Genera Molded at Inc., 1365 Lee 
Des Plaines, Ill. 
Pm Molds & Plastics Corp., 1435-37 


Western Ave., Pittsburgh 33, Pa. 

*General Plastics Corp., 1400 N. Wash- 
ington, Marion, Ind. 

General Plastics Corp., 2027 Granville 
Ave., Los Angeles, Calif. 

General Plastics Corp., 165 Third Ave., 
Paterson 4, N. J. 

General Plastics Mfg. Co., 3423 S. Union 
Ave., Tacoma 9, Wash. 

General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass. 

*General Tire & Rubber Co., The, 1708 
Englewood Ave., Akron 9, Ohio 

*General Tire & Rubber Co., Bolta Pdts. 
Div., Lawrence, Mass. 

*General Tire & Rubber Co., Mechanical 
Goods Div., Wabash, , 

*General Tire & Rubber Co., The, Indus- 
ey Products Div., Garfield, Wabash, 
nc 

Genesee Laboratory, Inc., 16 Garden St., 
Auburn, N. Y 

G ras p aa .» 288 Third St., Tren- 
on 

George, P. D. Co., 5200 N. 2nd St., 
Louis 7, Mo. 

Georgia Kaolin Co., 433 N. Broad St., 
Elizabeth, N. J. 

Georgia-Pacific Plywood & Lumber Co., 
1302 Southern Finance Bldg., Augusta, 


Ga 

Ger-Ell Mfg. Co., 2446 Indiana Ave., 
Chicago 16, Til. 

G “o, Ma Plastic Co., 723 Spruce, St. Louis 


Gerin Mfg. oe Inc., 683 N. Fifth St., 
Newark, N. J. 

*Gering Products Inc., N. 7th St., & 
Monroe Ave., Kenilworth, N. J. 

Gerotor May Corp., Maryland Ave., & 
Oliver St., Baltimore, Md. 





& Indicates Advertiser. 


Gershen-Newark, 94 Clinton Ave., New- 


ark 5, a 

Gessner Mfg. Co., 1100 Adams Ave., 
Phila 24, Pa. 
Gibbs Mfg., 725 Channing Way, Berkeley, 
10, Ca lif. 

Gibson Associates, Inc., Berkeley Heights, 


Giddings & Lewis Machine Tool Co., 142 
Doty St., Fond du Lac, Wis. 

*Gilbert Plastics, Inc., 1415 Chestnut 
Ave., Hillside, N. J. 

Gill, M. C. Corp., 845 Truck Way, 
Montebello, Calif. 

*Gilman Bros. Co., The, Gilman, Conn. 

Gilman, Marty Inc.. Gilman, Conn. 

Girdler Co., The Thermex Div. .» 224 E. 
Broadway, Louisville, Ky. 

Gits Molding Corp., 4600 W. Huron St., 
Chicago 44, IIl. 

Gladwin Plastics, Inc., 275 Houston, At- 
lanta NE, Ga. 

Glasfloss Div., Tilo Roofing Co., New 
South Rd., Hicksville, N. Y. 

Glass Fibers, Inc., 1810 Madison Ave., 
Toledo 2, Ohio 

Glass, Harry H., & Bro., 10 Van Cort- 
landt Ave., East, New York 68, N. Y. 

*Glass Yarns & Deeside Fabrics, 121 
Kingsway, London, W.C. 2, England 

Glassoloid Corp. of em. 32 Welling- 
ton Ave., Clifton, N. J. 

*Glastic Corp., The, ‘1823 E. 40th St., 
Cleveland 3, Ohio 

Glastrusion Inc., 1335 Santiago Ave., 
Santa Ana, Calif. 

Glengarry Equipment Corp., Bay Shore, 


*Glenn Electric Heater Co., 239 Canal 
St., New York 13, N. Y. 

*Glidden Co., The, 11001 Madison Ave., 
Cleveland 2, Ohio 

Glove Imperial Corp., 2025 Kishwaukee 
St., Rockford, Ill. 

Globe Molded Plastics Co., N. 6th & 
Washington Ave., Byesville, Ohio 

Glyco eu Co. ., Inc., 26 Court St., 
B’klyn 1, N. 

Geld Medal Go, 125 Cedar St., New 
York 6, N. Y 

Golden Bear Mfg. Co., 4710 E. Wash- 
ington Blvd., Los Angeles 22, Calif. 

Goldman, Neal sone Inc., 8 E. 
48th St., New York 17, N 

*Gomar Mfg. Co., Inc., 79 Paris St., 
Newark, N. J. 

Goodall-Sanford, Inc., Off Ash St., Read- 
ing, Mass. 

Goodman, ss Mfg. Co., 131-145 W. 
63rd St., Chicago 21, Ill 

*Goodrich, B. F. Co., American Anode 
Div., 60 Cherry St., Akron 8, Ohio 

*Goodrich, B. F. Co., Plastics Div., 
Westview, Marietta, Ohio 

*Goodrich, B. F. Chemical Co., 324 Rose 
Bldg., Cleveland 15, Ohio 

Goodyear Aircraft Corp., 1210 Massillon 
Rd., Akron 15, Ohio 

Goodyear Rubber Sundries, Inc., 75 Dag- 
gett St., New Haven, Conn. 

*Goodyear Tire & Rubber Co., Inc., The, 
1144 E. Market St., Akron 16, Ohio 

*Goodyear Tire & Rubber Co., Inc., 
Films & Flooring Div., 1144 E. Mar- 
ket St., Akron 16, Ohio 

Gordon Chemical Co., A & Lombard 
Sts., Wilmington 99, Del. 

Gordon-Lacey Chemical Products Co., 
Inc., 57-02 48th St., Maspeth 78, N. Y. 

Gore, Fred M., 2902 Routh, Dallas, Texas 

*Goren, H. L. Co., 2857 N. Halsted St., 
Chicago 14, Til. 

*Gorton, George, Machine Co., 1100 W. 
13th St., Racine, Wis. 

Gotham Plastics Corp., 220 E. 134th St., 
Bronx 51, N. Y. 

Gougler, C. L. Machine Co., 705-69 Lake 
St., Kent, Ohio 

*Grace Chemical Co., Hanover Sq., New 
York 5, N 


Graf, John C. Co., 1609 Willington, 
Phila. 1, Pa. 

Grant Chemical Co., 319 Olive St., Santa 
Barbara, Calif. 

Grant Plastics Inc., 308 School St., 
Townsend, Mass. 

Grant & Roth Plastics, -—“ eam N. W. 
Johnson, Portland 1 

Graphic Decorators, = O72 Johnston 
Ave., Jersey City 4, N. J. 

Graton & Knight Co., 356 Franklin St., 
Worcester 4, Mass. 

Gravure Cylinder Corp. ., 1422 Grand St., 
Hoboken, N 

Great American Plastics Co., 55 North 
St., Fitchburg, Mass. 

Great Lakes Plastic _ 

Buffalo 12, N. 

Greckt, R. W. & Co., Ine, » Rockefeller 
Plaza, New York 30, 

*Green Instrument i \ 507 
Ave., Cambridge 39, Mass. 
Greene Plastics orp., Box 511, Wake- 

I. 


851 Sycamore 


Putnam 


ned, . 

Greene, Ray & Co., Byrne Rd. & South 

Toledo 9, Ohio 

ania Arbor Press Co., 41 Crown St., 
Nashua, N. H. 

Greer Hydraulics, Inc., 454 18th St., 
B’klyn 15, N. 

Gre; Z Molded Plastics, 9227 Clinton Rd., 

Cleveland, Ohio 

east Corp., 
bridge 39, Mass. 

Greif Bros. Cooperage Corp., The, 175 E. 
Hoffman Ave., Lindenhurst, N. Y. 

Gries Reproducer Com. 28 Second St., 
New Rochelle, N. 

Griffin, Campbell, itayes, Walsh, 50 E. 
2ist St., New York 1 F 

Griffin Chemical Co., 1000. 16th St., San 
Francisco 7, Calif. 

Grigoleit Co., The, 740 E. North St., 
Decatur, Ill. 

Grover, Frederic S. Associates, 154 E. 
Ave., Rochester 4, N. Y. 

Gruen, Robert Associates, 509 Madison 
Ave., New York 22, N. Y. 

oF Oil Corp., Gulf Bidg., Pittsburgh, 


14 Davis St., Cam- 


Gull Products, a. , Dosw River, Conn. 
Cee. W. M. Mfg. Co., 37 Walnut 
Newton Lower Falls 62, Mass. 
Pos ty W. & L. E., 514 Fulton St., Troy, 
N. Y. 


H 


H. G. H. Products Co., Inc., 100 Roberts 
St., Shelton, Conn. 

H S oO Engineering, =. y 3747 N. Booth 

, Milwaukee 12, 

aH ‘é R Industries, Rocce. Pa, 

Haas Corp., Mendon, Mich. 

Haas Laminator Corp., 108 E. 3lst St., 
New York 16, N. Y. 

Hafleigh & Co., Buchanan, Va. 

Hafner Associates, Inc., Empire State 
Bldg., New York, N. Y. 

Haines Export & ~ 5" Corp., 39 W. 
32nd St., New York 1, 

_ — Py Inc., tio Terrace Blvd., 


N 

Hale & ’Kullgren, Inc., 613 Tallmadge 
Ave., Akron, Ohio 

*Hale & Kullgren, Inc., Aetna-Standard 
Engraving Co. Div., 613 E. Tallmadge 
Ave., Akron, Ohio 

Halkey-Roberts Corp., 37 Spring Valley 
Ave., Paramus, N. J. 

Hall, Frances Cushing, 50 Glenbrook 
Rd., Noroton Heights, Conn. 

Hall Mfg. Co., 175 Linden St., Hacken- 
sack, N. J. 

Halogen Insulator & Seal Co _ 
Franklin Ave., Franklin Park. Il Til. 

ee, Inc., 40 Poplar St., Scranton 9, 
a. 
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Hamilton Tool Co., fhe, 917 Hanover 
St., Hamilton, Ohio 

Hammond Machinery Builders, Inc., 
1600 Douglas Ave., Kalamazoo, Mich. 

Hank Sign & Display Co., 247 Columbia 
St., Adams, Mass. 

Hanna Engineering Works, 1765 N. Els- 
ton Ave., Chicago 22, IIl. 

Hannifin Corp., 1154D S. Kilbourn Ave., 
Chicago 24, IIl. 

— Winkle-Munning, Church 
Matawan, N. J. 
Hanson Whites) Co., Div., Whitney 
Chain Co., 175 Bartholomew St., Hart- 

ford 2, Conn. 

Hapman-Dutton Co., 630 Gibson St., 
Kalamazoo, Mich. 

Har-Conn Chrome Co., 603 New Park 
Ave., West Hartford 10, Conn. 

Har-E-Dan Engravers, 3089 Fulton St., 
B’klyn 8, N. Y. 

Harbud Associates, 8075 Fulton St., 
B’klyn 8 Y. 

Harco Le Inc., 20 Curtice S:%., 
Rochester 5, N. Y. 

*Hardesty Chemical Div., W. C. Har- 
desty Co., Inc., 25 Main St., Belleville 
9, N. 

Hardy Plastics & Chemical Corp., 1 
Junius St., B’klyn 7, N. Y. 

Harkin Affiliates ie, 331 Madison Ave., 
New York 1 , 4 

Harmon, Ira oe. a. 331 Madison Ave., 
New York 17, N. Y. 

*Harrington & King Perforating Co., 
The, 5655 Fillmore St., Chicago 44, Ill. 

Harrison & Co., Inc., 487 Groveland St., 
Haverhill, Mass. 

*Harshaw Chemical Co., The, 1945 E. 
97th St., Cleveland 6, Ohio 

Harson Products Co., 307 Mott St., New 
York 12, N. Y. 

— & Me, Inc., 267 Fifth Ave., New 


ork, 
Hartlocd Steel Ball Co., The, Drawer O, 
Station A, Hartford 6, Conn. 
*Hartig Engine & Machine Co., 448 Hill- 
side, Hillside, N. J. 
Hartland Plastics, Inc., 112 W. Capitol 
Dr., Hartland, Wis. 
Hartshorn, or. Co., 8 E. Utica St., 
Oswego, N. Y 
—— Guy P. & Son Corp., 40 Spruce 
Leominster, Mass. 
master Machine Co., Inc., 19200 S. 
Western Ave., Torrance, Calif. 
*Harwick Standard Chemical Co., 60 S. 
Seiberling St., Akron 5, Ohio 
Harwid Co., 229 Binney St., Cambridge 
42, Mass. 
a Plastics, Inc., 517 S. Townsend 
, Syracuse 3, ¥. 
Hackelite Mfg. Corp., be Ann St., N. 
W., Grand Rapids 2, Mich. 
aot W. Harrison 


Haskins, R. G. 
St., Chicago 34, Ill. 

Hassall, John Inc., Westbury 

Hastings & & Se. Inc., 2314 * Market St., 
Phila 

Hatco Cheical Co., King George Rd., 
Fords, N. 

Hauser ucts Inc., 4034 N. Kolmar 
Ave., Chicago 4l, th 

» 303 Congress St., 


— 7 A eng Co., 333 North 6th 
St. Charles, Ill. 

ao Research Co. 668 Massachusetts 
Ave., oe = , Mass. 

Haynes, Laboratories, Inc., 
Chavdiioe Ps ‘Springfield 4, Mass. 

Hedin Ltd., Commerce Estate, London 
E. 18, England 

Hedwin Corp., 1525 W. 41st St., Balti- 


more ‘“: Md. 

Heinrich, H. H. Re, 111 Eighth Ave., 
New York ll, N. Y. 

Heli-Coil Corp., Shelter Rock Lane, Dan 
bury, Conn. 

—$ Tadicates Advertiser. 
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Helmuth Tool & Die Co., 5 Sherman St., 


Linden, N. J. 
Hendrick Mfg. Corp., Selman St., Mar- 
blehead, Mass. 
Henriques, - B. Inc., 521 5th Ave., New 
York 17, Y. 
*Herbert ‘2 Inc., 74-30 Jamaica 
Ave., Woodhaven 21, N. Y. 
*Herblin Corp., Port Washington, Long 
Island, N. Y. 
Hercules Powder Co., Inc., 9th & Mar- 
ket Sts., Wilmington 99, Del. 
Heresite & Chemical Co., 822 S. 14th 
St., Manitowoc, Wis. 
* Hermes Engravers, .4 13-19 Univer- 
sity Pl., New York 3, N. Y. 
Hero Mfg. Co., Inc., " Cambridge St., 
Middleboro, Mass. 
Hess Goldsmith & Co., ie 1400 Broad- 
way, New York 18, N. Y. 
Hewitt, C. B. & Bros., Tne ., 23-25 Greene 
St., New York 13, 
*Hexcel Products Co., Noss: 61st St., Oak- 
land 8, Calif. 
*Heyden Chemical -% 842 Madison 
Ave., New York 17, Y. 
Heythum, A. & C., De Witt: N. Y. 
Hibbert-Patton Inc., 15 Meadow %. S. 
Norwalk, Conn. 
High Vacuum Equipment Corp., 349 
Lincoln St., Hingham, Mass. 
Hill, Rowland L., 3315 Fountain Park 
Blvd., Knoxville 17, Tenn. 
Hinde & Dauch Paper Co., 407 Decatur 
St., Sandusky, Ohio 
Hisey-Wolf Machine Co., The, Madison 
& Edwards Rd., Cincinnati 8, Ohio 
Hobbs Mfg. Co., 26 Salisbury St., Wor- 
cester 5, Mass. 
Hoffman, Arnold & Co., Inc., 370 North, 
Teterboro, N. J. 
—2 Industries, Inc., 345 E. Main 
, Spring Arbor, Mich. 
Holes, Floyd A. Co., The, 100 Northfield 
Rd., Bedford, Ohio 
Holiday Plastics Inc., 410 E. 27th Ter- 
race, Kansas City, Mo. 
Holland, M. Co., 4237 S. Indiana Ave., 
Chicago 15, ll. 
Holliday, W. J. & Co., Inc., 545 W. Mc- 
Carty St., Indianapolis 7 7, Ind. 
Hollywood Plastic Arts, 515 E. 9th St., 
Los Angeles 15, Calif. 
Holman Mfg. Co., _ Lower John St., 
Hoosick Falls, N 
Holstein, Lee Sain Molding Inc., 53 
Orchard St., Clifton, N. J. 
Homalite Corp., The, 11-13 Brookside 
Dr., Wilmington, Del. 
*Hommel, O. Co., The, 209 Fourth Ave.., 
Pittsburgh 22, Pa. 
Honan-Crane Corp., Sub. Houdaille- 
Hershey “op Lebanon, Ind. 
*Honolulu Corp., Industrial Re- 
search Labs. Div., 961 E. Slauson Ave., 
Los Angeles 11, Calif. 
*Hooker Electrochemical Co., Oe eel 
seventh St., Nia om Falls, N. 
*Hoosier Cardina Corp., 601 Ww. Eichel 
Ave., Evansville 7, In 
*Hopp Plastics, 460 W. 34th St., New 
York 1, _ Y. 
Houghton, E. F. . Co., 303 W. Lehigh 
Ave., Phila. 33, Pa. 
Inc., 322 Bush 


Houghton Laboratories, 
St., Olean, N. Y. 
House Of Plastics, 8648 Linwood, De- 


Ave., New York N. Y. 
Hubbard Rei Plastic Corp., 4533 
W. Harrison, Chicago 24, Ill. 
> 1440 County Rd., 
—. Tool Tool & Mig. 279 Ninth St., Ben- 
oe, eee sean sae 
Hungerford Plastics a 114 Beach 
St., Rockaway, N. J. 





= Plastics eo 178 S. Van Brunt 
Englewood, N 
sHitctbut Paper Co., South Lee, Mass. 
Hy-Pro Tool Co., Mt. Pleasant St., New 
Bedford, Mass. 
Hy-Sil Mfg. Co., Revere 51, Mass 
— A. L. Co., Main St., Grenloch, 


kHydeaulie Press Mfg. Co., The, Marion 
Rd., Mt. Gilead, Ohio 
Hydraulic Sal-Press Inc., 386-90 Warren 
, Bklyn , 
Hyd = isl E. Ist Ave., Roselle. 


Hydre Molding Co., 100 Sharron Ave. 
Plattsburg, N. 

* Hydro-Chemie Ltd., Dreikoenigstrasse. 
Zurich, Switz. 

Hydropack, 5717 S. Hoover St., Los An- 
geles 37, Calif. 


I 


a ae ., 415 Liberty Ave., B’klyn 7 


Ideal , Fee Inc., Sycamore, Ill. 

*Ideal Plastics Corp.. 184-10 Jamaica 
Ave., Hollis 23, N. Y. 

Ideal Tool & Plastic Mfg. Co., 724 Sec- 
ond Ave., San Diego 1, Calif. 

Identification Service Corp. 144 W. 46th 

New York 36, 

Minsis Testing Fe bel Inc., 420 
N. La Salle St., Chicago 10, Ill. 

Illinois Tool Works, Shakeproof Div. 
2501 N. Keeler Ave., Chicago 39, II] 

Imco Container Corp., 75th & Cleveland 
Sts., Kansas City, Mo. 

*Imperial Chemical Industries Ltd., 
Plastics Div., Black Fan Rd., Welwyn 
Garden City, Hertfordshire, England 

Imperial Industries, Inc., 4436 Walker 
Ave., Wayne, Mich. 

*Imperial Molded Products Corp., 2927 
W. Harrison St., Chicago 12, Ill. 

Imperial Paper & Color Corp., Glens 
Falls, N. Y. 

*Improved Paper Machinery Corp., Plas- 
tic Molding Machinery Div., 150 
Burke St., Nashua, N. H. 

*Improved Machinery Inc., Burke St., 
Nashua, N. H. 

Index Machinery Corp., 4907 Foley Rd 
Cincinnati 38, Ohio 

Indoil Chemical Co., 910 S. Michigan 
Ave., Chicago 80, IIl. 

Industrial Abrasives, Inc., Industrial 
Plastics Co. Div., 1829 S. 55th Ave., 
Cicero, Ill. 

Industrial Devices, Inc., Edgewater 19, 


N. J. 

Industrial Engineering Service, Wash- 
ington St., S. Easton, Mass. 

Industrial Hard Chromium Co., 7 Rome 
St., Newark 5, N. J. 

*Industrial Heater “> Inc., 245 Canal 
St., New York 13, N. Y. 

*Industrial Mfg. Aes 81 E. Georgia, 
Indianapolis 4, Ind. 

Industrial Molded Products Co., by 
5201 N. Avondale Ave., By ‘30, 


Ill. 
Industrial Nucleonics com .» 1205 Chesa- 


x e, Columbus, 

lustrial Organics yell 59-31 54th 
St., M h, N. Y. 

*Industria Ovens, Inc., 13825 Triskett 
Rd., Cleveland 11, Ohio 

Industrial Plastic Co., Tingley Lane, 
P. O. Box ay Plainfield, N J. 

Industrial Textile Co., 72 Wool- 


N. J. 
oe Endi- 
cott St Norwood, M: 
S 44; vi y Co. _ 
son St. 
Industrial Plastics Co., 1829 S. 55th Ave., 
Chicago 50, Ill. 


{ncustrial 
rasive: 
ero, t 
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N. J. 
Internatic 
merce 
Internati 
N. Tor 
Internati 
W. 35t 
Internati 
Ave., } 
Internati 
St., Cl 
Internati 
St., Ne 
Internati 
Spruce 
Internati 











lr rial Plastics Co. Div., Industrial 
asives, Inc., 1829 S. 55th Ave., 
ro, Ill. 

Inc strial Plastics cue. ., 1526 W. 166th 
Gardena, 

I trial Plastics Sabo. ., 816 W. Beards- 
Elkhart, Ind. 

if trial Process Engineers, Lister Ave., 
vark 5, N. J. 

Industrial Radiant Heat Corp., Glad- 

N. J 


Industrial Rayon oy- 500 Fifth Ave., 
\ York 36, 

*Industrial eas Labs., Div. Hono- 
: Oil Corp., 961 E. Slauson Ave., 
Angeles 11, Calif. 

ndustrial Sales ee 511 Fifth 
New York 17, N. Y. 

ngwersen Mfg. Co., Inc., 1870 S 

\coma, Denver 19, Colo. 

Iniection Molders Supply Co., 3514 Lee 
Cleveland 20, Ohio 

Injection Molding — 113 Fourth 

Ave., New York 3 % 

Innes, O. - Corp., 82 Wi all St., New York 

N 


Innis, Speiden & Co., Inc., 420 Lexington 
Ave., New York 17, N. Y. 

Instron Engineering Corp., 
St., Quincy 71, Mass. 

inter nt Corp., The, 525 N. Noble St., 
{ icago 22. I 

Insulating Fabricators of New England, 
Inc., 69 Grove St., Watertown 72, 
M iss 

Insulating Tube Co., Inc., 26 Cottage 
St., Poughkeepsie, N. Y. 

Insulation Mfg. Co., Inc., 
Ave., B’klyn 16, N. Y. 

Insulation Products Co., 
Pittsburgh 8, Pa. 

Inta-Roto Machine Co., Inc., RFD 6, 
Byrd Airport, Richmond 23, Va. 

sinterchemical Corp., 67 W. 44th St., 
New York 36, N. Y. 

*Inte _ 5m Corp., Coated aio 
Div., 67 44th St., New York, N 

*Interche die Corp., Finishes Div., 224 
McWharter Ave., Newark, 

*inteschomioal Corp., Printing Ink Div. 

7 W. 44th St., New York, 

Minteod themical Corp., R-B-H aliens 
Div., 2 Hamilton St., Bound Brook, 
N. J 

International Engraving Corp., 
merce Rd., Cedar Grove, N. J. 

International Filler C ‘orp., 200 Bridge St., 
N. Tonawanda, N. Y. 

late uations Molded Plastics, age 4387 

35th St., Cleveland 9, O 
meena Plastic Co., Jen Third 
Ave., New York 29, N. 

International Plastics Co., 
St., Chicago, Ill. 

we Printing 3 67 W. 44th 

New York 18, N. 

anata Rubber & Plastics Co., 521 
Spruce St., St. Louis 2, Mo. 

name ational Textile Co. .. 2511 W. 18th 

Chicago 8, Ii. 

Stieeleainl Varnish & Insulator Co., 6 
Argyle Terrace, Irvington 11, N. J. 

Irwin Industries, 440 S. Washington Ave., 


Dunellen, N. J. 
Island Equipment a 4 27-01 Bridge 


Plaza N., L. I. C. 
Ivory Plastics Co. of E. Fort Lee Rd., 


Bogota, N. J. 


2 Hancock 


11 New York 
320 Taylor Way, 


386 Com- 


Y. 
2515 W. 18th 


J 


|. B. Products Co., 1745 N. Ashland Ave., 
Chicago 22, rl. 

Jackson & Church Co., 321 N. Hamilton, 
Saginaw, Mich. 

lacksonville Metal & Plastics Corp., 575 
Dora St., Jacksonville, Fla. 
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Jamestown Finishing Products, Inc., 125 
Blackstone Ave., Jamestown, N. 3 
Jamison Plastic Corp., 1255 Newbridge 

Rd., N. Bellmore, N. Y. 
-* Com, 1040 Grand St., Hoboken, 


Jeavons ~—re Co., 1633 E. 40th St., 
Cleveland Ohio 

Jefferson Chesnical Co., Inc., 260 Madi- 
son Ave., New York i6, N. Y. 

Jema Chemicals Supply Co., 191 South 
St., Newark 5, N. J. 

Jersey Plastic & Die Casting Co., 149 
Shaw Ave., Irvington 11, N. J. 

Jessall Plastics, Inc., Farmington Ave., 
Kensington, Conn. 

Joachim Research Labs., Inc., 120 Lib- 
erty St., New York 6, N. Y. 

Johns oe 22 E. 40th St., New York 

¥. 


aT .n.} Manville, Van Cleef Bros., Inc., 
Div., 7800 Woodlawn Ave., Chicago 


19, ill. 

Johnson Corp., The, 817 Wood St., Three 
Rivers, Mich. 
Johnson, Gerald C., 
York 17, N. Y. 
Johnson Plastic Corp., Box 312, Chagrin 

Falls, Ohio 
Johnson, S. T. Co., Mears Kane Ofeldt, 
Inc., Div., Church Rd., Bridgeport, Pa. 
Johnstone Engineering & Machine Co., 
First Ave. & Gay St., Parkesburg, Pa. 
Jones Co. B. M., Emerson Ave., Glouces- 


ter, Mass. 
Jones, C. Walker Co., 6135 N. Lambert 


St., Phila. 38, Pa. 

Jones-Dabney Co., aw & Ruther- 
ford Sts., Newark 5 N. J. 

Jordan Mfg. Co., 1830 Miner St., Des 
Plaines, Ill. 

Just Plastics Inc., 256 W. 65th St., New 
York 23, N. Y. 


101 Park Ave., New 


K 


K B Epetts Inc., 6 S. 4th Ave., Yakima, 
Wash. 

K-S-H Plastics, Inc., Highway 30, High 
Ridge, Mo. 
K-Plastix, 55 Elmira St., San Francisco 
24, Calif. 


*Kabar Mfg. Corp., 9g White Plains 
Rd., New York 62, N. Y. 

Kage Co., 130 Tlistfted ‘Rd., Manchester, 
Conn. 

keer Inc., 1122 Dumesnil, Louisville, 

y. 

Karlstad Andrew C., 4146 Ventura Can- 
yon Ave., Sherman Oaks, Calif. 

Kay Fries Chemicals, Inc., 180 Madison 
Ave., New York 16, N. y. 

Kay-Art Co., 708 Baker, Lansing, Mich. 

Kaye, Chris Plastics Mfg. Co., 1200 Madi- 
son Ave., Madison, Hi 

Kaye Plastics Corp., P. O. Box 1149, 
New Brunswick, N. J. 

Kaye-Tex Mfg. Corp., 
New York 10, N. Y. 

Kaye-Tex Mfg. Corp., 4407 S. Broad St., 
Yardville, N. J. 

Kaykor Industries, Inc., Div. of Kaye-Tex 
Mfg. Corp., 110 E. 23rd St., New York 
10, N. Y. 

Keepsake Shops, 48th St., Station, Union 


110 E. 23rd St., 


City, 

Keller Pro ucts, Inc., 3099 Vine Court, 
Cleveland 13, Ohio 

Keller Products, Inc., 41 Union, Man- 
chester, N. H. 

Kellogg Div., American Brake Shoe Co., 
97 Humboldt & Coventry, Rochester 


9, N. Y. 

*Kellogg, M. W. — The, P. O. Box 
469, Jersey City 3, N 

Kemtek Corp., 206 Sylvan Ave., Newark 


N, J. 
mks i S. - es 482 S. Main St., 
Cohasset, Mass 


Kennedy, R. J. Co., 977 Golden Gate, 
San Francisco 15, Calif. 
a Corp., 57-02 48th St., Maspeth 
4 


78 

Kent Plastics Corp., 1528 N. Fulton Ave., 
Evansville 10, § 

*Kentucky Color & Chemical Co., 600 
N. 34th St., Louisville 12, Ky. 

*Keolyn Plastics, Inc., 2731 N. Pulaski, 
Chicago 39, Ill. 
Kerel Products Co., 3049 Third Ave., 

New York 51, N. Y. 

Kerr, Alexander H. & Co., Inc., 3440 Wil- 
shire Blvd., Los Angeles 5, Calif. 

Kerr, R. W. Plastic Co., 220 Burlington 
Ave., S., Hastings, Nebr. 

Kerrco Products, P. O. Box 228, Hove- 
lock Station, Lincoln 7, Nebr. 

Kessler Chemical Co., } State Rd. & 
Cottman Ave., Phila. 35, Pa. 

Ketchpel Engineering Co., 1401 Palisade 
Ave., W. Englewood 

Keyes Fibre Co., Upper College Ave., 
Waterville 17, Me. 

Keystone Brass Works, Inc., Applied Plas- 
tics Div., 1102 W. 12th St., Erie, Pa. 
Keystone Plastics, Inc., 2331 Morris Ave., 

Union, N. J. 

Keystone Refining a Inc., 4821-31 
Garden St., Phila. 37, Pa. 

Kidde, Walter & Co., ‘Ine., 396 Main St., 
Belleville 9, N. 

Killion Tool & M g. Co., 
Verona, N. 

Kimball Mfg. Co., 1270 Pennsylvania 
Ave., San Francisco 7, Calif. 

*Kimberly-Clark Corp., Technical Papers 
Div., Neenah, Wis. 

*King Machine Tools Div., American 
Steel Foundries, 1177 Tennessee Ave., 
Cincinnati 29, Ohio 

*Kingman, E. B. Co., 96 Exchange St., 
Leominster, Mass. 

*Kingsley Stamping Machine Co., 1606 

Cahuenga Blvd., Hollywood 28, Calif. 

Kis Blow Mfg. Co., 2838 Spring Grove 
Ave., Cincinnati 25, Ohio 

*Kirk, J. Moiding Co., Inc., 140 
Brook, Clinton, Mass. 

Kirn, G. C. Sign Co., 2737 Washington 
Ave., St. Louis 3, Mo. 

Kleinzway, Inc., Engineering Div., 

Oakley Ave., at 49th St., Chicago 9, ti 

Klingrose Div., American Type Founders 
Sales Corp., Elizabeth, N. J. 

Klise Mfg. Co., 50 Cottage Grove St. 
S. W., Grand Rapids 1, Mich. 

Klisey Engineering Co., 4407 Union Pa- 
cific Ave., Los Angeles 23, Calif. 

*Klug Eng. Service, 21° S. Mansfield 
Ave., Los Angeles, Calif. 

Knoedler, Alphonse & Co., 651 High St., 
Lancaster, Pa. 

Knuth Eng. Co., 2617 N. St. Louis St., 


Chicago, Il. 
Koch, George Sons, Inc., 10 S. 11th St., 
819 W. Main St., Jack- 


56 Depot St., 


Evansville 4, Ind. 
Koch Mfg. Co., 
son, Mo. 
Kogan, Belle, “am 862 Fifth Ave., 
New York 1, N. Y. 
Kohnstamm, H. G Co., Inc., 87 Park PIl., 
New York 7, N. Y. 
Koller mg Plastic Products, Inc., Fen- 
ton, 
‘aan Co., Inc., Chemical Div., Kop- 
pers Bldg., Pittsburgh 19, Pa. 
— Co., Inc., Tar Products Div., 
pers Bldg., Pittsburgh 19, Pa. 
Kone Molding Corp., 1440 Blair Ave., 
St. Louis, Mo. 
Korrect-Way Div., American Fixture & 
—_ Co., 2300 Locust St., St. Louis 3, 


Krafelt Co., 12 Spring St., Lynn, Mass. 

Kraissel Co., Inc., Williams Ave., Hack- 
ensack, N. J. 

Kraloy Plastic Pipe Co., 4720 E. Wash- 
ington Blvd., Los Angeles 22, Calif. 
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*Kramer, H. W. Co., 120-30 Jamaica 
Ave., Richmond Hill’ 18, N. 3 
Kreicker & —— Inc., 221 N. La Salle 


sanicaso, It Il. 
siercidl Chemico-Ph Co., The, 81 E. 
State St., Columbus is Ohio 
*Krieger Color 


& Chemical Co., 
esol 8 Santa Monica Blvd., Halipwood 
Krumbaar Chemicals, Inc., 23-30 Jacobus 
Ave., S. Kearny, N. J. 
Krylon, Inc., 2038 Washington Ave., 
Phila, 46. Pa. 
Kuhlman Plastics Co., Inc., 1605 Norton 
Kansas City, Mo. 
ticker & Jacob Molding & Tool Co., 
1200 Southard St., Trenton 8, N. J. 
Kunst, John 1 The, 41 Murray St., 
New York 7, N 
*Kurz-Kasch Inc., + Broadway, Dayton 
1, Ohio 
*Kusan, Inc., Nashville, Tenn. 
Kux Machine Co., 6725 N. Ridge, Chi- 
cago, Ill. 
a Plastic Corp., 247 W. 67th 
, New York 23, N. Y. 


L 


La Mode Plastic oO ~~ .» 242 W. 38th 
St. ogg York, 
La Rose, W ae : ; Inc., 31 
Ontario, Cohoes, N. Y. 
La Wall & 1 nee 1921 Walnut St., 
Phila. 3, P. 
Labelon Tap Co., Ine., 450 Atlantic 
Ave., Rochester 9, N. Y. 
Lack ae Co., 19 Park Pl., New 
York 7, N. Y. 
Laccinoid Products Ltd., Stafford Ave., 
Gidea Park, Essex, England 
Lake Chemical Co., 3052 W. Carroll, 
Chicago, Ill. 
*Lake Erie Engineering ow 869 
Woodward Ave., Buffalo 17, N -Y. 
Logie Engineering Co., 122 W. 10th 
Baxter Springs, Kansas 
nomial Ss Products Corp., 449 
Neponset, Norwood, Mass. 
ee Inc., 243 Passaic St., New- 
ar 
Laminex Corp., 994 Jefferson St., Fall 
River, Mass. 
Lammert & Mann Co., 1757 W. Walnut, 
Chicago 12, Ill. 
Lamson Corp., Syracuse 1, N Y 
Landers Corp., 837 Buckingham St., 
Toledo, O 
Landers-Segal Color Co., 78 Delavan St., 
—_ $1, N. Y. 
H. & Co., - 250 W. 57th 
St. New York 19, 
*Lanly Co., The 1 , oo Ave., 
Cleveland 15, Ohio 
Lansky Display Corp., 194 Greene St., 
New York 12, N. Y. 
Lapcor Plastics, Inc., 2214 Franklin St., 


Manitowoc, Wis. 

Lapin Products, Inc., 164 Delancy St., 
Newark, 

Larkin & Glassman Aescieon, 27 School 
St., Boston 8, Mass 

*Latrobe Steel Co., 2626 S. Ligonier 


Ave., B’klyn 23, N. Y. 
Lavorazione Materie Plastiche, Nicomede 


Bianchi 72, Torino, Ita 
Process Co, Merrimack 


Lawrence 
St., Lawrence, M 

Lawson, E. P. Co., — 426 W. 33rd St., 
New York 1 » 3 


Le hing Ab s te 40 Swanson St., Glouces- 
Les Mfg. Co., The, 16 Cherry Ave., 
Waterbury 20, Conn. 


*Leaf Plastics, 1? 185 Woodworth 
Ave., Yonkers, N. 
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Leathertone, Inc., 260 Tremont St., Bos- 
ton 16, Mass. 
ical Corp., 14066 S. Gar- 
field Ls Paramount, Calif. 
e Plastics Co., — Massapequa 
Rd., Farmingdale, N 
Lee P Plastics, A & V3 St., Phila. 


34, 

Lee, Waiter Chemical Corp., 567 Third 
Ave., New York 16, N. Y. 

Leeds & Northrup Co., 4970 Stenton 
Ave., Phila. 44, Pa. 

*Lembo Machine Works, 248 E. 17th St., 
Paterson 4, N. 

*Leominster Too Co., Inc., 272 Whit- 
ney St., Leominster, Mass. 

Lermer Plastics, Inc., 502 South Ave., 
Garw 

Les Machines Foucher, 30 Avenue Jean- 
Jaures Arcueil (Seine), France 

Leslie Co., Grant Ave., Lyndhurst, N. J. 

Lester Engineering Co., 2711 Church 
Ave., Cleveland 13, Ohio 

*Lester-Phoenix, Inc., 2621 Church Ave., 
Cleveland 13, Ohio 

Levey, Harold + Laboratories, 8127-33 
Oleander St., New Orleans 18, La. 
Levin, — a 7 E. 47th St., New York 
17 


Lewis, G. B. Co., 426 Montgomery St., 
Watertown, Wis. 

Lewis, J. P. Co., The, Beaver Falls, N. Y. 

*Lewis Welding & Engineering Corp., 
1 Interstate St., Bedford, Ohio 

*Libbey-Owens-Ford Glass Co., Fiber- 
— Div., Nicholas Bldg., Toledo, 


Libby Plastics Inc., P. O. 2487, Gary 5, 


a Cutting Die Co., 39 Great Jones 
New York 12, N. Y. 
sitberts Machine Co., Inc., 275 Fourth 
Ave., Paterson 4, N. + 
Liberty Plastics Co., 50 Grant, Woods- 


town, N. J. 
a | Tool, 275 4th Ave., Paterson, 


* 
—_ Tool & a" Co., 18 S. 20th 
, Irvington 11, N. J. 

Libs ’Plastics Co., 4677 N. 45th St., Mil- 
waukee 16, Wis. 

Life-Lite Laminates, 130 Post St., Rut- 
land, Vt. 

Lima-Hamilton Corp., Niles Tool Works 
Co. , Hamilton, Ohio 

Lincoln Es Enj g Co., 5701 Natural 
Bridge, St. Louis 20, Mo. 

Lincoln Industries, Marion, Va. 

Lincoln Plastics he 580 Fifth Ave., 


New York 36, N 
Lincole Flesties Con Corp., Corwin & Clinton 
*Lind Plastic nes Inc., 6900 N. Cen- 
tral Pk., Lincolnwood, ml. 
Lindenbaum, Benjamin ‘& 7 1952 An- 
thony Ave., New York 57, N. Y. 
Linehan & Co., 2062 Irving Blvd., Dallas 
7, Texas 
a om 13845 Elmira, Detroit 
Linley Bros. Co., 682 State St., Extension, 
pert 3. Conn. 
t Labs., Ine., 


Deve lopmen 
Beach Blvd., State St., Long 
Boat, N. Y. 
Lippincott & Ley gt Inc., 500 Fifth 
Ave., New York 36, N. Y. 
Lithgow, James Co., Inc., 4663 E. Sheila, 
Los — 22, Calif.” 


Little, J. M. & Associates, 1217 Madison 
Ave., Toledo 2 

Litzler, Cc. Ge, In. 11621 Detroit 
Ave., Gieveiand 2, Oo 

*Livingstone Engineering Co. 100 Grove 
St., Coo 5, 

Lockrey Co., Co -_ “N.Y. 

old Co., 299 


Loewinger M " 

Pacific St., B’klyn 2, N. Y. 

*Logan En Engineering Co., 4901 Lawrence 
Ave., Chicago 30, IIl. 





Logo, Inc., 13799 S. Avenue “O.” Chi. 
cago 
Loma Plastics Inc., 3000 W. Paf rd St, 
Ft. Worth, Texas 
ene Oe 1930 E. Main, 
Grand Prairie, T 
Lone Star Plastics Co, Inc., 124 Roberts 
Cut-off Rd., Fort Worth, "Texas 
lame Island Engraving _ 19 W. 2s 
» New Lag —s : 
15 Stone! 
Lane, Carle Pl. N. ¥. hinge 
Long-Bell Lumber Co. Longview, Wash. 
Longbrake Die & Mold, 900 W. Lima St. 
‘ — Ohio Me 
oomis Engineering & g. » 128 
14th St., Newark 7. : 
*Lor-El Co., 252 Paterson Plank Rd. 


Jersey City 7, N 
orp., 36 Clark St., 


Loranger > a 
Warren, P 

Los jose aay Molded Products Co., 11129 
Chandler, N. Hollywood, Calif. 

*Loven Chemical of Calif., 244 Pine St., 
Newhall, Calif. 
*Lucidol Div., Wallace & Tiernan Inc. 
1740 Military Rd., Buffalo 5, N. Y. 
Ludascher, William C., Beverly Rd., Ed- 
dington, Pa. 

Lukens Steel Co., Coatesville, Pa. 

Lumelite Corp., Pawling, N. Y. 

Luminescent Plastics Corp., 166 W. 
Washington St., Chicago, Iil. 

* Luminous Resins Inc., 166 W. Washing- 
ton St., Chicago 2, Til. 

Lumite Div., icopee Mfg. of 
— 40 Worth St., New Tat i: 13, 


Ph at ‘Laminates, Inc., Oakwood Rd. & 
W. 11th St., Huntington Station, N. Y. 

*Lupoline Automatic Polishing Equip. 
ment Corp., 99-111 xo Ave., 
Tuckahoe 7, N. Y. 

Lurie Plastics, Box 643, Petersburg, Va. 

Lus-Trus Extruded Plastics, Inc., 200 
Hill St., Ann Arbor, Mich. 

Lusteroid. Container Co., Inc., 10 W. 
Parker Ave., W. Maplewood, N. J. 
— Cite Industries, _ 249 W. 34th 

, New York 1, 
Lane Corp., 4960 } E. Neh Ave., Colum- 
bus, Ohio 
*Lydon Bros., Inc., 85 Labriskie St., 
Hackensack, ’N. 
Lynbrook Plastics Products Co., 280 
Merrick Rd., Lynbrook, N. Y. 


M 
*M & N - ?. om Press Co., Rt. #3, 
Clifton, N. 
Maas & Walds a a 438 Riverside 
Ave., New 


MacDonald Mig. ond 550 Green, New 
Baltimore, Mich. 

MacMillin aioe: + 1787 
Howard St., rays, om 

—- Factory & cone. Ltd., Net- 


stal, 
Mack, Fog & Son Moulded Products 
Inc., 6227 N. Broadway, Chicago 40, 


Ill. 
*Mack Molding Co., Inc., 120 Main St., 


Wayne, N. J. 

Mager & chicago 2, Inc., 30 N. Michi- 
gan Ave., 

Magic Chemical a Crescent St., 


Brockton 2, Mass. 
Magnetic oy Div. Columbian Car- 
bon Co., 601 Cass St., Trenton 10, N. J. 
Maher Plastics, 50 Millbrook St., Worces- 


ter, Mass. 
Maid Easy Corp., 25 
Elm Ave., Mount Vernon, N. Y. 
Maimin, H. Co., Inc., 575 8th Ave., New 
York 18, N. Y. 


Majestic Creations, Inc., 37-03 Woodside 
Ave., Woodside 77, N. Y. 
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Mzvestic Extruders, me 458 W. 168th 
; New York 32, Y. 
Majestic — Frodasts, Inc., 845 E. 
wey sth St., Bronx 54, N. Y. 
Majestic Molding Co., 805 W. River Rd., 
ria, Ohio 
Makray Mfg. Co., 1419 Diversey St., 
cago 14, Ill. 
Malco Plastics, Inc., 4100 Plastics Pl., 
Baltimore 9, Md. 
Ma nckrodt ‘Chemical Works, 2nd & 
~ Mallinckrodt Sts., St. Louis 7, Mo. 
Ma llory, Pp. & Plastics, Inc., 3670 Mil- 
ikee Ave., Chicago 41, Ill. 
Ma nchester Molding Co., Manchester 
ot, Vt. 
#M: fance Products, Inc., 2401 Schaefer 
Melvindale, Mich. 
Mai nufcturers Supply Co., 185 Church 
_ New Haven, Conn 
tn J. & os 153 halieette St., New 
York 13, N. Y. 
Mapico Color Div., Columbian rs 
Co., 601 Cass St., Trenton 10, 
Maplewood Companies, 177 Gorficla Pl., 
Maplewood, 
Marbek, Inc., 1200 Manhattan Ave., 
B’klyn 22, N. Y. 
a po Corp., The, 37-21 30th St., 
Long Island City 1, 
Marbon Cam 1926 W. Tenth Ave., 
Gary, 
Marco Mfg. ‘Co., 
ron 11, Ohio 
*Marco Products Dep’t., Celanese ot 
| America, 290 Ferry St., Newark 5 


132 E. Crosier St., Ak- 


J. 
Marion Molding Corp., 1733 W. 3rd St., 
Marion, Ind. 
Markem — Co., 150 Congress St., 
Keene, N 
Marland Mold Co., Inc., 261 Newell St., 
Pittsfield, Mass. 
Marman Products Co., Inc., 11214 Expo- 
sition Blvd., Los Angeles 64, Calif. 
Marplex Co., 348 Washington St., El 
Segundo 6, Calif. 

Mart Plastics Co., 283 Congress Ave., 
Waterbury, Conn. 

Martindell Molding Co., N. Olden & 
Sixth St., Trenton 8, N. J. 

*Marvel Engineering, Co., 625 W. Jack- 
son Blvd., Chicago 6, ni 

Maryland Plastics, Inc., 251 E. Central 
Ave., Federalsburg, Md. 

Masland Duraleather Co., The., Amber 
& Willard, Phila. ‘ 34. Pa. 
Mason Plastics Co., 2218 First Ave., Se- 
attle, Wash. 
Masonite Corp., 111 W. Washington St., 
Chicago 2, Ill. 

Massachusetts Plastic Corp., 97 North 
St., Ludlow, Mass. 

Master Molded Products Corp., 8109 N. 
Lawndale Ave., Skokie, IIl. 

Mastercraft Plastics Co. ie Inc., 95-01 
150th St., Jamaica 35, 

*Mastercraft) Research ‘gabe’ 619 W. 
54th St., New York 19, N. Y. 

Mastro Plastics Corp., tg Webster 
Ave., New York 67, N. 

Mg athieson Chemical Com. 60 E. 42nd 

New York 17, N. 

Matihenne James H., 3042 Forbes St., 
Pittsburgh, Pa. 

aan, C. & Co., 50 Quentin Rd., B’klyn 


tMever Refrigerating Engineers, Boon- 
ton Tpke, Lincoln Park, N. J. 

Mayfair Molded Products Corp., 4440 
Elston Ave., Chicago 30, III. 

*Mayflower Electronic Devices, Inc., 
6014 Hudson Blvd., W. New York, N. J. 

Maynard Plastics Co., 181 Spencer Ave., 
Chelsea, Mass. 

Mayon Plastics, ar had Washington Ave., 
Minneapolis 1, 

Maywald, Elmer bs rn & Co., Inc., 189 W. 
Madison St., Chicago 2. Tl. 

~ W& Indicates Advertiser. 


McCarthy Chemical Co., Shell Bldg., 
Houston 2, Texas 

McCord Plastic Products, Box 306, New 
Castle, Ind. 

McCutcheon, George H., 725 N. Western 
Ave., Los Angeles 29, "Calif. 

McDonald Mfg. Co., 544 W. Slst St., 
Los Angeles 11, Calif, 

McDonal Plastics, Inc., 11314 S. Ala- 
meda St., Lynwood, Calif. 

McDonnell Aircraft Corp., P. O. Box 516, 
St. Louis, Mo. 

McInnes Steel Co., 3441 E. Main St., 
Corry, Pa. 

McKay, Nevin H. & Co., River Rd., 
Pennsauken, N., J. 

*McKesson Robbins Chemical Dev., 155 
E. 44th St., New York 17, N. Y. 

McMillan Laboratory, Inc., Brownville 
Ave., Ipswich, Mass. 

Mead "Specialties Co., 4114 N. Knox 
Ave., Chicago 41, IIl. 

Meaker, a W. & Co., 118 W. First 
St., Hinsdale, IIl. 

Mearl Cs The, 1 153 Waverly Pl., New 
York 14, N. Y. 

Mears Kane ‘Ofeldt, Inc., Div. of S. T. 
a Co., Church Rd., Bridgeport, 


el ae 101 Park Ave., New York 


Meisel Bros. Ltd., 2037 W. Division, 
a 22, Ill. 

Melin Tool Co., Inc., 3370 W. 140th St., 
Cleveland il. Ohio 

Mengel Co., Plywood Div., Louisville, Ky. 

Merchants Chemical Co., 55 Day St., 
S. Norwalk, Conn. 

Mercury Plastics, Inc., 2112 Broadway, 
Santa Monica, Calif. 

Meridian Plastics, Inc., 250 Main St., 
Byesville, Ohio 

Merix Chemical Co., 1021 E. 55th St., 
Chicago 15, Ill. 

Merlang Mfg. Corp., 19 W. 34th St., 
New York I, N. Y. 

Mesa Plastics Co., 11751 
Ave., Los Angeles 25, Calif. 

Metal Film Co., Inc., 40 Worth St., New 
York 13, N. Y 

Metal Findings Corp., 150 W. 22nd St., 
New York 11, N. Y. 

Metal Specialty Co., The, Este Ave. & 
B&O RR., Cincinnati 82, Ohio 

*Metal & Thermit Corp., 100 E. 42nd 
St., New York 17, N. Y 

Metallizing Engineerin; go. pies > 14 
30th St., Long Island ity 1,.N 

Ww. * High- 


*Metalmasters, Inc., 
way, Chicago 30, nis 

Metalmold Forming Co., 53 Greene St., 
New York 13, N. Y. 

Metals Disintegrating wo Inc., P. O. 
Box 290, Elizabeth B 

Metalsmiths Div., AT, Npdller Bearing 
Inc., 560 White St., Orange, N. J. 

Metaplast Process Ine., 84-51 56th St., 
Woodside 77, N. Y 

Metasap Chemical Co., 
Harrison, N. J. 

MONT. H. Bros., 220 25th St., B’klyn 

Meyercord Co., 5323 W. Lake St., Chi- 


cago, = 
Meyers, W. - Co., 1017 Fourteenth St., 
Mica lr "The, 4031 Elenda St., Cul- 


ord, 

ver, Calif. 

Mica ’ Insulator Co., P. O. Box 1076, 
Schenectady 1, N. Y. 

*Micarta Div., Westinghouse Electric 
Corp., Trafford, Pa. 

Michigan Chrome & Chemical Co., 8615 
Grinnell, Detroit 18, Mich. 

*Michigan Molded P Plastics, Inc., 7931 
“G” St., Dexter, Mich. 

Michigan "Oven Co., 415 Brainard, De- 
troit 1, Mich. 

*Michigan Plastic Products, Inc., Rob- 
bins Rd., Grand Haven, Mich. 


Mississippi 


Ist & Essex Sts., 


*Mico Instrument ae, oe Trowbridge 
St., Cambridge 38, 

Micro Mold, Inc., 185 Pleasant St., Leom- 
inster, Mass. 

Microcell Limited, 56 Kingsway, Lon- 
don, WC2, England 

Mid-American Plastics, Inc., 2394 Canal 
Rd., Cleveland 13, Ohio 

Mid-States Gummed Paper Co., 2515 S. 
Damen Ave., Chicago, Ill. 
Midland Adhesive & Chemical Corp., 
2600 Goodrich, Ferndale 20, Mich. 
Midland Coatings, Inc., 13 "Main St., 
N. E., Minneapolis 13, Minn. 
*Midland Die & Engraving Co., 1800 W. 
Berenice Ave., Chicago 13, IIl. 
Midland Industrial Finishes Co., 
Water St., Waukegan, Il. 
Midland Plastics, ~} ., 227 N. Water St., 
Milwaukee 2, W 
Midwest eeatemmente Co., 525 W. 76th 
St., Chicago 20, Ill. 
Midwest Mo iding & Mfg. Co., 4630 W. 
Fullerton, Chicago 39, Ill. 
«Midwest Plastic Products Co., 1801 Chi- 
cago Rd., Chica * _ hts, Ill. 
Midwestern Color 134 California 
St. N. E., yell 13, Minn. 
Mildern Mfg. Co., 46 Prospect St., 
Yonkers, N. Y. 
Miller Bros. Co., 4220 Ocean Park Ave., 
Venice, Calif. 
*Miller Fluid Power Co., 2040 N. Haw- 
thorne Ave., Melrose Park, 
Miller, Frank & Sons, 2250 W. 58th St., 
Shicoge 36, IIl. 
Miller, Franklin P. & -_ Inc., 36 
Meadow St., E. Orange, N. J. 
Me he a Co., 57 Wells St., 
e 
*Mills, Ener Div., Continental Can Co., 
2930 N. Ashland. Ave., Chicago 13, il. 
ieee Inc., General Offices, Milwau- 
ee 1 
Milwaukee ‘Industrial — -_ 744 N. 
4th St., Milwaukee 3, 
*Milwaukee Plastics, Inc., 3070 W. Capi- 
tol Dr., Milwaukee 16, Wis 
Mine Safety Appliances Co., 201 N. 
Braddock St., Pittsburgh 8, Pa. 
Minneapolis-Honeywell Regulator Co., 
Industrial Div., Wayne & Roberts Ave., 
Phila, 44, Pa. 
Minneapolis Plastic Molders Inc., 4411 
Hiawatha Ave., Minneapolis 6, Minn. 
Minnesota Mining & Mfg. Co., 900 
Fauquier Ave., St. Paul 6, Minn. 
*Minnesota Plastics Corp., 45 W. Mary- 
land Ave., St. Paul 3, Minn. 

Miracle Adhesives Corp., 214 E. 53rd St., 
New York 22, N. Y. 

Miron Mills, Inc., si “Madison Ave., New 
York 10, N. Y. 

Mirro-Plex i, 160 Fifth Ave., New 
York 10, N. Y. 

Mirror Bright Polish Co., 365 N. Foot- 
hill Blvd., Pasadena, C. 

Mirror Plastics Co., a 193 William 
St., New York 38, N 

Miskella Infra-Red Co., * The, E E. 73rd St. 
& Grand Ave., Cleveland 4, Ohio 

Mitchell Rand Mfg. Corp., 51 Murray 
St., New York 7, N. Y. 

Mitts and Merrill, 1009 S. Water, Sagi- 
naw, Mich. 

Mobile Plastics Div., Carlisle Corp., Mo- 
bile, Ala. 

Models For Industry, 230 W. Huron, 
Chicago 10, Ill. 

Modern Art Printing Co., 34-36 56th St., 
Woodside 77, N. Y. 

Modern Decorating Co., 4914 Hudson 
Blvd., West New York, N. 

*Modern Molders, Inc., North 8th St., 
Kenilworth, N. J. 

Modern Plastic Co., 4641 Pacific Blvd., 
Los Angeles 58, Calif. 

*Modern P'astic Machinery Corp., 15 
Union St., Lodi, N. J. 


Green- 
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Modern Plastics, 2850 N.W. 40th Ave., 
Miami 42, Fla. 
odern Plastics Corp., 489 N. Shore Dr., 
Benton Harbor, Mic 

Modern Plastics Engineering Corp., 
North Ave., Taunton, Mass. 

Modern Plastics Mfg. Co., 1000 W. 7th 
St., St. Paul 2, Minn. 

Modern Tool & Die Co., Inc., 
St., Leominster, Mass. 

* Modigliani Glass Fibers, Inc., 55 W. 
42nd St., New York 36, N. Y. 
Moeller Instrument Co., Inc., 132nd St. 
& 89th Ave., Richmond Hill 18, N. Y. 
Mold-Rite Plastics, Inc., 502 North First 
St., Cambridge, Ohio’ 

Moldcraft Inc., 1505 W. 4lst St., Balti- 
more 11, Md. 

*Molded Fiber Glass Body Co., 4601 
Benefit Ave., Ashtabula, Ohio 

*Molded Fiberglass Co.. 4401 Benefit 
Ave., Ashtabula, Ohio 

Molded —— Tray Co., E. Erie St., 
Linesville, Pa 

Molded Industrial Plastics, Inc., 
12th Ave., Whitestone 57, N. Y. 

Molded Insulation Co., 335 E. Price St., 
Phila. 44, Pa. 

Molded Latex Products, Inc., 27 Ken- 
tucky Ave., Paterson 3, N. J. 

Molded Products Co., 21831 Dequindre, 
Hazel Park, Mich. 

Molded Products Co., Inc., 2820 N. Syl- 
vania, Ft. Worth 11, Texas 

*Molded Products Corp., 4533 W. Harri- 
son St., Chicago, II. 

*Molded Resin Fiber Co., 4401 Benefit 
Ave., Ashtabula, Ohio 

Molders Engineering Service, 160 N. 
Fourth St., Phila. 6, Pa. 

Molding Corp. of America, Inc., 40 
Church St., Pawtucket, R. 1. 

Molex Products Co., 9515 Southview 
Ave., Brookfield, iil 

Monaplastics, Inc., 
Georgetown, Conn. 

nee Machine Tool Co., Sidney, 
Ohio 

Monite Waterproof Glue Co., 1095 Mon- 
ite Bldg., — -apolis 11, Minn. 

Mono-Sol Corp., Gary, Ind. 

Monogram of Calif., 2500 18th St., San 
Francisco 10, C ‘alif. 

—% = Cc ce Corp., 

Newark, 
Monroe Placites Co., Inc., 
Rochester 6, N. } A 

es h Plastic Co., Inc., 904 South 
Alta Vista Ave., Monrovia, Calif. 

*Monsanto Chemical Co., 1700 S. Sec- 
ond St., St. Louis 4, Mo. 

*Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. 

—n Via Turati 18, Milano, 
taly 

Montrose Chemical Co., 120 Lister Ave., 
Newark 5, 

Moore Plastics, 4900 Broadway, P. O. 
Box 6557, San Antonio 9, Texas 

Moore, Samuel & Co., Dekoron Prod- 
ucts Div., Main & Orchard, Mantua, 
Ohio 

*Morart Gravure Corp., Holyoke, Mass. 

Mewaee Plastics, 116- 16th Ave. N., Nash- 

le, Tenn. 


11 Spruce 


150-45 


Branchville  Rd., 


33 Avenue 
100 Bickford 


* Morningstar corr» 156 Sixth St., Cam- 
ae 42, 
Morse Mfg. Go. 727 W. Manly St., E. 
Syracuse, N. 

Morton-Withers _ Chemical Co., 2110 


High Point Rd., Greensboro, N. C. 
*Mosinee Pape Mills Co., Mosinee, Wis. 
Prospect 


*Moslo Machinery Co., "9443 
Ave., Gune 15, Ohio 
Motson, Frank | = Co., 1717 Bethlehem 


ma o> Fossiors, Fe , 
Mouldivg On ot Ameren, 83° Cros 
St., New York 12, N. Y. 4 
3 rm Advertiser. 
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*Mount Hoye Machinery Co., 15 Fifth 
St., Taunton, Mass. 

Mt. Vernon Wood Mills, Inc., 201 
E. Baltimore St., Baltimore 2, Md. 
*Muehlstein, H. & , Inc., 60 E. 42nd 

St., New York N. Y. 
Muller-Munk, Peter Associates, 725 Lib- 
erty Ave., Pittsburgh 22, Pa. 
Multi-Craft, Inc., 6105 N. E. Union Ave., 
Portland 11, Ore. 
Multicolor Gravure Corp., 29 North 
Maple, Florence, Mass. 
#Multiplastics Div. Curd Enterprises, 
3337 Lincoln St., Franklin Park, 


molt lastics, Inc., 415 S, Cherry St., 
Wallingford, Conn. 

Mundane Co., _ 110 Bleecker St., 
New York 12, N. Y. 

Munising Paper Co., 
Chicago 3, Ill. 
Munray Products, Inc., 12400 Crossburn 

Ave., Cleveland 11, Ohio 

Munson Mill Machinery Co., 210 Seward 
Ave., Utica 1, N. 

Munton Mfg. Co. 3400 Belmont Ave., 
Franklin Park, Til. 

Murra Products, Inc., Div. of Poly- 
Cyele Products Co., 12500 Crossburn 
Ave., Cleveland 11, Ohio 

Mutual Plastic Mold Co., 5141 Firestone 
Pl., South Gate, Calif. 

*Mycalex Corp. of America, 125 Clifton 
Blvd., Clifton, N. J 

Myler Plastics Corp., 92 Bishop St., Jer- 
sey City 4, N. J. 


N 


Naken, William, P. O. Box 282, Chicago 


90, Ill. 
Nalle Plastics, Inc., 108 W. 2nd St., 
930 W. Grape St., 


135 S. La Salle St., 


Austin 1, Texas 
Narmco Mfg. Co., 
San Diego, Calif. 
Narmco Resins & Coatings, 600 Victoria 
St., Costa Mesa, Calif. 
Nas-Kay Industries, S. E. Corner 55th & 
Wyalusing, Phila., Pa 
Nash, Ben, 15 Gramercy Park, New York 


Nash Engineering Co., The, S. Norwalk, 


Conn. 

*Nash, J. M. Co., 2360 N. 30th St., Mil- 
waukee 45, Wis. 

National Adhesives Div., National Starch 
Products, Leg 270 Madison Ave., New 
York 16, 

* National Aniline Div., Allied Chem. 
ve ; i 40 Rector St., New York 


National’ Automatic Tool Co., Inc., Rich- 
mond, 

National y Ore Fibers, 1851 E. 
State St., Trenton, N. J. 

National Casein Co., 601 W. 80th, Chi- 
cago 20, Ill. 

National Distillers Products Corp., 
United States Industrial Chemicals 
Co., Div., 120 Broadway, New York 


5, N. Y. 

National Electrical Mfrs. Assoc., 155 E. 
44th St., New York 17, N. Y. 

National Fabricating Co., . % N. Con- 
duit Ave., S. Ozone Park 20, N. Y. 

National Forge & Ordnance Co., Front 
St., Irvine, Pa. 

National Lead Co., 111 Broadway, New 
York 6, N 

a Lock Co., 1902 7th St., Rock- 
or , 

National Petro Chemicals Corp., 120 

tinal Plastic New Bon wk N. Y. 


— ois a, Odenton, 

ent Inc., Fn tigaaae Mc- 
la Ave 

National Plastics industries, 42. Divisa- 


dero St., San Francisco, Calif. 





National Printing Mk Research Institute, 
1440 poe ae oh New York, N 

National Products Co., 6100 Wilsc 1 Ave. 
Kansas City 3, Mo. : 

National Research Corp., 160 C carte 
mont, Newton Highlands 61, 

*National Rubber Machinery Co. 7 W 
Exchange St., Akron 8, Ohio 

National Starch’ Products, Ine. 270 Madi- 
son Ave., New York 16, N. ¥. 

a "Vulcanized Fiber Co., Fiber 

pecialty Mfg. Co. ve 1718 Girard 

Tat Bldg., Phila 2 

* National Veicanined’ Fibre Co., Mary 


land Ave. & Beech St., Wilmington, 
Del. 
Natvar Corp., 211 Randolph Ave., Wood. 


bridge, N. J. 

*Naugatuck Chemical, Div. United 
States Rubber Co., 203 Elm St, 
Naugatuck, Conn. 

Naz-Dar Co., 461 Milwaukee Ave., Chi- 
cago 10, Ill. 

Navarm Chemical oe 5318 Atlantic 
Blvd., Maywood, Calif 

Nebraska Plastics, Inc., Cozad, Nebr. 

Nelco Industries, 53 W. Jackson Blvd. 
Chicago, Ill. 

Neptune Meter Co., 50 W. 50th St., New 
York 20, N. Y. 

Nesbitt Industries, Inc., 1823 Milwaukee 
Ave., Chicago, Ill. 

Nettleton, W. O. & Associates, 54 Water 
St., Guilford, Conn. 

Neville Cone es Neville Island, 
Pittsburgh 25, 

New England Chemical Co., 486 Boyl- 
ston St., Boston, Mass. 

New England Die Inc., 64 Floral St., 
Taunton, Mass. 

*New England Lacquer Co., King Philip 
Rd., Providence 14, R. I. 

New England Spectrochemical Labs., 
County Rd., Ipswich, Mass. 

New England Tool Co., 64 Floral St., 
Taunton, Mass. 

New England Trawler Equipment Co., 
305 Eastern Ave., Chelsea, Mass. 

*New Hermes Engraving Machine Corp., 
13-19 University Pl., New York 3, N. Y. 

New Jersey Electronic Co., 33 Leonard 
Pl., Passaic, N. J. 

New Jersey Pulverizing Co., 450-7th 
Ave., New York, N. Y. 

New Jersey Zinc ik The, 160 Front St., 
New York 38, N 
New Plastic thes ¥.026 N. Sycamore 

Ave., Los Ange es 38, Calif. 

New York Quinine & Chemical Works, 
a, The, 50 Church St., New York 7, 
N. 

New York Wetpruf ae i 609 W. 5lst 
St., New York 19, N. Y. 

Newage International, Ine, 235 E. 42nd 
St., New York 17, N 

*Newark Die Co., 24 : St., Newark 


2,N. Y 

Newark Plastics Printers Co., 27 E. 33rd 
St., Paterson, N. J. 
Newcraft Mfg. Ag 8-01 27 Ave., Long 
Island Ci N. Y. 

Newport aed Inc., 230 Park Ave., 
New York 17, N. Y. 

Niagara Alkali Co., Niagara Falls, N. Y. 

* Niagara Machine & Tool Works, 637- 

Northland Ave., Buflalo 11, N. Y. 

Nichole 1 Products Co., 325 W. Main St., 
Moorestown, N. J. 

Nikolas, G. J. & Co. Inc., 2800 Washing- 

* ton, Bellwood, ll. 

Niles Corp., 2827 Dixie Way North, 
South Bend, Ind. 

a 4 & Pond Se Pratt & 


Blvd., bes 
Hartford.” Conn. 
Niles Tcol Works Co.. Div. Lima-Hamil- 
ton Corp., Hamilton, Ohio 


*Nixon Nitration Works, Nixon, N. }. 
Nomad Co., Box 740, Longmont, Colo. 
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N ; Chemical Co., First & Essex Sts., 
son, N. J. 

Ni ‘Plastic Inc., 3888 No. Fratney St., 

: vaukee, W: 

n Plastics Corp., 101 Richardson 


Ne 
Brooklyn 11, N. Y. 

Norman, Emile, Big Sur, Calif. 

N American Electric Lamp Co., 1014 
r St., = Louis 6, Mo 

No H. W. Co., The, 1701 Parade, 

i Pa. 

Northeastern Plastics Inc., 215 A St., 

ton 10, Mass. 


Northern Industrial Chemical Co., 
ns St., So. Boston 27, Mass. 
Northern Plastics Corp., Second & Mar- 

t Sts., La Crosse, Wis. 
Northwest Plastics, Inc., 65 E. Plato, St. 
11, Minn. 
Northwest Plastic Industries, 416 Mari- 
e Bldg., Seattle 4, Wash. 


Vashon, 


Norton, Arthur Be R.F.D. #1, 
U ish 

Norton Co., 1 New Bond, Worcester 2, 
Mass. 

Norton Co., Behr-Manning Corp. Div., 


3 Sidford St., Troy, N. Y. 
*Norton Laboratories, Inc., 520 Mill St., 
Lockport, N. 
Nosco Plastics, Inc., 
Erie, Pa. 
Nu-Bone Co., Inc., 531 E. 25th St., Erie, 
Nu-Dell Plastics Corp., 2250 N. Pulaski 
Rd., Chicago 39, IIl. 
Nu-Engineering, Inc., 
Ferndale 20, Mich. 
Nu-Way Sash & Screen Mfg. Co., 20455 


1515 Bonner Ave., 


Van Born Rd., Dearborn, Mich. 
Nukem Products Corp., 111 Colgate St., 
Buffalo 20, N. Y. 


Numa Plastics + mag 221 E. 38th St., 
New York, N. 

Numberall owe & Tool Pe 
Park, Staten Island 12, N. 
*Nuodex Pdts. Co., Inc., Elizabeth, N. J 
*Nutmeg Chrome Corp., 111 Vanderbilt 

Ave.. W. Hartford 10, Conn. 
= ‘Corp., 475 5th Ave., New York, 


Hugenot 


dee ‘Custom Molding Corp., 155-45 
Linden Blvd., Jamaica 34, N. Y. 

Nylon Molding. Corp., 141 South Ave., 
Garwood, N. J. 
*Nytef ine vag 3 _Inc., 

Kenilworth, 


1 Columbus Ave., 


O 


Oakite Products, Inc., 19 Rector St., 
New York 6, N. Y. 

Oakley Die & Mfg. Co., Inc., The, 4426 
Brazee St., Cincinnati 9, Ohio 

O'Connell, Daniel C. Assoc., 
Ridge, N. Y. 

Ohio Plastic Co., Inc., Frazeysburg, Ohio 

Ohio Rubber Co., 112 Ben Hur Ave., 
Willoughby, Ohio 

Ohio Seale er & Chemical Corp., P. O. Box 
95, Brookville, Ohio 

a Div., F. M. C., Nitro, 

*Oilgear Co., The, 1560 W. Pierce, Mil- 
waukee 4, Wis 

Olin Film Div., 655 Madison Ave., New 
York 21, N. y. 

Oliver Corp., 142 N. Duke St., York, Pa. 

Oliver Machinery Co., 1025 Clancy St., 
Grand Rapids 2, Mich, 

Olsen, Tinius, Testing Machine Co., 
Easton Rd., Willow Grove, Pa. 

*Olsenmark « Corp. ., 124 White St., New 
York 13, N. Y. 

Olympic Plastics Co., Inc., 215 E. Wash- 
ington Blvd., Los Angeles 15, Calif. 

= Reinforced Plastics Corp., 125 

24th St., Los Angeles 7, Calif. 


oT Indicates Advertiser. 


Pound 


1701 Gaskell Ave., 


Omaha Plastics Co., 1470 S. 16th St., 
Omaha 9, Nebr. 

*Omni Products Corp., 460 Fourth Ave., 
New York 16, N. Y. 

Onsrud Machine Works, Inc., 3910 W. 
Palmer St., Chicago 47, Ill. 

Onyx Oil & Chemical Co., Warren & 
Morris Sts., Jersey City, N. J. 

Oppenheimer ame 578 Exchange St., 
Buffalo 10, 

Optical Film Teenie Co., 2731-37 
N. 6th St., Phila. 33, Pa. 

Orange Products, Inc., 554 Mitchell, 


Orange, N. J. 
Orange Roller Bearing Co., Inc., 560 
White Orange, N. J. 


Orange Roller Bearing Co., Inc., 557 
Main St., Orange, N. J. 

Orchard Industries, Inc., 701 W. State 
St., Hastings, Mich. 

Oris Mfg. Co., Inc., Jackson St., Thomas- 
ton, Conn. 

Orna Plastics Co., 8583 Venice Blvd., 
Los Angeles 34, Calif. 

Oronite Chemical Co., 38 Sansome St., 
San Francisco 4, Calif. 

Osborn, C. J. Co., 132 Nassau St., New 
York 38, N. Y. 

O'Sullivan Rubber Corp., Valley Pike, 
Winchester, Va. 

Ott, J. M. P., Mfg. Co., Inc., 87 Sabin St., 
Pawtucket, R. I. 

*Owens-Corning Fiberglas Corp., 598 
Madison Ave., New York 22, N. Y. 

*Owens-Corning Fiberglas Corp., Tex- 
tile Products Div., 16 E. 56th St., New 
York 22, N. Y. 

*Owens-Illinois Co., Closure & Plastics 
= P. O. Box 1035-1036, Toledo 1, 
Ohio 


P 


P. M. aotestiee, Inc., 280 Fairfield Ave., 
Stamford, Conn. 

Pace, F. D. Co., 69-73 Scribner N. W., 
Grand Rapids 4, Mich. 

Pacific Plasti-Fab Corp., 770 El Camino 
Real, San Carlos, Calif. 

Pacific Plastics Co., 707 Lander St., 
Seattle 4, Wash. 

Pacific Steelfiber Drums, Inc., 1025 
Westminister Ave., Alhambra, Calif. 
Packless Metal Products Corp., 31-31 
Winthrop Ave., New Rochelle, N. Y. 
Paddock Tool Co., 1418 Walnut St., 

Kansas City, Mo. 

Page Panel Co., 261 Railroad Ave., 
Cresskill, N. J. 

Paisley Products, Inc., 1770 Canalport 
Ave., Chicago 7, Ill. 

Paispearl Products, Inc., 65 Nassau St., 
New York 38, N. Y. 

Palm Plastics, Inc., 1314 S. Dixie, W. 
Palm Beach, Fla 

Palmer, Homer W. & Co., Inc., 515 N. 
Halsted St., Chicago 22, Il. 

Palmer Scott & Co., Inc., Foot of Logan, 
New Bedford, Mass. 

Palnut Co., The, 61 Cordier St., 
ton 11, N. J. 

Pan American Chemicals Div., Pan 
American Refining Corp., 122 E. 42nd 
St., New York 17, N. Y. 

Pan Chemical oe 1 Washington St., 
New York 25, N 

Pan Laminates, Inc., wr Madison Ave., 
New York 22, _Y. 

*Panelyte Div., St. ‘Regis Paper Co., 230 
Park Ave., New York, 

Pangborn Corp., Ha erstown, Md. 

Pantasote Co., 36 Jefferson St., Passaic, 


N. J. 
*Paper Machinery & Research, Inc., 
1014 Oak St., Roselle, N. J. 
E. 10th St., 


*Paragon Imprinting Co., 
New York 3, N. Y. 

Paragon Plastic Corp., 399 Broad St., 
Newark 2, N. J. 


Irving- 


Paramount Mfg. Co., 511 Lancaster St., 
Leominster 176, Mass. 

Parcher, James H. & Associates, 219 
North Broad St., Phila. 7, Pa. 

*Park — Co., 940 Park Ave., Lin- 


den J. 
Parker Miz. Co., 1486 F St., 


2, Calif. 
See Mitchell Mfg. Co., 38-40 N. Main 
St., Pittsburgh 15, Pa. 
*Parker Stamp Works, Inc., The, 650 
Franklin Ave., Hartford 14, Conn. 
*Parker-Kalon Div., General American 
Transportation Corp., 200 Varick St., 
New York 14, N. Y. 
eR Laminates, Inc., 24 Water 
, Wakefield, Mass. 
Parsons & Whittemore, Inc., 250 Park 
New York 17, N. Y. 
Partlow Con 2 oo Rd., New 
Hartford, 
Pasadena te in clbee. Inc., 279 N. Hill 
Ave., Pasadena 4, Calif. 
Pasadena Plastics, Inc., 46 Mercantile PI., 
Pasadena, Calif. 
Patent Button Co. of Tenn., The, 2221 
Century St., Knoxville 8, Tenn. 
Paterson Industries, Inc., 252 E. 16th St., 
Paterson, N. J. 
Pathway Plastic Corp., 133 S. Terrace 
Ave., Mt. Vernon, N. Y. 
Paton, Erie Ltd., P. O. Box 1620, Auck- 
land, New Zealand 
Patterson-Kelley Co., Inc., 
E. Stroudsburg, Pa. 
Patzig Testing Laboratories, 2215 Inger- 
soll Ave., Des Moines 12, Iowa 
Paulson Co., Inc., 585 Boylston St., 
Boston, Mass. 
Paxton, A. E. Co., 
B’klyn 27, N. Y. 
Pearce’s ‘Plastic Models, 4680 Holly- 
wood Blvd., Hollywe 27, Calif. 
Pearson-Berlinghof, Inc., 18 North State 
St., Newtown, Pa. 
Peat Mfg. Corp., 8700 E. 
Blvd., Downey, Calif. 
Peerless Adhesives Co., 
Chicago 7, Ill. 
Peerless Chemical Gm, 
New York 12, N. Y. 
baad Molded Plastics, Inc., 
ilton St., Toledo 2, Ohio 
Peerless Plastics, 8490 Warner Dr., Cul- 
ver City, Calif. 
Peerless Printing Ink Co., Ontario & Jan- 
ney Sts., Phila., Pa. 
Peerless Products Industries, 812-16 N 
Pulaski Rd., Chicago 51, Ill. 
*Peerless Roll Leaf Co., Inc., 4515 New 
York Ave., Union City, N. j. 
Pelfry Die & Mold Co., 2900 Bradwell 
Ave., Cleveland 9, Ohio 
Pen-Sar Plastics Co., 5607 N. Armenia 
Ave., P. O. Box 7154, Tampa, Fla. 
Penn Plastics Corp., Fairhill Ave., Glen- 
side, Pa. 
Pennsylvania Color & Chemical Co., 
Pine Run Rd., Doylestown, Pa. 
Pennsylvania Crusher Co., Room 1718, 
W. Chester, Pa. 
Pennsylvania Industrial Chemical Corp., 
120 State St., Clairton, Pa. 
Pennsylvania Pump & Compressor Co., 
Easton, Pa. 
Pennsylvania Refining Co., Butler, Pa. 
Penola Oil Co., 14300 McNichols Rd., 
W., Detroit 35, Mich. 
— Plastic Co., 215 Taylor, E. Peoria, 
I 


Pereles Bros., Inc., Cor. S. 7th & W. 
Arthur, Milwaukee 15, Y 3% 

Perfex Plastics, Inc., 2632 S. Dearborn, 
Chicago 28, Ill. 

—_ an A., 50 Broad St., New York 4, 

Perma Seal Plastic Products Co., 116 E. 


4th St., St. Paul 1, Minn. 
oe Co., 450 7th Ave., New York, 


San Diego 


10 Burson St., 


57-17 79th Ave., 


Firestone 
1125 West Lake 
110 Bleecker 
401 Ham- 


943 





Perry, A. F. Co., Inc., 185 Whitney St., 
Leominster, Mass. 
Perry Plastics, Inc., 561 E. 18th St., Erie, 


Pa. 

Perrysburg Labo -——_™ Inc., 125 W. 
Third St., * sburg, O) 

Pesco Platin; — Co., 75-79 
Wythe — B’klyn, N. 

Pesco Products Di Div., 13 a Corp., 


24700 N. Miles Rd., Bedford, Ohio 
Peter Partition Corp., 19-21 Heyward St., 


B’klyn 11, N. Y. 

*Peters Chemical Mfg. Co., 3623 Lake 
St., Melrose Park, Ill. 

Peterson, A. W. & Sons Die Co., 131 
Prince St., New York 12, N. Y. 

Pettibone Mulliken Corp., Beardsley & 
Piper Div., 2424 N. Cicero Ave., Chi- 
cago 39, iil. 

Pfizer, Chas. & Co., Inc., 630 Flushing 


Ave., Brklyn 6, N.Y 
Phelps. M fg. Co., the, Box 542 West- 


port, Conn. 

5 ae 15 Franklin Pl., Ruther- 
or 

Pheoll Mfg. Co., 5700 Roosevelt Rd., 
Chicago 50, Ill. 

Philadelphia ‘Quartz Co., 1146 Public 
Ledger Bldg., Phila. 6, Pa. 

—— Petroleum Co., Bartlesville, 

Ok 


Phillips Scientific Laboratories, P. O. 
Box 152, Arlington, N. J. 
Phoenix Glass Co., The, 9th St., Monaca, 


Pa. 

Phoenix Plastics Corp., Main St., Clinton, 
Mass. 

Pierce & EN Inc., 710 Ohio St., 
Buffalo 3, N. Y. 

Pierce Wrapping Machine Co., 1100 E. 
3lst St., LaGrange Park, - 

ak Plastics, Inc. 


Pikes Pe 5 W. Cuchar- 
ras, Colo. S om © Colo. 
Pine-W aod Phectie » Inc., 245 Sixth 


St., Paes mang 

Pioneer Industries _= Div. Pioneer 
Latex & Chemical Co., Lincoln Blvd., 
Middlesex, N. J. 

Pioneer Lacquer Corp., McCarthy Ave., 
Leicester, Mass. 

Pioneer Latex & Chemical Co., & its af- 
filiate Pioneer Industries, Inc., Lincoln 
Blvd., Middlesex, N. J. 

Pioneer Plastics Corp. .» 28 Goodhue, 
Salem, Mass. 

Pioneer Scientific Corp. ¥ 161 Great Neck 
Rd., Great Neck, N 

Pioneer Valley at “Co., 7 Spring- 
field St., Chicopee, Mass. 

Pirelli-Azienda Monza, C. P. 141, Monza, 


#Pitcburgh Coke & Siento, 2023 
Grant argh Phstes Cor, 19, P 
— Corp., P. 0. “Box 472, 


apie ak Plate Glass Co., Fiber Glass 
Div., One Gateway Center, Pittsburgh 


22, Pa. 
yn Plate = Co., Columbia- 


thern Chem. Fifth Ave. at 
Dellefeld St., Piitsbursk, P 
la’ — — 50 a kl Norris- 


bey "Plating Aa Inc., 494 Morgan 
Ave., 3 y 4 
Plas-T: Tex Corp The 2525 Military Ave., 
Los An eles 64 . Calif, 
— 8 Ol E. Ist St., Santa Ana, 
Plaskolite, Inc., 1130 City Park Ave., 
Columbus 15, Ohio 
ars; > , Allied Chemical 
5 gat 40 Rector St., New York 
Plast Ad Mfg. Co., 319 Hydraulic Ave., 


22, In 
Plast hiatie’ Corp., 
Leominster, Mass. 


87 Spruce St., 


& Indicates Advertiser. 
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Plastal Specialties Co., 116 W. Denny 
Way, Seattle 99 Wash. 


Plastex Co., The, "402 Mt. Vernon Ave. i 
Columbus 8, Ohio 

Plasti-Line. Inc., Dutch 4 Rd. at 
Broadway, Knoxville 18, Ti 

Plasti-Products Co. 1385 River Rd., 
Eugene, Ore. 

Plastic Academy Products Co., 345 Cen- 
tral St., Leominster, Mass. 

Plastic Age Co., 649 Arroyo Ave., San 
Fernando, Calif. 

Plastic Artisans, Inc., 70 Westchester 
Ave., White Plains, N. Y. 

Plastic’ Center, 127 N. Water St., Roch- 
ester 4, N. Y. 

Plastic Creators, Inc., 16 Industrial Ave., 
Little Ferry, N. 

os Developments, Iac., Mechanic, 
Attleboro, 

Plastic es Co., 74 Falmouth, 
Attleboro, Mass. 

Plastic Engineering Co., 2921 Middle- 
field Rd., Redwood C City, Calif. 

Plastic Engineering Co., Dunnell Lane, 
Pawtucket, R 

Plastic ow db Co., 3128 E. Admiral 
Pl., Tulsa, Okla. 

Plastic Engineering & Sales Corp., 3138 
S. Pecan, Ft. Worth, Texas 

Plastic Enterprises Inc., 124-14 22nd 
Ave., College Pt., N. Y. 

Plastic’ Fabricators, 44 Murray St., New 
York 7, N. Y 

Plastic Film Corp., Plainfield, Conn. 

Plastic Finding Corp., 145 Spring S., 
New York 12, N. Y. 

Plastic Glass Corp., 33 Ave. “P”, New- 
ark 5, N. J. 

*Plastic Inlays, Inc., 282 Broad St., Sum- 
mit, N. 

Plastic Innovations, Inc., 185 Riverdale 
Ave., Yonkers, N. 

Plastic’ Laminating Co., 5 S. Princeton 
Ave., Swarthmore, Pa. 

Plastic Laminating ‘Corp., 2087 Spring- 
field Ave., Vaux Hall, N. J. 

Plastic Masters Inc. ., New Buffalo, Mich. 

Plastic a Inc., 589 Main St., 
Westbury. N. ¥. 

Plastic Metal Mfg. Co., 3550 N. Spaul- 
ding St., Chicago, Tl. 

Plastic Model Engineering, 3511 W. 
Olive Ave., Burbank, Calif. 

Plastic Mold on 8574 Freitiend Ave., 
Maywood, C: 

Plastic Mold e Die Co., 308 S. 3rd St., 
Darby, Pa. 

a Mold Tool Co., 7347 State Rd., 

ila. 

Plastic Mold Tool & Die Co., 1 Maple 
St., East Rutherford, N. J. 

Plastic Heled Arts, 12-01 44th Ave., 


*Plastic Molded Products Co., 6044 N. 
Pulaski Rd., "oy Til. 

Plastic Molders Supp’ 3 Inc., 74 
South Ave., rn S 

se ~ an Molding Corp., a Hook, 


Plastic Molding Powders, Inc., 2004 Mc- 
Donald Ave., B’klyn 23, N. Y. 

Plastic Moldings Corp., 859 Hathaway 
St., Cincinnati 3, Ohio 

Plastic Paper Co., 5365 Poplar Blvd., 
Los Angeles 32, "Calif. 

Plastic re Co., 97 Classon Ave., 
B’klyn, N. Y. 

Plastic Processing Co., Inc., 2210 S. Dort 
Hwy., Flint 1, Mich. 

Plastic ag: 875 Washington St., 
Canton, 

Plastic Products Corp., P. O. Box 857, 
Cleveland 22, Ohio 

ra Products, Inc., Pine St., S. Nor- 
walk, 

Plastic Inc., haga Lexington 
Ave., New Y N.Y 





Plastic Products of Texas, 1400 Ceda; 
ae Dallas, Texas “ 
Research’ a Asl 
Ave., Yonkers 2, N. Y. burton 
*Plastic Research Products, 200) Beech, 
Urbana, Ohio 
Plastic 


Plastic Sales ta 16 Central Ave, 
Charleston, W. Va. 
Service Co., 225 No. Racine 
Ave., Chicago, Il. 
Plastic Service ae 318 E. 32nd St, 
New York 16, N. Y. 
Plastic Service Corp., Factory & Boston 


Sts., La Porte, Ind. 
Plastic ew Products, 36 Clark St, 


Warre 

Plastic Touling Aids Laboratory, 475 
Madison Ave., ae 4, Conn. 
a 7 ee , 1 Beekman St., New 


ig = oy 2 ‘Corp., 327 Rider Ave., New 
York 51, N. Y. 

Piacticles es Corp., 4207 Grand River, De- 
troit 8 

Plasticraft Mfg. Co., 287 Laurel Ave. 
Arlington, N. J. 

Plasticraft ee Co., 1 Station Plaza. 
W. Nyack, N 

Plasticrafts, Inc., %g08 N. Speer Blvd., 
Denver 11, Colo. 

*Plastics & Resins Div., American Cyana- 
mid Co., 30 Rockefeller Plaza, New 
York 20, N. Y. 

Plastics By Chapman, 1952 University 
Ave., Berkeley 4, Calif. 

Plastics Center of Texas, 817 Nogalitos 
St., San Antonio 2, Texas 

Plastics Construction Products Corp., 
wR ay wana Mo. 

astics Consultant e 155 E. 40th 
— New York 16, N. Y. 

Plastics Craft Shop, 124 Ford Ave., Wy- 
andotte, Mic! 

Plastics Development Service, P. O. Box 
869, Pasadena, Calif. 

Plastics Engineering, 3314 Fountain Park 
Blvd., Knoxville, Tenn. 

Plastics’ rng Ey 2113 E. Sergeant 
St., Phila. 25, Pa. 

*Plastics a, — 1607 Geele 
Ave., Sheboygan 

Plastics Engineering = 2102 69th St., 
Houston 11, a 

Plastics En 2921 Middle- 
field Rd. Rodwoed C City, Calif. 

Plastics Fabrication, Inc., 711 First Ave., 
Seattle, Wash. 

Plastics Grand Rapids, 44 Ionia SW, 
Grand Ra atte, Mich. 

Plastics Gu ay _— ., 85 Fifth Ave., Pat- 
erson 4, 

—— AY ‘? Ryan Ave., St. Paul 2, 


Plastics, Ine, 804 W. Walnut St., Pasa- 

ena 
Plastics, Laminates & Fabrics, Inc., 4640 
W. Fullerton Ave., Chicago 39, ill. 

Plastics Mfg. Co., 825 Trunk Ave., Dal- 

s, Texas 

Plastics Mfg. & Suppl wo — Eu- 
clid Ave., Clevelan land 3, 

Plastics Mfe., Inc., 484 “Theos St., 
Orange, N. J. 

Plastics ~ ey Co., 441-51 St., West 
New York, N 


by Materials Corp., S. Windham, 


e. 
Plastics Productions, "7 513 Gravier 
a New bt ner 12, a eus 
Plastics Too Enincerng Co., ridge 
St., Hackensack, 

Plastiflex Products Ine. "706 Luckie St., 
N. W. Atlanta, G: 

—*, Inc., 481 “Canal St., Stamford, 


Pieatiline, ts 2 Intervale St., White 
Plains, N. 


stimold C 
a * Mass 
tipi > 
I pipe 4“ 
*Plas tiplate | 
South Rive 
Plastofilm, I 
Wheaton, 
Plast ay _ 
Plasty ite Co 
field, N. J. 
*Plax Cc orp.: 
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Plaxall, Inc., 

N. Y. 
Plexolite Co 

M: iple, E 
Fissen Corp. 
Phase eo 
Plues SS- ya 

N. Y. 
Plymouth Ir 


27, Plymo 
Poinsettia C 
man 7, N. 
Polak Fruta 
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Springfiele 
Poliner, Wil 
Bronx 51, 
Pollak Indu 
Co. Div., 
ford, Con 
Polo Plastic 
Milwauke 
Poly Cyclo 
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Poly —_ J 
St., 
Poly Plastic 
Ave., Pate 
Poly Resins, 
Calif. 
Poly-Cycle © 


Polygon Pre 
Chicago | 
Polyken Pri 
Chicago | 
Polymer C 
Ave., Cir 
Polymer C 
Reading, 
Polymer I 
Conn. 
Polymold P 
Ave., Ch 


Popular Pls 
St., Nort 
*Porter, H 
man Co. 
selle, N. 
Porter-Cab! 
lina St., | 
Portz Plas 
3rd St., ] 
Post Elects 
dover, N 
*Powers R 
Skokie, | 
*Pratt & 
Pond Co 
ford 1, € 





& Indicat 











Plastimold Corp., 61 Union St., Attle- 
} Mass 

Plastipipe, fae 5544 W. 104th St., Los 
Angeles 45, c 

*Plastiplate Co., Inc., 7-9 Holmes Ave., 
South River, N. J. 

Plastofilm, Inc., 916 W. Union Ave., 
\ ston, Ill. 

Plastray Corp., 823 Fisher Bldg., De- 

2», Mich. 


Pla: ite — 731 W. Front St., Plain- 


*Plax Corp., 672 Farmington Ave., W. 
Hart ford, Conn. 
Plaxall, Inec., 5-26 46th Ave., L. I. C. 1, 


Plex _ Corp. of California, 2051 East 
M , El Segundo, Calif. 
Plexor 1 C orp., 104 S. Hudson, Greenville, 


Plicos se Re Corp., 71-77 Box St., B’klyn 
Y. 
Pluess Sis aufer, 82 Beaver St., New York, 
N. Y 
Plymouth Industrial Products, Inc., Box 


27. Plymouth, Wis. 
Poinsettia Co., Inc., 112 Cedar Ave., Pit- 
N. 


J. 
Polak ‘Frutal Works, Middletown, N. Y. 


Polamold Products, P. O. Box 126, 
Springfie Id, Ohio 
Poliner, William, 780 Grand Concourse, 


Bronx 51, N. Y. 

Pollak Industrial Corp., Ross & Roberts 
Co. Div., 1299 W. Broad St., Strat- 
ford Conn. 

Polo Plastics Co., 325 E. Chicago St., 
Milwaukee 2, Wis. 

Poly Cyclo Products Co., 12400 Cress- 
burn Ave., Cleveland, Ohio 

- Perm Printing, a, 64-74 W. 23rd 

, New York 10, ® : 

Poly ’ Plastic Fiadonte, Inc., 2 Fourth 
Ave., Paterson 4, N. |. 

rey Resins, 11661 Wicks St., Sun Valley, 


alif. 

Pot Xycle Products Co., Murray Prod- 
ucts Inc., Div,. 12500 Cressburn Ave., 
Cleveland 11, Ohio 

Poly-Fiber, Inc., 4545 Brazil St., Los An- 
geles 39, Calif. 

Polyform Plastics Corp., 24 University 
Pl., New York 3, N. Y. 

Polygon Products Co., 605 N. Aberdeen, 
Chicago 22, IIl. 

Polyken Products Dept., 222 W. Adams, 
Chicago 6, Ill. 

Polymer Chemical Co., 5920 Carthage 
Ave., Cincinnati 12, Ohio 

Polymer Corp. of Pa., 126 N. 5th St., 
Reading, Pa. 

Polymer Industries, Inc., 
Conn 

Polymold Plastics, Inc., 8417 N. Western 
Ave., Chicago i8, Ti. 

Polyphane Corp., 151 Mt. Vernon Ave., 
Mt. Vernon, N. s 

Polyplastex United, 74 441 Madison 
Ave., New York 22, N. Y. 

Poly ply Co., 
9, Calif. 

Popular Plastic Products Corp., 256 Main 
St., Northport, N. Y. 

*Porter, H. K. Co., Inc., Watson-Still- 

ae © Co., Div., 109 Aldene Rd., Ro- 

enue N ° ° 

Porter-Cable Machine Co., 1714 N. Sa- 
lina St., Syracuse, N. Y. 

Portz Plastics & Fibre Co., 411 North 

rd St., Milwaukee 3, Wis. 

Post Electric Co., Inc., P. O. Box 34, An- 

wer, N., J. 

*Powers Regulator Co., 3400 Oakton St., 
Skokie, Ii. 

*Pratt & Whitney, Div. Niles-Bement- 
Pond Co., Charter Oak Ave., W. Hart- 
ford 1, Conn. 


Springdale, 


Santa Fe ‘aus, San Diego 


® Indicates Advertiser. 


Preble, Harry, Schoolhouse Rd., Cross 
River, N. 


a Harry Jr., Wilton Rd., Westport, 


*Precise Insert Co., 4520 San Fernando 
Rd., Glendale, if. 

*Precise Instrument Parts Co., 4520 San 
Fernando Rd., Glendale 4, Calif. 

Precise Products Corp., 1328-30 Clark 
St., Racine, Wis. 

Precision Molded ~ry mie 2014 W. 
53rd St., Cleveland 2, O) 

Precision Plastic Products, oo 225 N. 
Racine, Chicago 7, Ill. 

Precision Plastics Co., 4655 Stenton Ave., 
Phila. 44, Pa 

Precision Scientific Co., 3737 W. Cort- 
land St., Chicago, Ill 

Precision Specialties, Inc., 212 North 
Western Ave., Los Angeles 4, Calif. 

Precision Tool, Die & Machine Co., Inc., 
Plastics Molds Dept., 1435 S. Shelby 
St., Louisville, Ky. 

Preco Inc., 6300 East Slauson Ave., Los 
Angeles 43, Calif. 

Preis, H. P. Engraving Machine Co., 651 
U. S. Highway #22, Hillside 5, N. i. 

Premier Plastic Mfg . Co., 220 N. Fifth 
St., Minneapolis $ "Minn. 

Premier Plastics, Inc., 204 W. Washing- 
ton, Milwaukee 4, Wis 

Premier Thermo-Plastics Co., Middle- 
town Rd., Jeffersontown, Ky. 

Presco Plastics, 121 North a 
Milwaukee 1, Wis. 

*Presque Isle Plastics, Inc., 2730 W. 12th 
St., Erie, Pa. 

Presto Plastic Products | = Inc., 11 E. 
26th St., New York, 

*Price Driscoll Corp., N590 Fifth Ave., 
New York 36, N. Y. 

Prince Rubber Co., Inc., 889 Niagara 
St., Buffalo 13, N. "1 

Printing Industries ent, - 
135 W. 20th St., New Yo 11, N. Y 

sg Inc., 93 Mercer St... New York 
1 

Printon Corp., 304 E. 23rd St., New York 
10, N. Y. 


Process Co. of America, ProCo Bldg., 
Bay Harbor Island, — 41, Fla. 
*Process Mold Co., Schoenherr 
Ave., Detroit 5, Mic = 

Proctor & Schwartz, Inc., 7th St. & Tabor 
Rd., Phila., Pa. 

Procunier Safety Chuck Co., 3909 W. 
Arthington St., Chicago 6, iil. 

Product Engineering & Development Co., 
9 North Tyler Ave., Hopkins, Minn. 
Product Miniature Co., 2240 South 54th 

St., Milwaukee, Wis. 
Product X Technicians, Inc., 180 Main 
St., Rochester, N. Y. 
Production Machine Co., Greenfield, 


Mass. 
Production Metal Products Co., Inc., 
1550 W. Cortland St., Chicago, IIl. 
Progressive Electronics Co., Inc., 120 
Home PI., Lodi, N. J. 

Progressive Industries, 48-08 Van Dam 
&., 4. 1... Bee: 

*Progressive Machine Co., Inc., 
25th St., Paterson 4, 

Progressive Plastics Mfg. Co., 605 E. 
132nd St., New York 54, N. ¥. 

* Projectile & Engineering Co., Ltd., 28 
Victoria St., London, S. W. 1., England 

Protective Coatings, Inc., P. O. Box 
3985, 14153 Prevost St., Detroit, Mich. 

Protective Lining “4 149 Waverly 
Pl., New York 14, N. Y. 

Protective ecm Inc., 420 Dellrose 
Ave., Dayton, Ohio 

Publicker Industries, Inc., 1429 Walnut 

Phila. 2, Pa. 
Pulva Corp., 550 High St., Perth Amboy, 


sedvatelinn Machinery Co., 30 Chatham 
Rd., Summit, N, J. 


198 E. 


Puritan Mfg. Co., a, 1 Robbins St., 
Waterbury 20, 


Pyraglass, Inc., South Robinson Ave., 
Newbur; N. 
hemical Co., 1345 Arch St., 


Pyramid 
Phila. 7, Pa. 
Pyramid Industrial Finishing Co., 431-3 
Southern Blvd., New York 55, N. Y. 
Pyramid Plastics, Inc., 554 W. Polk St., 
Chicago 7, Ill. 

*Pyro Plastics Corp., 690 Chestnut St., 
Union, N. J 

Pyrometer Instrument Co., Inc., Bergen- 
field, N. J. 

Pyrotex Leather Co., 287 Whitney St., 
Leominster, Mass. 


Q 


Queen Products, Inc., 
Providence 5, 

Quincy Compressor Co., 217 Maine St., 
Quincy, IIl. 

*Quinn-Berry Corp., 2609 W. 12th St., 
Erie, Pa. 


215 Georgia Ave., 


R 


*R-B-H Dispersions, Div. of Interchem- 
ical Corp., Bound Brook, N. J. 

R. C. Molding, Inc., 112 South 6th St., 
New Hyde Park, N. Y. 

R C A Industrial Equipment, Camden, 
N. 

*R. Pi C. Mfg. Corp., 1250 Highland, 
Holliston, Mass. 

R & K Tool & Die Co., The, 3891 W. 
150th St., Cleveland 11, Ohio 

R-P & C Valve Div., American Chain & 
Cable Co., Inc., Reading, Pa. 

Rabar Plastics. Ine, 11 W. 42nd St., 
New York, 

Rabsco Plastic. RES Inc., 906 E. 
132nd St., Hawthorne, C Calif. 

*Radial Cutter Mfg. Corp., 831 Bond St., 
Elizabeth 4, N. 

Radiant Heat, Inc., “511 Westminster St., 
Providence, L 

Radio Corp. of America, Industrial Prod- 
ucts Section, Front & Cooper Sts., 
Camden 2, N. J. 

Radio Frequency Corp., Medfield, Mass. 

*Radio Receptor Co., line. 251 W. 19th 
St., New York 11, Y. 

Raffi & Swanson, Inc., NeIi Eastern Ave., 
Chelsea 50, Mass 

Rahn-Robbins Plastics & Rubber, Inc., 
3383 E. Layton Ave., Cudahy, Wis. 

Rainbow Plastic Products Co., 6012 Way- 
zata Blvd., Minneapolis 16, Minn. 

Rand Rubber Co., 397 Sumner Ave., 
B’klyn 16, N. Y. 

Randazzo Plastic Co., 1536 W. Slauson 
Ave., Los Angeles 47, Calif. 

Randolph Products Co., 12th St., Carl- 
stadt, N. i 

Rank-Well Enterprises, Inc., P. O. Box 
174, Tifton, Ga. 

Rapids Machinery Co., 889-llth St., 
Marion, Iowa 

Rapids-Standard Co., Inc., The, 130 
a St., N. W., Grand Rapids 


ich. 

nethbew Molding Corp., 290 Rochester, 
Salamanca, N. 

Raw Commodities, Inc., 357-379 38th 
St., B’klyn, N. Y. 

Ray Products Co., 703 So. Palm Ave., 
Alhambra, Calif. 

Raybestos-Manhattan, Inc., 61 Willet St., 
Passaic, N. J. 

Rayette, y Sat 261 E. 5th St., St. Paul 1, 
Mi 


inn. 
Rayon Processing Co. of R. L., Inc., 1 
oa St., Pawtucket, R. 1. 
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Rayonier aniy 161 E, 42nd St., New 
York 17,,N. 


Read S' t+ oe Rg ig 
Seas Molded Appleton 
& B & O R.R., Cincinnati 9, Ohio 


a Plastics "Corp., 116 Gold St., 


Mass. 

*Reed-Prentice ry “Shag Cambridge 
St., Worcester 4, M 

Reeves Pulley Co., 1225 25 7th St., Colum- 
bus, Ind. 

Reflexite Cosp-» 114 Manhattan St., 
Stamford, Conn. 

Reflin Co., ‘Gardena, Calif. 

*Regal Plastic Co., 3800 E. 14th St., Kan- 
sas City 27, Mo. 

Reichard-Coulston, Inc., 15 E. 26th St., 
New York 10, N. Y. 

*Reichhold Chemicals, Inc., 525 North 
Broadway, White Plains, N. ; A 

*Reifenhauser, A., Troisdorf Bez-Koln, 


Germany 

Reilly Tar. & Chemical Gon. .» 191 Dore- 
mus Ave., Newark 5 

Reinecke & ‘associates, 15S E. Ohio, Chi- 
cago 11 

Reinforced T hastice Consultants, 1548 
W. 135th St., Gardena, Calif. 

Reinhardt Plastics Co., oT Santa Fe Dr., 
Denver 9, Colo. 

Reinhold Engineering & Plastics Co., 
jess E. Imperial Highway, Norwalk, 


Reinhold, F. E. Mfe., 7001 McKinley 
Ave., Los Angeles 1, Calif. 

Reinhold-Geiger Plastics, Inc., 8763 
Crocker St., Los Angeles 3, Calif. 

= Associates, 49 Imwood, Newton 


Mass. 

Relimes Plastic & Chemical Corp., 108- 
110 Kearney St., ae 2, N. J. 

Reliance Varnish’ » 4730 Crittenden 
Dr., Louisville, Ky. 

Remler Co., Ltd., 2101 Bryant St., San 
Francisco 10, Calif. 

Ren-ite Plastics. Inc., 3179 S. Cedar Rd., 
Lansing, M Mich. 

Re ~e: Corp.» 21830 St. Clair St., Cleve- 
an 

Re ublie 1 Melding Corp., 6467 N. Avon- 
ale Ave., Chicago 31, Ill. 

—T Corp. 9 220 Stewart Ave., B’klyn, 


Resin Industries, Inc., 315 Olive St., 
Santa Barbara, Calif. 

*Resinoid En ring Corp., 3445 How- 
ard St., Sko men 

Resistoflex Corp., Beileville 9, N. J. 

Resolite Corp., Route #19, Zelienople, 


Pa. 

Respro, Inc., 530 Wellington Ave., Cran- 
ston 10, R. I, 

Rex Corp., Hayward Rd., W. Acton, 


Mass. 

Rex Plastics Co., wh 607 Seneca Creek 
Rd., Buffalo 24, . 

Rexton F inishes, ‘ne, 62-70 Woolsey St., 
Irvington 11, N. J. 

Reynolds Chemical Products Co., 234 
W. Cortland ~~. Mich. 

Reynolds Metals Co , 3rd & Grace Sts., 
Richmond, Va. 

Reynolds Plastics, Inc., 3351 Oakley Park 
Rd., Walled Lake, Mich. 

*Rezolin, Inc., 5736 W. 96th St., Los An- 
geles Calif. 

Rheem Mfg. Co., 4361 Firestone Blvd., 
South Gate, Calif, 


, ee Industrial Villans, Cedar 

Richard’ "Alan pamee Co., Factory Rd., 
Roosevelt, N. 

Sts., Jersey City 2,N 

& Indicates Advertiser. 
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Richards, J. A. Co., 903 N. Pitcher St., 
Kalamazoo 60F, Mich. 

* Co., The, 2747 Lake St., 
Melrose P th. 

Richardson ea 668 Van Houten 
C ee N gs 

Frederic a 1031 E. 48th St., 

Chics ‘o 15, Ill. 

Ri Plastic Products Co., Route 

7, Ridgefield, Conn. ; 

Rie > Testing Machine - American 
Machine & Metals, Inc., E. Moline, Ill. 

Ringler, F. “i. Co., 418 W. 25th St., New 
York 1, N. Y. 

Ripley Co, , Ine. 48 Factory St., Middle- 
town, 

Ri polite Plastic Products, Inc., 3910 Co- 

sset St., Burbank, Calif. 

Robbins, Jim Co., Stephenson Hwy. & 
14 Mile Rd., Royal Oak, Mich 

*Robbins Tool & Die Co., 1430 Misha- 
waka St., Elkhart, Ind. 

Robinson Industries, Inc., Franklin Plas- 
tics Div., 315 Grant St., Franklin, Pa. 

Robinson Plastic <o 132 Lafayette 
St., New York 13, 

Rochelle Plastic Mold i » 35 Se- 
bago St., Clifton, N. J. 

Rock Island Millwork Co., 2525 4 Ave., 
Rock Island, 

Rodgers & Co., Asheville, N.C. 

*Rogan Bros., 8029 N. Monticello Ave., 
Skokie, Ill. 

Roger Mig. Co., 5200 E. 12th St., Oak- 
land 1 if. 

sdeans ‘ao ., Rogers, Conn. 

Rogers Plastic Corp., West Warren, Mass. 

Rogers, V. F., 2454 15th St., Denver, Colo. 

*Rohden Mfg. Co., 4739 W. Montrose 
Ave., Chicago 41. Ill. 

*Rohm & mes Co., Washington Sq., 
Phila. 5, P. 

*Rohm & one Co., Resinous Products 
Div., Washington Sq. ., Phila., Pa. 

Rollway Bearing Co., Inc., 541 Seymour 

, Syracuse, N. y. 

PY nde Plastics, Inc., 1311 E. Main St., 
St. Charles, Ill. 

Rome Plastic Specialties, Inc., 11 Har- 
rison St., Worcester, Mass. 

*Rona Laboratories, Inc., 352 Doremus 
Ave., Newark, N. 

Rondale Co., Inc., 161 E. 11th Ave., 
Roselle, N 

Rosbro Plastics One, ., 34 Ormsbee Ave., 
Providence 1. 

Rosenthal, Altred A., 3 Park Row, New 
York 38 Y. 
Ross & abects Co., , Pollak Corp., 
1299 W. Broad St, fa Fre Conn. 
Ross, Charles & +." Co., 148-156 Classon 

Ave., B’klyn 5, N 
Rostone Corp., 135 Earl Ave., Lafayette, 


Ind. 

Rotex Rubber Co., Inc., 1 Jabez St., 
Newark, N 

Rothenstein Guy B B., 48-08 Van Dam St., 

Lc. 1, &. 

Rother Engineering Co., Inc., 7280 W. 
Devon Ave., Chicago 3i, Ill. 

*Rotuba Extruders, Inc., 437-88th St., 
B’klyn, N. Y. 

Rowland Products, Inc., 220 Fairview 
Pl., Kensington, Conn. 

Royal Mfg. Co., Inc., 200 N. Granite St., 
Prescott, Ariz. 

*Royal Master, Inc., State Hwy. #23, 
Riverdale, N. 

*Royal Tool Co., Inc., 198 Knowlton St., 
Bridgeport 8, Conn. 

*Royalite Plastics Products, United 
States Rubber Co., 2638 N. Pulaski 
Rd., Chicago 39, ill. 

*Royle, John & Sons, 10 Essex St., Pat- 
erson 3, N. 
— ann. 1015 E. 173rd St., New 

ames & Asbestos Corp., 225 Belleville 
Ave., Bloomfield, N. J. 





£ Aupenton, 274 Ten Eyck 


Corp. o} 
S., — 6, N.Y 
Rubberset 


50 Feny St, Nowak Sit N. J. ™. 

Ruberoid Co., ‘The, 500 Fifth Ave, New 
York 36, N. Y 
ee The, 4228 Hollis St., 
land 8, 


Rudd Plastic Fabrics Corp., 439 Fourth 
Ave., New York 16, N 

Ruf Machine Co., lnc: Nal? E. 93rd St, 
New York 28, Y. 

*Russell Nelaferond Plastics io, 52] 
among a Lindenhurst Y, 


Ruthman M Co., 1809 Reading 
Rd., Cincinnati, Ohio 
S 
S K W Mfg. Co. 4632 N. Lamon Ave, 


Chicago 30, 

Sadtler, § ee P. & Son, Inc., 1517 Vine 
St., Phila. 2, Pa. 

Safety Car Heating & iivaes Co., 
Entoleter Div., P. O. Box 904, New 
Haven 4, Conn 

St. Clair Piastics Corp., 1295 S. Parker, 
Marine City, 

St. George Textile ag 119 W. 40th 
St., New York 18, Y. 

St. Louis Plastic Moulding Co., 4605 
Olive St., St. Louis 8, Mo. 

*St. Regis Paper Co., Panelyte Div., 230 
Park Ave., New York 17, N. Y 

Sajar Plastics, Inc., P. O. Box 366, Mid- 
dlefield, Ohio 

Sakier, George, 340 E. 7l1st St., New 
York 22, N. 

Saman Plastics Corp., 97 Classon Ave., 
Bklyn, N. Y. 

Sampson Chemical & Pigment Corp., 
2836 W. Lake St., Chicago 12, Ill. 
Sandee Mfg. Co., 5050 Foster Ave., Chi- 

cago 30, Ill. 

Sandman, Eli Co., 30 Wyman St. 
Worcester 10, Mass 

Sandstrom, J. G. Grinding Wheel 
922 St. — my gg ete bee 

*Santay Co . Crawford, Chi- 
cago 24, Ill. 

Saphier, Michael Associates, Inc., 350 
Madison Ave., New York 17, N. Y. 
*Sarco a. Inc., 350 Fifth Ave., New 

York 1, ¥. 

Sarcol Foundry & Pattern Co 
W. Taylor St., Chicago 12, i. 

Schaake, A. J. Co., 486 Selby Ave., St. 
Paul 2, Minn. 

Schaefer-Hauser Molding Corp., 681 
Fifth Ave., New a $2. N. Y. 

Schauer Mfg. Corp., 4500 Alpine Ave., 
Cincinnati 36, Ohi 
heele a A, 53-30 Skillman Ave., 
Woodside, N. 

Schenck, Carl Maschinen-fabrik, Darm- 
stadt GmbH, Darmstadt, Germany 
Schenectady Varnish Co., P. O 

Box 1046, Schenectady 1, N. Y. 

Scheuer Creations, re yO W.- 38th 
St., New York Pe : 

, 30 re St., New 


Schieren, c* 
S eleenbin 550 5th Ave., 


York 38, N 
New York, KF 
rger, A. YW. & Co., P. O. Box 
1036, Cincinnati 1, Ohio 
Schori Process Div., ou 43rd Rd., Long 


Island City 1, N. Y 
Schreiter, F. Bs Inc., 179 Brook St. 


Minneapolis 15, Minn. 
*Schwab & Prank: Inc., 2941 E. Warren, 
Detroit 7, Mich. 


Sch wartz | 
th St., 
Sci wel 


Scie! “ile 


_ . 
ve., Gl 
Scoit, Paln 
St.. Nev 
xScott Tes 
dence 1, 
*xScranton 
3218 Pit 
Seal-View 
Seamlex C 
Island C 
Seder Pla 
Ave., Fe 
Selectronic 
Montcla 
*Sepanski 
Grand I 
xService ] 
Blvd., C 
Service Sz 
Milwaul 
*xServospe 
1-6 God 
Servwell L 
Ave. 
Severance 
Rd., Sas 
Seward In 
New Ye 
Shakeproo 
2501 N 
Shamban, 
son Blv 
Shari Mf; 
Montcle 
Sharples ‘ 
Bldg., | 
*Shaw, F 
Manche 
Shaw Ind 
lin, Pa. 
*Shaw Ix 
ington 
Shawinigs 
Ave., N 
Shawinig: 
Mass. 
Shawray 
New Y 
*Sheffielc 
Sheffiel 


land, I 
*Shelley 
Huntin 
*Shellma 
Contin 
Shepherd 
Ave., | 
Sheridan. 
Verdes 
Sherman 
Washir 
Sherwin-' 
Color 











Schwartz Chemical Co., Inc., 326 W. 
h St., New York 28, N. Y. 
Se vebel, J. B. & Co. Ine., 424 Madison 
ve., New York 17, 
Sc tihe noms Be S100 "N. Canfield 
Chicago 31, 
Scientific Research, a 141 E. Glenside 
Glenside, Pa. 
Scott, Palmer & on Inc., ea of Logan 


New Bedfor 
xScott Testers, Inc., 96 a tibesin, Provi- 
1ce | R. 1. 


*Scranton Plastic Laminating Corp., 
18 Pittston Ave., Scranton 6, Pa. 
Seal-View Co., Wayne, Pa. 


Seamlex Co., Inc., 4123 24th St., Long 
ind City, N. Y. 
Seder Plastics Corp., 300 N. College 


, Fort Collins, Colo. 

Selectronic Corp., 98 Greenwood Ave., 
Montclair, N. J. 

*Sepanski & Associates, 900 Clancy NE, 
Grand Rapids 4, Mich. 

*Service Plastics, Inc., 1118 W. Jackson 
Blvd., Chicago - Ill 

Service Sales Gasket Co., Inc., 1349 E. 
Milwaukee Ave., Detroit 11, Mich. 

*Servospeed Div., Electro-Devices, Inc., 
1-6 Godwin Ave., Paterson 1, N. J. 

- sage Products Co., The, 6541 Euclid 

, Cleveland 3, Ohio 

sevens Tool Industries, Inc., 638 Iowa 
Rd., Saginaw 1, Mich. 

Sew: ard a _Inc., 111 Hudson St., 
New York 13, N. 

Shakeproof Div. of Illinois Tool Works, 
2501 N. Keeler Ave., Chicago 39, Ill. 

Shamban, W. S. & Co., 11617 W. Jeffer- 
son Blvd., Culver City, Calif. 

Shari Mfg. Co., 347 Bloomfield Ave., 
Montclair, N. J. 

Sharples Chemicals, Inc., 1100 Widener 
Bldg., Phila. 7, Pa. 

*Shaw, Francis & Co., Ltd., Corbett St., 
Manchester 11, England 

Shaw Industries, Inc., Box 591, 
lin, Pa. 
*Shaw Insulator Co., 
ington 11, N. J 
Shawinigan Products Corp., 
Ave., New York 1, N. Y. 
Shawinigan Resins Corp., Springfield 2, 
Mass. 

Shawray sey 8 Corp., 898 Broadway, 
New York 13, N. Y. 

*Sheffield Shootin Inc., Salisbury Rd., 
Sheffield, Mass. 

Shell Chemical a 50 W. 50th St., 
New York 20, N. 

Shell Oil a .» 00 W. on St., 
20, N. 

Sheller sate. Corp., S. Bridge St., Port- 
land, Ind. 

*Shelley Products, Ltd., 220 Broadway, 
Huntington Station, N. Y 

*Shellmar-Betner Flex. Packaging Div., 
Continental Can Co., Mt. Vernon, Ohio 

Shepherd, J. H. Son & Co., 1820 East 
Ave., Elyria, Ohio 

Sheridan-Gray, Inc., 405 Via Chico, Palos 
Verdes Estates, Calif. 

Sherman Industrial Electronics Co., 505 
Washington Ave., Belleville, N. J. 

Sherwin-Williams Co., The, Pigment, 
Color & = Div, 100 Park Ave., 
New York 17, N 

Sherwood, Robert | a, 230 Park Ave., 
New York 17, N. Y. 

Shoe Form a Inc., 26 Aurelius Ave., 
Auburn, N. 

Shore Line = Inc., Railroad 
Ave., Clinton, Conn. 

Shriver, T. & Co., Inc., 808 Hamilton St., 
Harrison, N. J. 


Frank- 
160 Coit St., Irv- 


350 Fifth 


New York 


® Indicates Advertiser. 


Shupe, Clarence G. Co., Sait Lake City, 


Utah 

Siebert, Rudolph R. * see 183 St. Paul St., 
Rochester 4, N. 

= Electric & Nite. Co., 544 E. 3lst 

Los Angeles 11, Calif. 

Siiatte. 204 W. Florence Ave., Ingle- 
wood, Calif. 

Silin albiee Associates, 9390 Lem Tur- 
ner Rd., Jacksonville, Fla. 

Sill Industries, Ba Maplewood Ave., 
Maplewood 

* Sillcocks- Millen Co., The, 10 W. Parker 
Ave., Maplewood, "N. 

Simonds Saw & Steel Co., "470 Main St., 
Fitchburg, Mass. 

*Simplomatic Mfg. Co., 4416 W. Chi- 
cago Ave., Chicago 51, Ill. 

Simpson Electric Co., Div. of American 
See: & Machine Co., 5200 W. Kinzie 

, Chicago 44, IIL 

Sinclair-Collins Valve Co., The, & Valv- 
air Corp., 454 Morgan Ave., Akron 11, 
Ohio 

Sindar Corp., 330 W. 42nd St., New 
York 36, N. Y. 

Singer, Lawrence H., 14 Bench Lane, 
Levittown, N. Y. 

Singer Mfg. Co., Diehl Mfg. Co., Elec- 
trical Div., 1178 Finderne Ave., Som- 
erville, N. }. 

*Sinko Mfg. & Tool Co., 3135 W. Grand 
Ave., Chicago 22, Ill. 

Sirotta, Bernard Co., 610 Smith St., 
B’klyn 31, N. Y. ; 

Size Control Co., Div. of American Gage 
& Machine Co., 2500 W. Washington 
Blvd., Chicago 12, Ill. 

Skinner & Sherman, Inc., 246 Stuart St., 
Boston 16, Mass. 

Skycraft Mfg. Corp., 133% Canal Ave., 
Long Beach 7, Calif. 

Skyline Industries, Inc., Titusville, Pa. 

Slater, N. G. Corp., 220 W. 19th St., 
New York, N. Y. 

Sloane Plastics Co., 319 Main St., W. 
Concord, Mass. 

Slomons Labs., Inc., 31-27 Thomson 
Ave., Long Island City 1, N. Y. 

Smart & Brown, Ltd., 25 Manchester Sq., 
London W. 1, England 

Smith Chemical & — Co., Inc., 55 
John St., B’klyn 1, N. Y. 

Smith, H. P. Paper Fa 5001 W. 66th 
St., Chicago 38, Ill. 

Snapvent Co., 1107 W. 
Knoxville 16, Tenn. 

Snell, Foster D., Inc., 29 W. 15th St., 
New York 11, N. Y. 

Snyder Chemical Corp., Bethel, Conn. 

*Sobenite, Inc., 1026 W. King St., S. 
Bend 16, Ind. 

Societa Italiana Della Celluloide, Cas- 
tiglione Olona, Varese, Italy 

Societa’ Rhodiatoce S.p.A., Piazza Rug- 
abella, 15, Milano, Italy 

Society of Plastics Engineers, Inc., 34 E. 
Putnam Ave., Greenwich, Conn. 

Society of the Plastics Industry, Inc., 67 
W. 44th St., New York 18, N. Y. 

Socony-Vacuum Oil Co., Inc., 26 Broad- 
way, New York 4, N. Y. 

Soft-Flex Glass Fabrics Corp., 1012 N. 
Highland Ave., Los Angeles 38, Calif. 

Solar Plastic Products Co., 1635 E. 16th 
St., B’klyn 29, N. Y. 

Solid-Art Co., 5910 Yorkwood Rd., Bal- 
timore 12, Md. 

*Solvay Sales Div., Allied Chem. & Dye 
Corp., 61 Broadway, New York 6, 
N. Y. 

Sonneborn, L. Sons, Inc., 300 Fourth 
Ave., New York 10, N. Y. 

Seneco Products Co., Hartsville, S. C. 

Sorg Paper Co., Middletown, Ohio 

*South Florida Test Service, 4201 N. W. 
7th St., Miami 34, : 


Cumberland, 


South Gate Tool & Engineering Co., 
South Gate, Calif. 
theastern P 


Va. 
Southeastern Sales Corp., 1705 Central 
Ave., St. Petersburg 6, Fla. 
Southern California Plastic Co., 1805 
Flower St., Glendale 1, Calif. 
*S — Plastics Co., 408 Pendleton 
Columbia 1, S. C. 
scaiinmen 2130 S$, Kedzie Ave., Chi- 
cago 23, Ill. 
a Machine Co., Inc., 10 E. 43rd 
New York 17, N. Y. 
Sparan Industrial Corp. 51 Chambers 
New York 7, 
soni ding Fibre Ne “Ine., 310 Wheeler 
St., Tonawanda, N. Y. 
Special Products Branch, Weyerhaeuser 
Timber Co., Longview, Wash. 
Specialized Plating Co., 2238 Purdue 
Ave., Los Angeles 64, Calif. 
Specialties Imprinting Co., 113 St. Clair 
Ave., N. E., Cleveland 14, Ohio 
Specialty Insulation Mfg. Co., Inc., Cen- 
ter St., Hoosick Falls, N. Y. 
Specialty Products Co., 190 Warren St., 
Jersey City, N. J. 
Spencer Chemical Co., Dwight Bldg., 
Kansas City, Mo. 
Spiral-Glas Pipe Co., 47 
New Brunswick, N. J. 
a Corp., 1 "Park Ave., 
16 Me 


Bayard St., 
New York 


Springicld Fabricators, “% 697 Morris 
Turnpike, Springfield, N 

Springfield Moulders, Inc., ‘Cushman St., 
Monson, Mass. 

Springfield Pattern Works, Inc., 124 
Switzer Ave., Springfield 9, Mass. 
Springfield Tool & Die Co., Inc., 109 

Springfield Ave., Springfield, N. 
Sprout Waldron & Co., Muncy, Pa. 
i~e D Co., N. Tippecanoe St., Peru, 

Ind. 

Squires Plastics, Inc., 300 Grant St., 

Verona, Pa. 
Stagg, W. Howard, 

Phila. 25, Pa. 
Stahl, Gerald, 12 E. 

17, N. Y. 


2113 E. Sargent St., 


46th St., New York 

*Standard Coated Products Div., Inter- 
chemical Corp., 67 W. 44th St., New 
York, N. Y. 

Standard Conveyor Co., 315 N. W. Sec- 
ond St., St. Paul, Minn. 

Standard Corp., The, Wapakoneta, Ohio 

Standard Electric Mfg. Co., Haddon 
Ave., W. Berlin, N. J. 

Standard Insulation Co., 74 Paterson 
Ave., E. Rutherford, N. J. 

*Standard Machinery Co., 12 Water, 
Mystic, Conn. 

*Standard Molding Corp., 1517 E. Third 
St., Dayton 1, Ohio 

Standard Oil Co., 3083 Broadway, Cleve- 
land, Ohio 

Standard Plastics Co., Inc., 62 Water St., 
Attleboro, Mass. 

Standard Pyroxoloid Corp., 85 Pleasant 
St., Leominster, Mass. 

Standard Toch Chemicals, Inc., 2600 
Richmond Terr., Staten Island, N. Y. 

*Standard Tool Co., 75 Water St., Leom- 
inster, Mass. 

*Stanley Chemical Co., The, 
Conn. 

Starline Products, 1717 N. Main St., Los 
Angeles 12, Calif. 

Starlite Plastic Co., 297 Southwood Dr., 
Kenmore 17, N. Y 

State Chemical Corp., 1265 Broadway, 
New York 1, N. Y. 

Steamaster Automatic Boiler Co., 5819 
S. Compton St., Los Angeles, Calif. 
Steckler, R. Laboratories, 8200 Harvard 

Ave., Cleveland 5, Ohio 


E. Berlin, 
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Stein Equipment Co., 107 8th St., B’klyn 


1 > 4 

Steiner Plastic Mfg. Co., Inc., Pratt Oval, 
Glen Cove, N. Y. 

Stekert, Martin M., 45 W. 34th St., New 
York 1, » a 

Stelray PLR Inc., 65 Shelton Ave., 
Shelton, Conn. 

= Electric Motors, Inc., 5401 Tele- 

Rd., Los Angeles 22, Calif. 

#Sterli g, Inc., _— N. Holton St., Mil- 
waukee 12, W 

Sterling Molders, Inc. .» 277 Military Rd., 
Buffalo 7, N. Y. 

Sterling Plastics, 1140 Commerce Ave., 
Union, - 

Stevens, J. P. & Co., i, 1460 Broad- 
way, New York 36, N. Y. 

Stewart, F. S. Associates, 10819 Venice 
Blvd., Los Angeles 34, Calif. 

Stillman Rubber Co., 5811 Marilyn Ave., 
Culver City, Calif. 

Stimsonite Plant, Esna, 3445 N. Kimball 
Ave., Chicago 18. il. 

*Stokes, F, J. Machine Co., 5500 Tabor 

la. 20, Pa. 

Stokes Molded Products, Inc., Taylor 
St., Trenton 4, N. J. 

Stokes-Trenton, Inc., 150 Enterprise Ave., 
Trenton 9, N. J. 

Stoner-Mudge, A 2000 Westhall St., 
Pittsburgh 33, P. 

es Mfg. ‘te. 48 Sheer St., Binghamton, 


i ie . 

Strabeg ae Co., 828-830 Home St., 
Bronx 59, N. Y. 

Strandcote Corp. 504 S. Prairie Ave., 
Hawthorne, Calif. 

Straus & Stingo, Ine, 35 Great Jones St., 
New York 12, N 

Streamline Plastics Co, 175 Prince St., 
New York 12, 

Strick Co., Whitaker & Godfrey Ave., 
Phila. 24, Pa. 

Stricker, Carl, 62 Yantacaw Brook Rd., 
Upper Montclair, N. J. 

*Stricker-Brunhuber Corp., 19 W. 24th 

, New York 10, N. z 

Steinghield, Raymond B. 229 S. Nor- 
mandie Ave., Los Angeles 4, Calif. 

Structurlite Plastics Corp., Hebron, Ohio 

Strux Corp., 14 South 13th St., Linden- 


hurst, N. Y. 
Studebaker + = Co., 1221 S. Ninth, 
Maywood, I 
110 Clayton St., 


= Boston 25M Mill Co., 

ston 22. 
any Ltd., 96 Piccadilly, Lon- 
— W.L, E England 

Success Plastics Recovery Works, 1030 
= White River Pkwy., Indianapolis 6, 


aSulliven Varnish Co., 410 N. Hart St., 
Chicago, Il. 

*Sun Chemical Corp., Electro-Technical 
Products Div., 113 E. Centre St., Nut- 
ley 10, N. J. 

*Sun Chemical Corp., Warrick Chemical 
Co., Div., W. Warrick, R. L. 

Sun Plastic, Inc 2834 Vincent St., Cuya- 
hoga Taile'G O} io 

Sundberg-Ferar, 1204 S. Woodward, 
Royal Oak, Mich. 

*Sunlite Plastics, Inc., 1512 W. Pierce, 
Milwaukee 46, Wis. 

Super Tool Co., 21650 Hoover Rd., De- 
troit 13, Mi ch. 

Superior Materials * oe 120 Liberty St., 
New York 6, N 

*Superior Plastics, i 410-430 N. Oak- 
ley Blvd., Chicago 13, Ill. 

Surprenant Mfg. Co., 199 Washington 


ome. ewe Co., 24-15 43rd Ave., 
Swan er Se 1151 Broadway, New 
York 1 
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Swan-Finch Oil Corp., 1248 Ave. of the 
Americas, New York 20, N. Y. 

aa ag Plastics - — Bandini 
Blv Angeles 22, 

Swibold, Duane, R3-30B we Bay Shore 
Rd., Traverse City, Mich. 

= ‘& Co., 1838 165th St., Hammond, 


own M. & Sons, Inc., 10 Love Lane, 
Hartford 1, Conn. 

Sylvan Plastics, . 850 Fifth Ave., 
New York 1, N. Y 

*Sylvania Electric Products, Inc., 1740 
Broadway, New York 19, N. Y. 

*Synthane Corp., Oaks, Pa. 

Synthetic Chemicals, Inc., 335 McLean 
Blvd., Paterson 4, N. Zz 

Synthetic Plastics Co., 88 St. Francis St., 
Newark, N. 

Syntron Co., 390 Lexington Ave., Homer 
City, Pa. 

*Synvar Corp., Wilmin tal Com Inc 99, Ds 

Syracuse Ornamental 
Clinton St., Syracuse 2, N 

Syracuse Plastics Molders, 285 James St, 
Syracuse 2, N. Y. 


T 


T & M Machine & — Co., 29 Green- 
point Ave., B’kl 

TMC Industrial 
Mamaroneck, N. Y. 

T. O. = "2901 E. 78th St., Minne- 
apolis 20, M 

Taber hesvenent Corp., 111 Goundry 
m N. Tonawan y Be 

almadge Printing oo 23 Ferry St., 

— York 38, N. Y. 

*Tamco Industries, 290 Broadway, Hunt- 

T. per, Wil 30 S. Broadway, Y: 
aj iam, roadway, Yon- 


Tarbonis Co., 4300 Euclid Ave., Cleve- 
land 3, Ohio 

Taussig, F. a 175 W. 76th St., 
York 23, N a 

*Taylor Fibre Co., Norristown, Pa. 

*Taylor Instrument Companies, 95 Ames 
St., Rochester 1, N. Y. 

*Taylor, Stiles & Co., elsville, N. J. 

Teal Molding Co., Inc., Wheeler St., 
New Haven 11, Conn. 


22, N. y. 
rp., "121 Spencer Pl., 


Tech-Art Plastics Co., Ridgedale Ave., 
Morristown, N. J. 

Tech-Craft Plastics, Inc., 2107 Center 
St., Tacoma 3, Wash. 

Technical Ply-Woods, 228 N. La Salle 
wats Chicago 1, Ill. 
*Technical apers te Kimberly-Clark 
Corp., Neenah, W: 

Technical Plastics Co, 315 Rear Main 
St., Zanesville, O 

echnical eed J Div, Colonial Alloys 
Co., Ridge & W. Crawford Sts., Phila- 
delphia 9, Pa. 


Technical Tape Corp. — St., & Har- 
lem River, New York, N 

Technicraft Co., 1156 lenenn 
Ave., Boston 34, M 

—_ aw Ag, w., 750 Wrairfeld Ave., Kenil- 


Tell i Mis .» 200 Jefferson, Orange, 
ticaaeeses Eastman Co., Div. Eastman 


Kodak Co., Kingsport, Tenn. 
ennessee Products & Chemical Corp., 
a 8, Tenn. 


Inc., 1090 Spring- 
"tel Tray Me om N. J. 
Machin Co., 326 A St., Bos- 


Bek Se Plastics Corp., Pearl St., 
Waukesha, Wis. 

Textileather Corp., 607 Madison Ave., 
Toledo 3, Ohio 

Thal, Bernard, 791 Tremont St., Boston 
18, Mass. 





Thalco, 765 ] Harvard Blvd., Los An. 
geles 5, 


Th 
155, Tunkhann: 

*Thermatron mmnock, Pe Receptor Co,, 
am 251 W. pvoth St., New York 11 


Thermel, Inc., 3440 W. Lake St., Chicago 
24, ll. 


Thermex Div., Girdler Co., The, 224 
Broadway, Louisville, Ky. 
Thermo Electric Co., Inc., "Rochelle Park, 


N. J. 
Thermo-Plastic Co: 2911 18 S. Archer 
Ave., Chicago, TL” 
Thermold Corp., 
Manlius, N. Y. 
Thermomat Co., Inc., 300 Maple Ave., 
Trenton 8, N. J. 

Thermoplastic Fabrics Corp., 1457 
Broadway, New York 18, N, Y. 

Thermoplastic Processes, Inc., Valley Rd., 
Stirling, N. J. 

*Thierica Studio, 900 Clancy Ave., NE, 
Grand Rapids 4, Mich. 

Thiokol a Corp., 780 N. Clinton, 
Trenton 7, N. J. 

Thomas Mfg. Corp., 80 Clinton St., New- 


Fairground Dr, 


ark 5, N. 

Thetasatete Mills, Thomaston, S. 

Thombert, Inc., 316 E. 7th St., , New- 
ton, Iowa 

Thompson & Co., 1085 Allegheny Ave., 
Oakmont, Pa. 

Thor Enterprises, Inc., P. O. Box 123, 
Gladstone, N. J. 

Thoresen, William Co., 20385 Wabansia 
Ave., Chicago 47, Ill. 

Thoreson-McCosh, Inc., 18208 W. Mc- 
Nichols Rd., Detroit 19, Mich. 

Thropp, Wm. R. & Sons Co., 968 E. State 
St., Trenton, N. J. 


Thwing-Albert Instrument can Penn St., 
& Pulaski +. Phila. P: 
Tilo Roofing Co Clastoss Div., New 


South Rd., Hicksville, N 
= J. G., “ Springheld ‘& Milltown 
Union, N 
Tilton & Cook Co., 38 Spruce St., Leom- 
inster, Mass. 
Time Saving aa 2816 Dupont 
Ave., S., Minnea yy 8, Minn 
Timely Product fg. Co., 308 Rodgers 
Rd., Des Moines 15, Towa 
Timken Roller Bearing Co., The, 1835 
Dueber Ave., S. W., Canton 6, Ohio 
Tincher oon Co., Sycamore, III. 
*Tinnerman Products, Inc., P. O. Box 
6688, Cleveland 1, Ohio 
Tip-Top Products Co., 1515 Cuming St., 
Omaha 2, Nebr. 
Titanium Pigment raat 111 Broadway, 
New York 6, N. Y 
— S., Co., 52 Trinity Pl., Buffalo 


Telde Plastics Co., 397 Phillips Ave., 
Toledo 12, O 

Toledo Scale Co., Telegraph Rd., Toledo 
1, Ohio 

Topéight, 1 Tape Co., 160 E. 9th Ave., 


Torr, John M., W. Nyack, N. Y. 

Torsion Balance Co., The, Monhegan St., 
Clifton, N 

Tote ae Inc., 700 South Seventh, 
Beatrice, Nebr. 

Tour, Sam & Co., 44 Trinity Pl, New 
York 6, N. Y. 


Tracerlab, Inc., 130 High, Boston 10, 
Mass. 


*Trans-Matic Plastics Co., 5501 W. 
Montrose Ave., Chicago 4i, Ill. 
Tesened, aS 100 Oak Tree Ave., 


Pn oni 3 ., 2814 W. Fullerton 
Ave., Chicago 47, Ill. 

Transplastics Fabricating Co., 295 Hunt- 
ington, Boston 15, Mass. 


aver Cor 
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r Comp, 858 W. Ontario St., Chi- 
» 10, 
lale | eal Pittsburgh, Pa. 
State Plastic Molding Con Inc., 4th 
gram Sts., Henderson, 
T igle Tool a Machine Works, 8623 
Dice Rd., Los Nietos, Calif. 
Triana, Rafael, 1061 "St. Nicholas Ave., 
v York 32, N. Y. 
T ia igle dak & Cable Co., Inc., P. O. 
x 711, New Brunswi ,N. 
Tripl a Refining Co., 3134 ¢ 
\ _ Minneapolis 13, M 
‘Plaation, 2253-55 E. Ty St. Tulsa, 
TOL a. 
*Tumb-L-Matic, Inc., 4510 Bullard Ave., 
New York 70, .Y. 
Tumble-Buff Labs., Inc., 151-06 Beaver 
Rd » Jemmaion SE N. Y. 
*Tupper Co , Farnumsville, Mass 
Turchan Fol lower nop Shs ‘8259 
Livernois Ave., Detroit 4 
Turner Devices, 'Inc., 2500 Baldwin St., 
St. Louis 6, Mo. 
*Turner Machine Co., gem 28-40 Maple 
Ave., Danbury, Con 
Twentieth Century Plastics, 6780 Jack- 
son Rd., Ann Arbor, Mich. 
Twentieth Century Plastics Co., 2845 W. 
Irving Park Rd., Chicago 18, Il. 
Tybond Products Co., 2435 N. Western 
Ave., Chicago 47, ill. 


ifornia S&., 


U 


Udylite Corp., The, 1651 E. Grand Blvd., 
Detroit 11, Mich. 

Ultra Electroforming & Mfg. Co., 110 
Cedar Ave., Pitman 7, N. J. 

Una-Craft Engineering Co., Inc., 2209 
E. 8 Mile Rd., Hazel Park, Mich. 

Union Bay State Chemical Co., Inc., 491 
Main St., Cambridge 42, Mass. 

*Union Carbide & Carbon Corp., Bake- 
lite Co., Div., 30 E, 42nd St., New 
York 17, N. Y. 

*Union Carbide & Carbon sow © Car- 
bide & Carbon Chemicals Div., 
42nd St., New York 17, N. Y. 

Union Paste Co., 1605 Hyde Park Ave., 
Hyde Park 36, Mass. 

Union — Drill Co., Monroe St., Athol, 
Mas 

Union "Products, Inc., 511 Lancaster St., 
Leominster, Mass. 

United Buff Products Corp., 241 Oak St., 
Passaic, N. J. 

United Carbon Co., com ., Box 1918, 
Charleston 27, W. 

United Chromium, Boy “100 E, 42nd St., 
New York 17, N. Y. 

1 Electric Controls Co., 85 School 

Watertown 72, Mass. 

United Engineering & Foundry Co., 948 

ag Duquesne Blvd., Pittsburgh 22, 


United Laboratories ~~ Inc., 801 E. 
Linden Ave., Linden, N. 

United Merchants Industry Fabrics, Div., 
Davis Mills Corp., 1407 Broadway, 
New York 18, N. Y. 

United Metal Hose Co., Inc., 36-01 43rd 
Ave., L. I. C. 1, N. 

U SS ‘Oil Mfg. se Walnut & Gebhardt, 

rie, 

United Plastic Corp., 17 Simonds Rd., 
Fitchburg, Mass 

United Sales Service, 6762 Colgate Ave., 
Los Angeles 48, Calif. 

United States Air Conditioning Corp., 
Como Ave. S. E. at 33rd St., Minne- 
apolis 14, Minn. 

United States Extrusion si 185 River- 
dale Ave., Yonkers 5, N. Y. 

*United States we hy Co. 602 N. 10th 
St., Camden, N. J. 


Ik Indicates Advertiser. 


United States Glass Fiber on 148 For- 


% Distillers Products 
120 Broadway, New York 5, N. Y. 
United States Metal Coatings a? Inc., 
701 Spring St., Te ngg E 
United States Molding ae 
Corp., 


Carlton St., Wallinetont Conn. 

United States Plastic Products 
w & Whitman Avenues, Metuchen, 

United States Plastics Corp., 2853 Irving 
Park Rd., Chicago 18, I Th 

United States Plastic Rope, Inc., 2581 
Spring St., Redwood City, C 

United States Plywood Corp., 55 W. 44th 
St., New York 18, N. Y. 


*United States Polymeric Chemicals, 
Inc., Canal & Ludlow Sts., Stamford, 


Conn. 

*United States Rubber Co., 407 N. Main 
St., Mishawaka, Ind. 

*United States Rubber Co., 1230 Ave. of 
the Americas, New York 20, N. Y. 

*United States Rubber Co., Chicago Die 
Mold Div., 4001 W. Wrightwood Ave., 
Chicago 39, Ill. 

*United States Rubber Co., Naugatuck 
Chemical Div., 203 Elm St., Nauga- 
tuck, Conn. 

*United States Rubber Co., Royalite 
Plastic Products, 2638 N. Pulaski Rd., 
Chicago 39, Ill. 

United States Stoneware Co., Tallmadge 
Ave., Akron 9, Ohio 

United States Testing Co., Esselen Re- 
search ws 857 Boylston St., Boston 
16, Mas: 

United States Testing Co., Inc., 1415 
Park Ave., Hoboken, N 

United Tool Co., 170 Samant, Bridge- 
port 5, Conn. 

Universal Atlas RA Co., 100 Park 
Ave., New York, N 

Universal Aviation Eauipment, Inc., 362 
Fifth Ave., New York 1, N 

*Universal ‘Hydraulic Shaditaney Co., 
Inc., 285 Hudson St., New York 13, 


N. Y. 

Universal Molded Products ite Com- 
monwealth Ave., Bristol, V 

Universal Molding, Inc., 38 N. Keller 
St., Upper Sandusky, Ohi 

Urrite Plastics Fabricators, “4740 S. Dur- 
fee Rd., Pico, Calif. 


Vv 


Vac-Art, Inc., 2661 Broadway, Bay City, 


ich. 

Vacu-Plast Co., 241 Centre, New York 
13, N. Y. 

*Vacemet, Inc., 1009 W. Weed, Chicago 
29 

*Vacuum Forming Corp., Port Washing- 
ton, N. Y 

Vacuum Metalizing Corp., 32-36 Green- 
point Ave., L. I. C. 1, N. Y. 

Valite Corp., 726 Whitney Bldg., New 
Orleans 12, La. 

Valley-National Corp., Clark St., Milldale, 
Conn. 

Van Cleef Bros., Inc., Div. Johns-Man- 
ville, 7800 Woodlawn Ave., Chicago 


Van Cleef & Co., P. O. Box 247, Bran- 
ford, Conn. 

Van a Harold, 1700 Walnut St., 
Phila. 3, Pa. 

*Van Dorn Iron Works Co., The, 2685 E. 
79th St., Cleveland 4, Ohio 

Van Ness Plastic Molding Co., 327 Main 
St., Belleville 9, N. J. 


Van Norman Co., 3640 Main St., Spring- 
field 7, Mass. 
Van Wyck Products Co., Inc., 385 E. 
Green St., Zeeadens 1, Calif. 
Vanderbilt, R. T. Co., Inc., 230 Park 
Ave., New York 17, WN. Y. 
Vapor Blast Mf Co., 3015 W. Atkinson 
Ave., Milwaul ee 16, _ 
Varcum » Packard Rd., 
enn ra Falls N. Y 
& The, $860 Park Ave., 
New Yous 57, 


N. Y. 

Vaupell Plastics, 1150 W. 53rd St., Seat- 
tle 7, Wash. 

Vavrik, Louis, 332 Colony Rd., Rossford, 

io 

Veeder-Root, Inc., Sargeant St., Hartford 
2, Conn. 

Velsicol Corp., 330 E. Grand Ave., Chi- 
cago 11, I y 

Velveray Corp., 15 W. 34th St., New 
York 1, N. Y. 

Velvetone Finishin, Corp., 10-40 46th 
Ave., Long Island City 1, N. Y. 

Venango Plastics, Inc., Box 368, Frank- 


lin, Pa. 
Verduin, John Machine Corp., 351 Tenth 


Ave., Paterson 4, N. J. 

Vermont Plastics, 35 Blanchard St., 
Montpelier 4, Vt. 

Vernon-Benshoff Co., P. O. Box 1587, 
Pittsburgh 30, Pa. 

Meo Corp., 17 Williams Ave., B’klyn 
7, 

Vicor’ Inc., 1400 Oakman Blvd., De- 


troit 32, Mich. 
Victor meee, Inc., 955 E. 5lst St., 


B’klyn 30 
poe W. Arcade 


N. 
a a Mfg. Co., 
Chicago 12, ill. 
vines Mold & Die Co. 53 W. 36th St., 
New York 18, N. Y 
bar ty — Co., 81 Apsley St., Hud- 


, Mas 

Vidal’ Ga "52 Davenport St., 
Conn. 

Vietze Luminescent Co., Baldwin, N. Y. 

Viking Pump Co., 4th & Dyson Sts., 

ar Falls, Iowa 
a wie 113 South Palm, Anaheim, 
calif, 

Vinylcards, Inc., 501 Power Bldg., 224 
E. 8th St., Cincinnati 2, Ohio 

Virginia Plak Co., 270 Madison Ave., 
New York 16, N. Y. 

Virginia-Carolina Chemical Com 401 
E. Main St., Richmond 5, V. 

Visking Corp., P. O. Box 1410, Terre 
Haute, Ind. 

Vitro Mfg. Co., 60 Greenway Dr., Pitts- 
burgh, Pa. 

Vichek Tool Co., 3001 E. 87th St., Cleve- 
land 4, Ohio 

Vogel Mfg. Co., The, 506 Logan St., 
Bridgeport 1, Conn. 

Voges Mfg. Co., Inc., - em & 103rd 
Ave., Ozone Park 17, 

*Vogt Mfg. Corp., ie: Div., 100 
Fernwc Ave., Rochester 21, N. Y. 
Vulcanized Rubber & Plastics Co., 261 

Fifth Ave., New York, N. Y. 


Stamford, 


W 


W. & A. Co., Inc., 46 Union St., Attle- 
boro, Mass. 

W-L Molding Co., The, 8212 U. S. Hwy. 
131 S., Kalamazoo, Mich. 

Wabash Metal Products Co., Box 305 
Wabash, Ind. 

Wachter Plastic Co., 727% J. St., 
mento 14, Calif. 

Wagner, Charles A. Co., "eat 813 Cal- 
lowhill St., Phila. 23, 

Wa Plastic Co * “9500 Hudson 
Blvd., W. New York, N. J. 


Sacra- 


949 








as --- mane 4515 Page Ave., Jackson, 
Mic’ 
*Wal-Mar Plastics, Inc., 21805 Western 
Ave., Torrance, Calif. 
* Waldron, John Corp., P. O. Box 791, 
New Brunswick, N. 
437-88 St., 


— hn Plastics, Inc., 
yn 9, N. Y. 

Fe dod & Tiernan, Inc., Lucidol Div., 
1740 Military Rd., Buffalo 5, N. Y. 

Wallace Container Co., 627 E. Washing- 
ton Ave., Santa Ana, Calif. 

Waller, A. E. Co., 285 Chapman St., 
Providence, R. I. 

Walsh Press & Die Co., 4709 W. Kinzie, 
Chicago 44, Il. 

Waltco Products, 2300 W. 49th St., Chi- 
cago 9, Ill. 

Waltham Screw Co., 77 Rumford Ave., 
Waltham 54, Mass. 

— Co., Industrial Bldg., Baltimore 2, 


Md. 
Warmer, S. G. Co., P. O. Box 413, Ithaca, 
N 


Warren Plastics Corp., Warren, Pa. 

Warren Steam Pump Co., 260 Bridges 
Ave., Warren, Mass. 

*Warwick Chemical Co., Sun Chem. 
Div., Wood River Junction, R. I. 

*Waterbury Companies, Inc., 835 S. 
Main St., Waterbury 20, Conn. 

*Watertown Mfg. Co., 1000 Echo Lake 
Rd., Watertown, Conn. 

*Watlow Electric Mfg. Co., 1376 Fergu- 
son Ave., St. Louis 14, Mo. 

Watson Machine Co., Paterson, N. J. 

*Watson Standard Co., 225 Galveston 
Ave., Pittsburgh 30, Pa. 

*Watson-Stillman Co., The, H. K. 
Porter Co., Inc., 109 *sldowe Rd., 
Roselle, N. J. 

Wayne Plastic Corp., 2224 Dwenger 
Ave., Ft. Wayne, Ind. 

Weber, H. G. & Co., Kiel, Wis. 

Weber, J., Mfg. ot + 2 East 54th 
St., New York 22, 

Wecolite Co., 552 w. "sacd St., New 
York, N. Y 

Weighing Components, Inc., 64 Fulmor 
Ave., Hatboro, P Pa. 

Weil, L. A. Co., The, 53 Park Pl., New 
York 7,N.Y 

Weiner, Matis Co., 225 Clifton Blvd., 
Clifton, N. J. 

Weinman Bros., Inc., 3260 W. Grand 
Ave., Chicago 51, Il. 

Weiss & Klau Co., 462 Broadway, New 
York 13, N. Y. 

Welch Plastics & Mfg. Co., Inc., 814 W. 
Third Ave., Columbus 8, Ohio 

“—— Edge Plastics, Inc., N. 270 Ferry 

Newark 5, N. J. 

atediians Engineers, Inc., P. O. Box 891, 
Norristown, Pa. 

Wellington Print Works, Inc., Lalor & 
Hancock, Trenton, N. J. 

*Wellington Sears Co., Inc., 65 Worth 
St., New York te N. Y. 

Werner < oe .» Ist Ave & 44th St., 
Lyons, I] 

Wess Plastic Molds, Inc., 112 S. 6th St., 
New Hyde Park, N. Y. 

Wessel, Stanley & Co., 420 N. Michigan 
Ave., Chicago 11, Ill. 

West & East Trading - 82 Broad- 
way, New York, N 

West Bay Salvage = ye 6th St., San 
Francisco, if. 

West Coast Plastics Distributors, Inc., 
4113 W. Jefferson Blvd., Los Angeles 
16, Calif. 

*West Instrument Corp., 525 N. Noble 
St., Chicago 22, III. 

* Westchester Plastics, I ay 326 Waverly 
Ave., Mamaroneck, N 


as Indicates Advertiser. 
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= © Coating Co., P. O. Box 227, 

yria, O' 

—— See 85 W. Union St., 
Pasadena, Ca 

Western Felt Works, 4115 Ogden Ave., 
Chicago 28. 

Western Plastic “& Rubber Co., 1101 
Wright Ave., ees, Calif. 

Western Plastic Co., S. 168 Madison Se., 
Spokane 4, Wash. 

Western Plastic Produets, 1703 Magnolia 
Ave., Long Beach, Calif. 

Western States Lacquer Corp., 4400 E. 
eee Blvd., Los Angeles 23, 
Calif. 

Westinghouse Air Brake Co., Industrial 
Products Div., Wilmerding, Pa. 

* Westinghouse "Electric Corp., Micarta 
Div., Trafford, Pa. 

* Westinghouse Electric Corp., Box 868, 
Pittsburgh 30, Pa. 

Westland Plastics, Inc., 3317 E. Pico 
Blvd., Los Angeles 23, Calif. 

Westmoreland Plastics Co., 185 Gertrude 
St., Latrobe, Pa. 

Weston Electrical Instrument wn 614 
Frelinghuysen Ave., Newark 5. 

Westplex Corp., 12 P= Mach. 
ester 14, N. Y. 

Westvaco Chemical Div., Food Ma- 
chinery & Chem. as 405 Lexington 
Ave., New York 17, N.Y. 

Wexler, S. & Co., 6919 S. Anthony Ave., 
Chicago 87, Ill. 

Weyerhaeuser Timber Co., om Prod- 
ucts Branch, Tacoma, W: 

Wheelco Instrument Co., Div. Barber- 
an Co., Rockford 1. 

Wheeling Stamping Co., "2116 Water St., 
, W. Va 

whine, S. S. Dental Mfg. So, The, 10 E. 
40th Se., New York 16, N. Y. 

Whitlock Mfg. Co., P. O. Box 246, Hart- 
ford 10, Conn. 

Whitman Plastics, Inc., Summer St., 
Lynn, Mass. 

Whitman, William Co., Plastics 
ae) 361 Fifth Ave.,. New ” York 16, 


Whitney Chain Co., The, Hanson-Whit- 
ney Co. > 175 Bartholomew St., 
Hartford 2. 

Whitso, lne., = Byron St., Schiller 

Park, Ill. 


Whyte Mf re ie 113 Fourth Ave., 
New Y 

* Wiegand, caiwin iL Co., 7613 Thomas 
Blvd., Pittsburgh 8, Pa. 

Wiggins Plastic Molding Co., Inc., 317 
Cortlandt St., Belleville 9, N. J. 

Wilbur & Williams Co., 130 Lincoln St., 
Brighton 35, Boston, Mass. 

vera Plastics, Inc., P. O. Box 179, 656 

S. Vail Ave., Montebel lo, Calif. 

Wilkins, w. Burdette, 245 E. ye 
Ave., Ridgewood, N. J. 

Williams Mfg. Co., Inc., 419 E. La 
Palma Ave., Anaheim, Calif. 

Williams-White & Co., 800 Third Ave., 
Moline, III. 

Williamson Adhesives, Inc., 8220 Kim- 
ball, Skokie, Il. 

Willson Camera Co., Inc., 1395 Law- 
rence Rd., Havertown, Pa. 

Willson Products Inc., Reading, Pa. 

Wilmington Fibre Spec. Co., P. O. 
Drawer 1028, Wilmington, Del. 

Wilmot & Cassidy, Inc., 108 Provost St., 
Bklyn 22, N 

Wilpet ” Tool & ‘Mie Co., 244 Dukes St., 
Kearny, N. J. 

Wilross Products Co., 20 4th Ave., Haw- 
thorne, N. J. 

ee Inc., 4100 S. Ashland, Chi- 


Wilson Carbon Co., 60 E. 42nd St. New 
York, N. Y. 





= Gold 


Stamping Machine Co, 
855 N. Hillhurst Ave., Los Angeles 


a7, Calif. 

Wilson Mechanical Instrument Div., 
American Chain & Cable Co., Inc, 
230 Park Ave., New York 17, N.Y, ” 

Wilson Plastics, Inc., 1531 Milan Rd., 
Sandusky, Ohio 

Wilson-Pacific Inc., 5467 San Fernando 
Rd. W., Los Angeles, Calif. 

Windman Bros., 3325 Union Pacific Ave, 
Los Angeles 23, Calif. 

*Windsor R. H. Ltd., Leatherhead Rd., 
South Chessington, ’s England 
Winner Mfg. Co., Inc., W. renton, N. J. 
Wirz, A. H., Inc., 2300 W. 4th, Chester, 

Pa. 

*Witco rg ~~ 260 Madison Ave, 
New York 16, N 

Witte, John H. & Sons, 206 Jefferson St., 
Burlington, Iow: 

Wizard Boats, no 171 Wells Pl., Costa 
Mesa, Calif. 

*Woloch, George Co., Inc., 32nd & Kenil- 
worth, Kenilworth, N. J. 

* Wolverine Equipment Co., 31 Main St., 
Cambridge, Mass. 

Wolverine Paper Converting Machinery 
Corp., 18584 Fitzpatrick, Detroit 28, 
Mich, 

Wood Flour, Inc., Howard St., Winches- 
ter, N. H. 

*Wood, R. D. ;¢ 1072 Public Ledger 
Bldg., Phila. 5, 

Woodall cae ‘Inc., 7575 E. Mc- 
Nichols Rd., Detroit 34, Mich. 

Worcester Moulded Plastics Co., 14 Hy- 
genia St., Worcester 8, Mass. 

World Pi Plaster, 1685 Boone Ave., New 
Yo 

*Wrenn vty el The, P. O. Box 192, 
Middletown, Ohio 

Wright Mfg. Co., 5201 Post Oak Rd., 
Houston 5, Texas 

Wyandotte Chemicals Corp., 1609 Biddle 
Ave., Wyandotte, Mich. 

Wysong & Miles Co., Greensboro, N. C. 

Wyssmont —_ De 42-05R 27th ‘St. 
L. Lc. 

Wreeubeok. 7 ‘Sta, aims 223 N. Cali- 
fornia Ave., Chicago 1 2, Il. 


Y 


*Yardley Plastics Co., 142 Parsons Ave., 
Columbus 15, Ohio 
Yarnall-Waring ‘Co., Chestnut Hill, Phila. 


18, Pa. 
*Yates Co., 2211 Peninsula we Erie, Pa. 
Yorker & Sons, Inc., 601-03 E . 48th Ave., 
Denver 16, Colo. 
Young Machinery Co., Muncy, Pa. 
Youngstown Miller Corp. ., 191 Woodlawn 
Ave., Norwalk, Ohio 


Z 


*Zenith Aircraft, P. O. Box 91, Gardena, 
Calif. 
Zenith Electric Co., 152 W. Walton St., 


Zenith Plastics Co., 1009 Rockwell Ave., 
Me Ohio 
Zenner, Justin, 823 W. Waveland Ave., 


Chicago 18, II. 

Zimmerman Co., Plastex Co. Div., 402 
Mt. Vernon Ave., Columbus 3, Ohio 
Zinsser, William & Co» Ine., 516 W. 59th 

St., New York 19. 
Zollinger, Albert, a 1241-47 Warren 
Ave., Downers Grove, IIl 
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Che Hallmark 
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Three thousand five hundred and sixty advertiser, 

agency and publisher members of the Audit Bureau of 

Circulations have a voice in establishing and maintain- 

ing the standards responsible for the recognition of this 

emblem as the Hallmark of Circulation Value. It > sa 
l 


sents the standard of value that these buyers and sellers 
of advertising space have jointly established as measure- 
ment for the circulation of 
printed media. 

The basis for arriving at the 
advertising value of a publica- 
tion is the Bureau’s single defi- 
nition of net paid circulation. 
With this as the standard, the 
circulation records of A.B.C. 
publisher members are audited 
by experienced circulation audi- 
tors. As specified in the Bureau’s 
Bylaws, A.B.C. auditors have 
‘access toall books and records.” 

Subscription and renewal 
orders, payments from subscrib- 
ers, paper purchases, postal 
receipts, arrears are among the 


with specialized 





SEND THE RIGHT MESSAGE 
TO THE RIGHT PEOPLE 


Paid subscriptions and renewals, as 
defined by A.B.C. standards, indi- 
cate an audience that has responded 
to a publication’s editorial 

appeal. With the interests 

of readers thus identified, it 
becomes possible to reach 
specialized groups effectively 


advertising appeals. 





publisher’s circulation records that are painstakingly 
checked by auditors and the resulting data are con- 
on and published in A.B.C. Reports. 

erienced space buyers use the audited information 
in A. AB C. Reports as a factual basis for their decisions 
in evaluating, comparing and selecting media. The 
FACTS in A.B.C. Reports for business publications 
include: ¢ How much paid circulation 
¢ How much unpaid distribution 
Occupational or business breakdown 
of subscribers * Where they are located 
¢ How much subscribers pay * Whether 
or not premiums are used * How many 
subscribers in arrears * What percent- 
age of subscribers renew. 

This publication is a 
member of the Audit Bureau 
of Circulations and is proud 
to display the Hallmark of 
Circulation Value as the 
emblem of our cooperation 
with advertisers. Ask for a 
copy of our A.B.C. Report 
and then study it. 
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REPORTS—FACTS AS A BASIC MEASURE OF ADVERTISING VALUE 
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Mi, Dat Di, Bee... 2s ccccencsev dense ks Oe 338 
Aammmets Teeiling Case. ...  6isnas +c db ebnin dec tna 170 
ee ee ere ee 224, 225 
Acheson Dispersed Pigments Co. ................ 619 
Ackerman-Gould Company .............ccccc008 248 
Aeme Secientifie Company .........ccscccsccccce 210 
Aeromark Company, The ..........ccccccccccces 221 
ee PERT Cee eee ee err 250 
Acryvin Corporation of America ................. 496 
Adamson United Company ................. 316, 317 
Advance Solvents & Chemical Corporation ........ 604 
Aetna-Standard Engineering Co., The ............ 381 
Allied Chemical & Dye Corporation 

ES Sr 655 

Barrett Division—Plaskon ............ 421-424, 601 

National Anilime Division .................... 647 
Alsteele Engr. Works, Ime. .................000:% 349 
American Agile Corporation ............... 226, 278 
American Cyanamid Company 

Se EI Pr Ft Pe Pe ee 651 

I TT Tee ee 650 

PIN «5. 0c ccvcvanwcns sectace 497-508 
BU I 66 os os no 6 kc daccccanctccesn 77 
American Molding Powder and Chemical Corp. .... 391 
American Plastics Corporation .................. 709 
American Steel Foundries, 

Elmes Engineering Division .............. 362, 363 
BD ME I Pao kc eS bcc ccccececones 52 
Anchor Plastics Company, Inc. .................. 37 
Apex Electrical Mfg. Co., The, 

Fibre-Glass Molding Division .................. 729 
Ae 6 0. 6 > 62 2 ccnasc.c.ohs>s meeeewne 228 
Archer-Daniels-Midland Co. ................ 460, 646 
Argus Chemical Laboratory ....................- 636 
Artag Plastics Corporation .............cceeeee. 159 
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ee FS ee 368-370 
ei iis ie te et IN oink <0 a titintemame dessus es 307 
Bakelite Company, A Division of Union Carbide 

and Carbon Corporation .................. 525-536 
Bamberger A., Corporation ..................... 4A9 
Barrett Division, Allied Chemical 

> TR GE. Wee » inde pbdci dvniin ee 655 
Basrem, Ji: Hig Dipetidd Bias | ss kab se sc ci ccc cedar 96 
Barzantni International Inc. .................... 346 
re oe ee a 359 
Bergen Wire Rope Company, Tungsten Division 244 
Black Clawson Company, The, 

Dilts Machine Works Division ................ 380 
Bolling, Stewart, & Company, Inc. ............... 314 
Boonmten Tittees Cotigk mod... 0d. . Wudcd . . ewes 20 
Borden Company, The, Chemical Division ........ 513 
ek OE eee ee 343 
Bridgeport Moulded Products, Inc. ............... 21 
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Brosites Machine Company Inc. ................. 290 
i ad 5 ae 6 0.6.0 9.0.0 0 444 minnie «an 666 
Dawpees Pigmeemt Company ..... 2. cc cccccccsccce 679 
EE IR io ise. 6 ols si 6 6 4 00-66 eleolebeele ae 174 
En a wale Gone wd ae 6 6 440 6d en ebeae on 384 
wit ius 0 6» th6 44-400 KORE Ooh a 68 
ee rere ere eer a 641 
ET TL, n-o5. 9 6. ¢ 0 6.0. 0:< sm ghameicusaae 643 
Codes Teens Coma. oi cc ce ccc cccscee 225, 228 
California Reinforced Plastics Company, 

Hexcel Products Company Division ............ 688 
Cambridge Instr SB Cemmaiiy, Tie. 1. ne ccdadece 350 
Carlon Products Corporation ................... 24 
SE, EE Us NS Shab ons cst Sc eee see bad 372, 373 
Catalin Corporation of America ............. 558-561 
Celanese Corporation of America 

ET ND Bien a 6 edie ce Kiin eee wanes 620, 621 

EE NS A iid oe av os decesecc use ce eee 493 
Central Die Casting and Manufacturing Co. ........ 188 
Chemical Products Corporation ................. 420 
Ts a 563 
Chicago Mold Engineering Co. Incorporated ....... 53 
Chicago Molded Products Corporation, 

CEC PE er FF 145 
Chromium Corporation of America .............. 53 
Ciba Company Inc., Plastics Division ............ 545 
Cincinnati Milling Machine Co., The ............. 280 
Claremont Waste Manufacturing Co. ............. 660 
CE IS WOOD Te... on0) een 00 0, 0l0is ccene oe 343 
Coast Manufacturing & Supply Company .......... 685 
Se OEE 0:0 0 ole. 64,0 <sas:eeus 4b etaad otc 761 
Colton, Arthur, Company, Div. Snyder Tool & 

Bebeemonems Camimany <i... nncc ccc ccccdloavcce: 349 
Commercial Plastics and Supply Corporation ...... 600 
Conforming Matrix Corporation ...............-- 229 
Connecticut Plastic Products Co., Inc. ............ 209 
Consolidated Molded Products Corporation ........ 22 
Continental Can Company, Mills Plastic Division ... 49 
Continental-Di ie UND GAs 7) acide dette 735-738 
Contour Extrusion Company ................+5% 70 
Coch, Maes TR FOesi* « 5.< 0 <:00hc nc ossesidintsons 71 
Cordo Molding Products, Inc. .............++++>> 679 
I MRS oi we wsle ne coms chaaaedaeses 103 
Crompton-Rich ithe MGs «pa 6 di < eee crtieppee ° 71 
SE RT, | iin. & ov, c:0 wine were eens 315 
Cumberland Engineering Company Inc. .......... 269 
Curtis-Wright Corporation, Plastics Division ..... . 142 
ee eee eee eee ee ee 235 
a EE CERT 254 
Damen Tool and Engineering Co. ............---. 203 
SOG, es EE NS hn Fo CA vc ccc cence 327 

avidson-K EE igs Waka Hao ak nb eneee 377 
Davies, Harry, Molding Co. ................ 128, 129 
Davis, Joseph, Plastics Company .............--- 756 
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Decar Plastic Corp. ....... 22. eeeeseeeereeeecs 686 
De Mettia Machine and Tool Co. ................ 382 
Detr Macoid Corporation ................ 150, 151 
Detroit Mold Engimeering Co. .............+..4. 365 
Detroit Stamping Company ...............++0+. 352 
Diamond Alkali Ae ee 419, 638 
Diamond Hard Chromium Co. ..............+.+. 367 
Diemolding Corporation .............eseeeeeees 104 
Dilts Machine Works Division, 

The Black Clawson Company ................. 380 
Douglas Aircraft Company, Inc. ................. 734 
Dow Chemical Company, The .............. 397, 398 
Dowding P< cers eee esd dbd dd cddess ¥en’ 283 
Drakenfeld, B. F., & Co., Ime. .........000. 00006 652 
Dunning & Boschert Press Co., Inc. .............. 350 
DuPont, E. L., de N s & Company Incorporated 

Electrochemicals Department ................. 617 
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Polychemicals Department ................ 461-476 
Durez Plastics & Chemicals, Inc. ............. 393-396 
Eagle Tool and Machine Co. ................+55. 188 
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Farrel-Birmingham Company, Inc. ............ 256, 257 
Federal Tool Corporation ..... 1.2.0 ccccccccccees 104 
Fellows Gear Shaper Company, The, Plastics Machine 
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Parker-Kalon Division .................. 232, 233 
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General Industries Co., The ...........,..... 180, 181 
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Gomar Manufacturing Company ................ 771 
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Hale and Kullgren Incorporated ................ 381 
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Harrington & King Perforating Co., The ...... 251, 769 
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Heyden Chemical Corporation .................. 639 
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Honolulu Oil Corporation, Industrial Research 

EE ee a I a 306 
Hooker Electrochemical Company ............ 428, 429 
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Honolulu Oil Corporation ..............-..+++. 306 
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Minnesota Mining & Manufacturing Company .... 69 


Kabar Manufacturing Corporation ............... 351 
Kellogg, M. W. Company, The, Chemical 
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Kentucky Color and Chemical Company, Inc. ...... 606 
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Kimberly-Clark Corperation, Technical Papers 
Ses Te Ty Qty Be 2 oe cccccccceccecviod see 203 
Kingsley Stamping Machine Co. ................- 251 
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Kirk, F. J., Molding Company, Ine. .............. 60 
Klug Engineering Service ..................005. 709 
Koppers Company, Inc., Chemical Div. ........... 33 
ee &. G, Ge. «svicsamod. will %.saibnhr dor 242 
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